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WO 2009/011543 PCT/KR2008/004169 | Description APPARATUS FOR

- BLOCKING FLUID FLOW IN A PIPE LINE AND SYSTEM FOR

FORMING BYPASS USING THE SAME Technical Field [1] The present
winvestionselates to a pipeline fluid flow blocking device for Otk kisa04169
flow of a fluid which flows in a pipelihe and a bypass forming system using
the same, and more particularly, to a pipeline fluid flow blocking device
for stably blocklng the flow d‘kﬁmm tioipe line temporarily during a
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prob?ér*hS@SE!Pﬁtéﬁ?Nbﬁsbm’AS@CmH@WE&t@val)iag@55%@2-,077 (Cohen, et

al) QﬁgWeAqttemporarily blocking a fluid which flows in a
pipeline by using an expendable means like an airbag. The airbags of the
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small-bore pipeline’in which pressure of a flui n order to
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For this reason, the whole district connected to the main vaive should undergo in-
convenience of water supply suspension for a long time, and so the loss cost of the
district residents is large.

In order to resolve the above problem, US Patent Nos, 4,458,721 (Yie, et al) and
5,462,677 {Cohen, et al) disclose device for temporarily blocking a fiuid which flows
in a pipeline by using an expendable means fike an airbag. The airbags of the devices
disclosed in US Patent Nos, 4,458,721 and 5,462,077 are low in durability and so may
burst, and so there 15 a restriction to blocking a high pressure fluid. Therefore, such
devices are used restrictedly in a small-bore pipeline in which pressure of a fluid is
jow.

In order to overcome the above problems, the applicant of the present invention has
proposed in Korean Patent Publication No. 2007-34919 and Korean Patent No.
728,766 a devices and a methods for radially expanding an unfoiding plate made of

metal to block a fluid in a pipeline. However, when shutting of a pipeline installed in



2 lowlands or a large-diameter pipeline, fluid pressure applied to the
unfolding plate is as high as 3kg/cut to about 20kg/cm’. In this instance, if
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arrunfolding ptate-is momentarity —expanded by the-high-pressure-to
impact an inner surface of a pipeline, the pipeline inside may burst. Also,
when a pipeline is momentarily shug off by an unfolding plate, a strong
vortex occurs inside a pipeline, thereby damaging the inside of a pipeline.
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be@@sg&QﬂEQ todf phssigretioncommunicate with the pipeline in the one
sidgeaiansie" Wibigfeoving in a lon- gitudinal direction of the housing

unit'inside the hou unit; a first driving unit for, mqving, the transfer unit
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sidesasftleekirdiosfer adivids:dish baeigh provedietide @mpitititeousing unit

and theinsidek tigmRinaliae thyr ! ed one side of the housing.

unit by the tranéqfer Unlf'[?, and Is F%ﬁ%ly%%ﬁd‘g%eo%g ﬁﬁ%ﬁg{lgs SY%%W?Semg
insithe $riffe pipeline; and a second driving unit for performing expanding

or Jruibifinendf thetllaeing unit in a gear method. [9] According to the
exemplary embqdiment of the present invention, the transfer unit has a
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first hol& S YRR RIMAISifection. of the transfer unit and
hagiaeiiswélmieﬁrﬂeafcbfocmwdmrit&inmpﬁsﬂﬁgc_eh{)lﬂ]ﬂ&mdgﬂgﬁo}mgng a
exemplanemapdimeal 8&4@%@5@%@5(&8‘5‘39%@%oﬂ&&gﬁ%ﬁ%“é'n Hil 1o

comprises a first operation shaft of a screw formWwhich extends in‘a
lorfSIECRITAT 2 rREB GPe SHBRENS B S P UR Hide & Feanéer it iiompeimiede Rolen-
of thediasisfieeanit to tdveding trnsieidurit byaiserenv-threaderupliog: or
T L R L O
firsUrgAdo providime Pisrtioasteiprisissianmsed leraig baoveen[te]bousing unit
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dr'%‘a{}%fer unit, and is radially expanded or shrunk to shut off the inside of the pipeline;
and a second driving unit for performing expanding or shrinking of the blocking unit in
a gear method.

According to the exemplary embodiment of the present invention, the transfer unit
has a first hole which extends in a longitudinal direction. of the transfer unit and has a
screw thread formed in its inner surface,

According to the exemplary embodiment of the present invention, the first driving
unit comprises a first operation shaft of a screw form which extends in a longitudinal
direction of the housing unit and is inserted into the first hole of the transfer unit to
move the transfer unit by a screw-thread coupling; and a first torque providin g. portion
ior rotating the first operation shaft.

According to the exemplary embodiment of the present invention, the first torque

providing portion comprises a decelerating motor.

According to the exemplary embodiment of the present invention, the first driving



WO 2009/011543 PCT/KR2008/004169 3 unit comprises a second torque
providing portion disposed apart from the first torque providing portion; a
first transmission shaft coupled to the second torque providing portion
wanehdispomed in a vertical direction to the first operation shafi¢amgksobsba160
bevel gear for connecting the first ttansmission shaft and the first
operation shaft and transmitting torque generated by the second torque
provigiirayportienaecttadiretyeppiatidin s haftithr disghstdefastixamsmigsiowrque
shaf:ofhdlAeernding %ﬁ%&%ﬁﬁ%@%%&%l@&et&é g@@oﬁﬁez%fcme providing
invention, fﬁ R‘i eline fluid flow blocldng device farther comprises a
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hole and extends in a longitudinal direction of the transfer unit. |1
AccRHIRIoIAR BRARAMISFY Sintsadirishof tHeopresisn shifetiontrame the first
seconghd pviRgitnigoeaonprises a third torque providing portion for

141 Providing torque; a second operation shaft coupled to the third torgu
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dispoged at a hinge-coupling portion of the blocldng unit and the transfer
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preggptdpyentinrihaseeend driving unit comprises a second
transmissig.n sha dis%%%;n a vertical direction to the second operation
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to the second operation_shaft through the second transmission shaft. [18]
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present invention, the second driving unit comprises athird transmission

Shﬁ%gmﬁauésdmygﬁ e FFaeRsaatt to the third operation shaft.

{17] According to the exemplary embodiment of the present invention, the second driving
unit comprises a second transmission shaft disposed in a vertical direction to the
second operation shaft and extends to an external portion of the housing unit; and a
third bevel gear which connects the second transimission shaft and the second operation
shaft and transmits torque of the third torque providing portion to the second operation
shaft through the second transmission shaft.

18] According to the exemplary embodiment of the present invention, the third torque
providing portion has a handle connected to the second transmission shaft.

[19] According to the exemplary embodiment of the present invention, the second driving
unit comprises a third transmission shaft having a different central axis from the
second operation shaft and disposed to be coupled to the third bevel gear; and a spur

gear for transmitting torque o the second operation shaft to the third transmission



second operation shaft and disposed to be coupled to the third bevel gear;
and a spur gear for transmitting torque of the second operation shaft to
the third transmission WO 2009/011543 PCT/K112.008/004169 4 shaft.

waopmaoosding to the exemplary embodiment of the presentiovexkinngiiveco

third operation shaft of the blocldngtunit is apart from a central axis
formed in a longitudinal direction of the housing unit. [21] According to the
exethfilary embodiment of the present invention, the pipeline fluid flow
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the third torque providing portion and detects a rotation number cfthe =
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the gridéséwtimention, the blocking unit comprises a plurality of lever
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a plﬁralit cf unfolding plates which have one sides which are re-
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movefienicaienngxpanine atherisidencf thalavesiaembersin makethe
unfolding plates be nded or shrunk, [23] According to the exemplary
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opetibpeshabeistscravi-doliplavits théhmpierlside adriavenohemebethirbich has a
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axis of the C%ngmember is greater than a second angle finned by the
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invention, the blocking unit
third hole,

According to the exemplary embodiment of the present invention, the cam member
defines the first groove and is formed such that a first slope of the cam member
adjacent to the transfer unit and a second slope facing the first sfope form an obtuse
angle, and a first angle formed by the first slope and a surface substantially vertical to
a central axis of the cam member is greater than a second angle formed by the second
slope and the surface, and the lever member is coupled to the cam member so that the
outside of the bending portion is adjacent to the first slope.

According to the exemplary embodiment of the present invention, the blocking unit
further comprises a head body which has a fourth hole horizontally communicating
with the third hole, a second groove for accepting the upper portion or a lower portion
of the cam member, and has a cylindrical shape whose one side is opened and a head

cover for covering the opened side of the head body and having a cylindrical shape
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further comprises a head body which has a fourth hole horizontally
communicating with the third hole, a second groove for accepting the

upper portion or a lower portion of the cam member, and has a cylindrical
shape whose one side is opened and a head cover for covering the

opened side of the head body and lzaving a cylindrical shape 5 cross

section which externally exposes the unfolding plates, the first groove of
theceamsaresm baﬁd:a gxmmgﬂ;mﬂaﬁefdtf@lrmﬁﬂm%ﬁméﬂa@mw of the cam
cov, [ ad ho as a plurality.of third, graoves for acceptin
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distas de it odthise eroosisier averng s el evemetabpre Atbbeithentof
therpresentipve RUeRs R auRlging platemcanpises.a-a0upling portion
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contact each other when the upfolding plates are radially expanded. [27]
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dispaseehbehisen he.Liolding Aaies apd £overs a space between the
unfoldigg(5 _Iageﬁs),.ég? Another aspect of the tgresent invention provides a

bypdst EETTBHBHERIBRMARSR BRSEtS ArerBypabedloginganit
whicHiftowsninsice thepipaing subssmtiallyenadnaidirectispdsetvsesiten the

firstBRhEL (e PIRGIINGAL] 8880000, 800K E! (BB RIREUAgApart from the

first spot in the fluid flowing direction. [29] In detall, & first device which is
dispdseihst apresh thp BesaideeEteRollow-type first housing unit which

hagpradylindigphshbpaindoseaneHitciTAPened ARk MILYSHES a fluid
it 40 B, SRR JTRU LG CReNGH, of

side, a,firs .tratgs er unit t'{ich
n§, 11% oxzehdlrec 10N DELWEEn & tél}/ sPot of the
moves in a longitudinal direction inside the first housing unit, aTirst driving

unRIRSHNN 8UThyysase sPaam ke ipatine angedirometrolisashestibibeking dleiving

whiskedsdinge- coupled to one side of the first transfer unit, is disposed to

move between. the first, housing unit and the inside of the pipeline through
the orf)e_ﬁéu ’¢a r?ier %i%%vgfe tﬂ'elf‘?rr'slt? #S %Slngaﬁr??te b%ﬁs%hsé’ ?fﬂ&%%%?eg?e}h?ﬂ’ ﬁ% first
chiauting anioviig patt ci tindtficabisirepn whwséiwtespdt to ehenisidé obthe
firshbeustagwnit:Ry feingoiadisliyemrandaehins ok O st Ibe NS Idficn
of '%ngglpellne, gnd a sei%?nd,dnyln, unit for making the first blocking unit
o BB SHRAHRAL HECH ORI T8 'O SRR SRR AR MRS
disposeyg Htetfissseemier spotichtpenpipeline.indisdbmeing unit which is hinge-
coupled to one side of the first transfer unit, is disposed to move between the first
housing unit and the inside of the pipeline through the opened one side of the first
housing unit by the first transfer unit, and changing a moving path of the fluid from the
first spot to the inside of the first housing unit by being radially expanded or shrunk to
shut off the inside of the pipeline, and a second driving unit for making the first
biocking unit be expanded or shrunk in a gear method.

A second device which is disposed at the second spot of the pipeline includes a
hollow-type second housing unit which has a cylindrical shape whose one side is
opened and communicates with the second spot through the opened one side, a second
transfer unit which moves in a longitudinal direction inside the second housing unit, 2

third driving unit for moving the second transfer unit in a gear method, a second

blocking unit which is hinge-coupled to one side of the second transfer unit, is
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hollow-type second housing unit which has a cylindrical shape whose one
side is opened and communicates with the second spot through the
opened one side, a second transfer unit which moves in a longitudinal
direction inside the second housing unit, a third driving unit for moving the
second transfer unit in a gear methed, a second blocking unit which is
hinge-coupled to one side cf the second transfer unit, is 6 disposed to
modBistd eemdve keoenn thossingdiniusing tiné inside: ofidhe ifelip@eline

thropioh she,0BB0R 8R Sil% e S5ePnSLURUSIRG BPILLSSSANELTIRL: i

transfer-unit, and communicates the inside of the se ousing unit,
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cri e el B RS R R AR Y e o
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secapddeyicestnsammunigateeih the first housing unit cf the first

device.and the second housi nit of the secand device, [32] Accordin

o e B R B O R a e SSe A AR e Tret lotRg e
unividihtHe first tfavice ntdidpbedbtehacegrdritiesetondhdwiogemicof the second
direligr which is substantially opposite to a first direction in which a fluid
flows insidf the pjpeline, and the second hlocking unit of the second i
devict 1O SHRIR LR R HEh RSP AR PIGHIE BRI FRShdesiios
theupip elifie. fadvimiag solispBifd ctsHB 8t pemdielsnibed atvoved theegipelingch is

fluigl, Ao Blocking ARYIRe. Ol g RGREN %@ﬂigmlﬁwoazgmﬁuﬁ%& ﬂﬂ%ﬁne, and

fluid flow during a work for replacing, transferring or repairing the pipeline
whiBfi PARRIHO GG PSS S WA B S B FEP IRt ai e 'B’fﬁ‘e‘i%ﬁ““e?m’n in
anavairivthepfpadiiiewhiesekots: pipiiiseand cost required in the work may

be ﬂ@@ﬂﬁﬂ? é’[‘}ﬁg [ %’ng the bypass forming system 500 of the
present invention, works for replacing, transferring and repairing the

pipelfFeifiayiise ebasity erminetion i Sursbissbneliey isdioh hvpietemowention
insige. the, RIRlNend; ﬁ@ﬁ%&&ﬁgﬁ@o@éﬁr‘i‘égfaé %Lé%}%ffeﬁ%ﬁ’ WALeE: 9o the
gas supply suspension can be minimized because Water or gds su p‘f}“%
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- device according to an exemplary embodiment of the present invention;
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36] FIG. 2.is a partial enlarged view illystrating a first driving unit shown in
E:IG] Els?ﬂg the byBass f%rming sgystem 560 o'# the pregent mvention, \%or_ks for replacing,

transferring and repairing the pipeline may be easily performed without suspending a
ﬁuid which ﬂowé inside the pipeline. Therefore, a social loss cost resulting from water
or gas supply suspension can be minimized because water or gas supply is not
suspended by the works.
Brief Description of the Drawings

FIGs. 1 and 14 are schematic diagrams illustrating a pipeline fluid flow blocking
device according to an exemplary embodiment of the present invention:

FIG. 2 is a partial enlarged view illustrating a first driving unit shown in FIG. 1 in
more detail;

FIG. 3 is a partial enlarged view illustrating a lower portion of a transfer unit shown
in FIG. 1;

FIG. 4 1s a cross-sectional view illustrating a blocking unit shown in FIG. I;



more detail; [37] FIG. 3 is a partial enlarged view illustrating a lower
portion of a transfer unit shown in FIG. 1; [38] FIG. 4 is a cross-sectional
view illustrating a blocking unit shown in FIG. 1; WO 2009/011543
WRCQTKR2068/004169 7 [39] FIG. 5 is a perspective view illustratingéb@osiso
blocking unit shown in FIG. 1; [40] FIG. 6 is a perspective view
schematically illustrating a lever member and an unfolding plate shown in
(391 FIG. B4 1] Ra@erriscs srosavdBesional yibabitybimating shheadrbddy s$hown
[40] in FIGic4; 6[f§2e] ;Eek@pe%tis@vmt@mmmwﬁﬁﬁagmmeah@@@ Redwahgwndn
FIG. h%% isac §§0 sectional view illustrating a head cover
shoﬁ%“l &l s ﬂff’lﬂé 15 a bottom view illustrating the head cover
[41] showr¥inh FiGa drof SRt ViisvalbottermyiehellUistbtisigastateithat the
421 unfoldleg pletes Baayndn iR AIeNOIdEH BRI, Hds & schematic

diagram IIIustratlng a bypass forming system according to the éxemplary
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[44] illusti&tihg the biypass foemifigssystemisheandovEtGhabd: iVIEIde dor the

145 Inventien [48] Apipsling fuj HJA&%QIQEL%}Q gevi 8? and @?&% %rm'”% FIG. 5

system using the same according to an exemplary em ent o
pred&rtf&ition will be described with attached drawmgs. Fhwever. the

[46] presentinventionlismaidiniediaithebelow wienmanmembodimesbant o the
Ca@?&n %?J%g{%gﬁéﬂ?ga% Rerson having ordinary sidll in the art

within t ope e prese it invention without departing from the
1471 tech ﬁﬂﬁl Spifitdf e presERvimimsida birpthe fariningestelintensioisio. 12.

respéetiee foMpinenteaggerated for clarity. In the present
invention, flt @e@éed that one component is formed "on", "above" o

481 el A A O GHERE SE A AT SFE® BTHSAETS ofhsele same
abovecntibelovuitkecathenrcompeinent ahtapradditional icombnedtsméded with

be lecaied @9 dhe.0thehLE0m QHQSH:EASE&AHQ&?R%{ BRRRAINS e heiow

components by térms “first", "second”, "third", “fourth™ andbr “fifth" is not to

lim*ERBLEE SRSHENES Hish ‘té“d?%t]“ﬁﬁﬁié%"dﬁ%dﬂf&ﬁ% BbHARt B YIng ordinary
anctfiéiiftheraforahthétermse: Hirst'pliseaond "tﬁhrrdvxthfmﬂrd@paamtbfroﬁhﬁtme
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FIG. 1 is a schematic dlagram illustrating a plpe

deVicBPREY R T S5 f?fp?%%f?ﬂb&fiﬁiéﬁﬂ%ﬂﬁ@‘ﬁ?@séﬁ‘t qh%wsﬁdhat one

component is formed "on", "above" or "below” the other component, it means that one
component is formed above or bejow the other component, and an additional
component may be located on the other component. Also, indicating respective

"o

components by terms "first”, "second”, "third", "fourth” andAr "fifth” is not to limit
those components but to distinguish one component from another, Therefore, the terms
"first”, "second", "third", "fourth” andbr "fifth" can be selectively or alternately used
for the respective components.

{49] FIG. 1 is a schematic diagram illustrating a pipeline fluid flow biocking device

according to an exemplary embodiment of the present invention.

Referring to FIG, 1, the pipeline fluid flow blocking device 100 comprises a housing
umit 110, a transfer unit 120 which is movabie in the housing unit 110, a first driving
unit 130 for moving the transfer unit 120, a blocking unit 140 which is hinge-coupled
to one side of the transfer unit and is radially expanded or shrunk to shut of the inside
of a pipeline 10, and a second driving unit 140 for making the bloclking unit 160 be
radially expanded or shrunk.



[50] Referring to FIG. 1, the pipeline fluid flow blocking device 100
comprises a housing unit 110, a transfer unit 120 which is movable in the
housing unit 110, a first driving unit 130 for moving the transfer unit 120, a

whlaokirig it 140 which is hinge-coupled to one side of the fangfietougitos169

(511

and is radially expanded or shrunk t® shot off the inside of a pipeline 10,
and a second driving unit 140 for maldng the blocldng unit 160 be radially
expahted @rogisnink | WOKR0BY/01hs 43 E0F /KRZ068/004168:18 8 0dd Binsthing

an @Eﬂﬂm&%ﬂ&{@ﬂ)”"ﬁg inuthe1pipaling A0y YSIRQiARRARISEIART: 0 which is
punchl wce% ot sh wn). The fluid flow is blocked in both sides of the

pnpelnné TR SIS P oBRE: WERSIEHTR band he work
repaigagothesd q@dhn@lmdieaim&dh@lwfﬁrkpwqimﬁfmmw tHeckilackedce 100
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exemplary embodiment of the present invention is inserted through each
of thit- b GRMHRH"AYE ’rarﬁfaa%e&e%bmg%m%ﬁ#@ A Fiow, stine
the delevicE)@Orcanibe:ihstallededponer spotwmiwie gfamore spots. [52] The

housifjg, HBHSEI’PUOUHﬂSi ?Orhgtg%VK&YAWQQﬁﬁhﬁQﬂ%%ﬂQ%%ﬂ%q(?}éc‘ Idg Is %Rened The

opened. The one side of the housing unit 110 is coupled suc

insitR Sithel HsURHg g G comeh ety ém@ﬁrééhﬁ@fmng:wn 110
examplentheiboesinghuhit Jibelimayobeodispeses suhsiantialyventicaly to

the [ The f Uld lockin Vi 1

e SRR S A LEIC o TURME SO, RO A5 v
pipifténpdssEr e #é%fé?ﬁ?ﬁhi&%lmayslf&&él@@yﬁﬁéﬁéal whiagrelyccoupled to
easity mpme}mﬂbde the housing unit 110. Since the blocking unit 160 is

coupled to o he transfer uni 20 t e_transfer unit
su bg#}nt?am%i nct E)r%oio ?P[a%%‘fer t‘F‘reH Biock |ng Whif 150 el%ﬁl&oﬁ?slélslﬁ%@?o}hoémm
to StipipFéesSEivaiigbivHend tmblesitpcopddvimday sk fif shalrivinteumit 130, the

and:fupetions ases eusing!ip michsome.soRenesat tmﬁtsl%épegd also
driving unit 140 are m tedtH o transfer ower to the blocmg unit 1

[54] For exampler the s E%‘Yﬁ PAVE R Eyirarid gﬁtéiaaﬁéoaw& 130
magtihlodeons fisst M@m which %M%lmtssfehg teindal-dinection 140

andRagdtsdnes suface with:a serewcihreag;fagned thereon or a first
transfer shaft havm the first hole 122. The first hole 122 may be

dispOSEa BB SR HPATR Hé fornBe iheda drghindiisal e o BryHaclude ¢
hodsingaumit2L10hidHfirstscrewishaped: opératicircshaft 432his inseedsiifioe

the,figst-nole 1 22.0f the transfer ynit. 120. apd the Jﬁ@ﬂ?%&%&”ﬁﬁé&% 'I?io%e 12

screw- coupled to the first gperation shaft 132 through the first ho
Therdrs, Ml e’ ey SpehaRoHSHAR L35 ForatednR %Hé%l?éétﬂ@ﬁ;%émal
tradsferionittiBO immsies wtdn 0. A first screw-shaped operation shaft 132 is inserted

into the first hole 122 of the transfer unit 120, and the transfer unit 120 is screw-
coupled 1o the first operation shaft 132 through the first hole 122. Therefore, as the
first operation shaft 132 rotates in one direction, the transfer unit 120 moves up or
down,

FIG. 2 is a partial enlarged view illustrating the first driving unit shown in FIG. { in
more detail. -

Referring to FIGs. 1 and 2, the first operation shaft 132 is rotated by rotation driving
force generated from a first torque providing portion 134a disposed in one side of the
housing unit 110. A decelerating motor may be used as the first torque providing
portion 134a. A first transmission shaft 136 disposed in a substantially vertical

direction to the first operation shaft 132 may be coupled to one side of the housing unit



down. [551 FIG. 2 is a partial enlarged view illustrating the first driving unit
shown in FIG. I in more detail. [56] Referring to FIGs. | and 2, the first
operation shaft 132 is rotated by rotation driving force generated from a
Wil speerqueproviding portion 134a disposed in one side of thechERS#ng 104169
unit 110. A decelerating motor may be used as the first torque providing

portion 134a. A first transmission shaft 136 disposed in a substantially

vertid8l AifbetisRedth &t sbpaiatonsBHaf303e privrbelcovtid to opmond
S|deo@cﬁttaglh@uﬁh%m@r\/\i@mQQ%Q@&%&%%H@RZ@Q&&%GQ%V%M%%OQ
this gmthhe ﬁgtﬁggn%rmssmn sha 136 IS D ?f,g{ bly Eféfl second
torduie prowdlng portion 1346 I%ﬂ%‘blogle apart ¥&P& €5 & handie Jor
providimgihorisnnd B dirH drms thiessecand oy e ﬁrbwdlrg}cpﬁ)ﬂtﬁﬁn 4BUB3SD may

preferabbyinelydes @handls fon.manpralls riatinosthefist yansmissien ..
shaft 1.36. Flist bevel gears 138a and 138h. may bhe installed in the first

a8 CHEHEL A S S8 SO SRR 2578 TR ey ted o
Tortwdiot tpersecopiofiol gl épregtiding: pottion ik B4lomsay O rans rhittad: fo: vel
the Jgﬁ{ qpgratign shiaft 132 through the first transmission shaft 136 and

thet |rst bevel %1 ars 138a and 138b. [57] As described above, the first

operatigh SHRRIA ¥t the FrdartARg it L 50iE Breterably ’Eéﬁﬁ‘@hlré% o
be sel&ctiviglyafigercbhyoarypdédhiedystiosqbe providingtpottiendddaiaing
thep%qagmgt&{qug REOMding BR H@&&%ﬁ& SMISNMBANS AAHARES 133 for se-

lectively connecting the first torque providing portion 134a and the second
tord BRSO GRIRGF PRHIBh IS4t SR Bjsaratiti dRAk D eragape torque

duspﬁsadlmmmldmb thefhaugiagdanitA201 Qmihereantianedtbe slutahe of
[ edt con| ar.se arat e first eratl

shaﬁ{% 132 tlcgl’i)r?Y ?T?(g’lé?ﬁg% tcgpqu&é prowcl}ln(éh bgr 1|lc§n tg 1‘? ilm?ér}0

thefrste6her AtREShER apopathtiee Firdt trahsnisEion M‘%EL@MHW Ppading

conpested sagardiessohanepesedonabihensiuich means h33-TherelRseshar
Whﬁgqt he f”E) S tor uee%r%VIdlé}g E Q{%St% 1@?&%:?0{18 g Str gnr%{?%?ﬁg?;gombeﬁcﬁ)re,

operate p}foper? IS rept Sfaced wit Secon orque
134%*&39%@@1@%@@19@1‘%@%}@3@11 Als. iindestiered imgreveoiverrteate properly,

effigieneydhe tirsh andsseaRnNdAIAHR REAYIAIGHROTEARS 134 MAY Bfch means
alter Eﬁsgi% used. [58 Returnlnt‘%é)rﬁ\F G 1, a second hale 124 which

exténts 1ha ARG AMEAITE P RaRERH HiiE] 5 b RERPEREing
firsphidlend 224onaydecdnairaisfershaft having the second hole 124 may

(58] be qui'gﬂﬁ%'ﬂsig@:f@e franstenynind 294 -\r&]ﬂ‘ﬁ:ﬁ%‘i%ﬁqgﬂ\ﬁngnuﬂﬂdl%gpdlrection of

comprises a third torque rowdlngﬁ?ortlon 142, second operation shafts
1 4:{ gﬁ;&m%fel unit 120 apart from the first hole 122 or a second transfer shaft having the

second hole 124 may be formed inside the transfer unit 120. The second driving unit
140 comprises a third torque providing portion 142, second operation shafts 141 and
146, a third operation shaft 148, and a second bevel gear 147,

[59] For example, the third torque providing portion 142 is installed apart from the first
and second torque providing portions 134a and 134b and provides torque to the second
operation shafts 141 and 146, The third torgue providing portion 142 may operate in
an electrical method or a manual method, and if it operates in a2 manual method, a
handle through which an operator can appropriately control a revolution number is
preferably used like the second torque providing portion 142, The second operation
shafts 141 and 146 are inserted into the inside of the second hole 124 to be coupled to
the transfer unit 120. The third operation shaft 148 is disposed in the blocking unit 160

below the second operation shafts 141 and 146 to make the blocking unit 160



f60

146, a third operation shaft 148, and a second bevel gear 147. [59] For
example, the third torque providing portion 142 is installed apart from the
first and second torque providing portions 134a and 134b and provides
wiongoraaitte second operation shafts 141 and 146. The thige-torpeos/004169
providing portion 142 may operate it# an electrical method or a manual
method, and if it operates in a manual method, a handle through which an
operErdidedrrapprapriately control a revolution number is preferably used

] like tresece Q%&%Qk@t&egmﬁﬁé%tﬁﬁza iheseaeRd QReLatieRshalts
141 and 14%]%9 |nsf{ | the_inside of the second hole 124 to be

coupiedtd’ e radtter i ?‘51 THE thifaopSraioH Sith A REbRpREdiew
in théubieskinthahivdsl: belohothe isddond .operatiorishafts 141 and 146 to
1 makethe: tl‘itlt@%'?ﬁ:u'3'%%@9&%%39984%%%%%& %&Bﬁ&%@&%&&%&&a shaft

expanded or shrunk. [60] FIG. 3 is a partial enlarged view illustratin

ot pBHid R R R e t- U piessna) ant Heares
crosspse ctiomal afesstamc ladp érSpectivesieivd itusteatingntheebio gking 4Mitay be
6@65'@1: &ng(?ﬁﬁ)@c‘tﬂ(\! @é&éo[a@i%%‘ﬁfﬁﬁﬂﬁgtt&b': g’fe]?’a ?M&?uﬁg gggut gear

eration shaft, the upper second operation shaft 141 and the
RIS 7 LB VRIS & BIFGRBAY SRl AR ook 4ippepe third
secondaperatidnshaft 141 and is coupled to the second bevel gear 147

(62] May ke digpg sét Atdhisd %@}smsla EceNd driving, unit 140 oy t‘% erabl o,

631 5 th Bté}

[64]

mcludesasp rgear portion 145 I transmitting torque of the Upper

secEHdiBpUTRLSH Bhifh MXEtéﬁﬁélth%W@h&sﬁﬂ%ﬁ@W SKaRL4®T69} Also,
thethm'eﬁit@eeﬁ)ﬁd s@petattpmshatt %ﬂ@@t@t@@y&qmdﬁ%tf%mm@ém the

transfeerl %% era &h sf%? lgllffer%né%ar{]% erﬁlst § mglv lﬁﬁe tQ}PﬁdBdg ilfey

port ereb tween as shown [ orexs mple, eve
NOtCERBIRG hadeeain gear dpperseasatroperatidl sivafolds mayicothprise gear

a figsh-apindis, 14da which isiaw ppttupt@gctp@%g)r&a@@ar t@ftﬂé%}%mércg%ﬁrst

portlo 4 nd rot es to drive th ortion 145, and a secon
spindf ’“d?f ﬁb Wﬁl%?‘ll ReyEE0PIE é? tfS % %ﬁsﬁ%ﬁ%‘tﬁ%ﬁ@t%ﬁ%l?iﬁa to
perfprimtiotatien shdifeortcenmdiseapirdiasfet! THd lipper sEcoridueperation steps

shalﬁgtﬂlm@ytggmg%sgindles 141a, 141b and 141c 'three or more
step acc |n%ﬁ£o the actual size. 563] Meanwhile, referring to FIGs. 3 to

FAB® thal e rBtatdBRPHIRGRE BEt bR ORfe ifatly thiaee-
transfetagriis Q}Z@sﬁ@ﬁekam@émanémdétmfeﬂmtmnst@mmﬁekﬂﬁ;eaufam&er

conpaciing Membaila.0ayinga fist mw@gﬁté%%@tﬁnwtf%&of%tdﬁg
shaft 156 is inserted may be formed in a protruded form.”Also, In oné side
of rotation shaft 156 is inserted may be formed in a protruded form. Also, in one side of

the blocking unit 160 facing the transfer unit 120, a second connecting member 154
having a second opening 155 corresponding to the first opening 153 may be formed in
a protruded form. That is, the first connecting member 152 and the second connecting
member [54 are hinge-coupied to be rotatable centering on the rotation shaft 156
inserted into the first and second openings 153 and 155,

Returning to FIGs. 1 to 3, the second operation shafts 141 and 146 and the third
operation shaft 148 may be connected by the second bevel gears 147a, 147b and 147¢.
Here, the second bevel gears 147z, 147b and 147¢ are preferably installed at a hinge-
coupling portion 150 of the blocking unit 160 and the wansfer unit 120 with the same
central axis as the rotation shaft 156, It is because even though the blocking unit 160 is
bent to rotates left and right inside the pipeline 10, since the central axis of the rotation

shaft 156 does not swerve, torque of the second operation shafts 141 and 146 can be



the blocldng unit 160 facing the transfer unit 120, a second connecting
member 154 having a second opening 155 corresponding to the first
opening 153 may be formed in a protruded form. That is, the first

WwiebHIteotitigImember 152 and the second connecting memberCts4ane/ 004169

[65]

[66]

[67}

[68]

[69]

hinge-coupled to be rotatable centeting on the rotation shaft 156 inserted
into the first and second openings 153 and 155. [64] Returning to FIGs. 1

to SHRY Sesontteheraiohishansaar shdt 148 bnthereatiichboiséestion 474,
shafti14 8nanaybe.caneratedny the second bevel gears 147a, 147b and

147c Here, the second bevel gears 147a, 147b and 1.47c are preferabl
i e S e R A A O
trarigreargpion2 0anithetihe sBmeapantial alkisascthe rotationrstwadt 1B6initisiediate
becaussieres; thovghtheiecidng unit 16048, bent tpFotates gft angdright
inside the Pl%%me &%ﬁ?gcg the central axis qf the rotation shaft 156 does
not QWERE! 1BFGTR Y e S SBRE P tibn SARNL K4 T i araBLdm b unit 140
WOs2809.1101 184 3P KR 2008/084169 1hidzstalily trensriittécdaithen thirdion
operalien: shaft d48: hy-the secandhryaloeass 14a. La/hand.d47c, as

shown in FIG. 14. [65] For example, as shown in the drawings, the upper .
secoltF BEVE G &dF TR ARl e 4676ERSHABHA BavR pithl a7 Richdy deposed in
bevel gearigoupled déntelingondhecinie vpadiate ssecont bexalgaaticd o the
1470 hetweenduehird ransmission.shaft 146,0fthe secand «89%{%?50}??{]311—112

shaft and the third operation shaft. Meanwhile, if the seqonci Eéirlvmg uni

140 LEe I s? Hsedakarot srRndorvriswdes inswbadinify reetistfarsmission
deteietingla sofatiovecumnbptratifhesthitd torqee providingHeakion ddeuiSd the

pre ' lled;.[66] Meanwhile, referring to FIG. 2, a second . .
e B M SRR e S i
to tHESEBAPRISeHETAgRSENaTOIST A 1S eanHectbiddbatd ssetoridtargubidb.
providing perinridd2mayde:soupleedgiheigtherside 0iihe Raysig Wik, 4
110Q, Third bevel e{grs%%(? agdc%ﬁélbimay Pef' istalled in th?%ge_cond
transmission SHaft 143 and the SeCSha opBratior shaR TALTEER vl .
Thérerelie; tordgiiddigidatesiid forbivs providivdyportiondaidy edavbeige movement
trapsfhittediadfiaecondoperatiomshatid 4 abrauaidhe seeond. m member
traq$81r{§§|ogd%hafg 14%0ﬁcgdqthe third é?eve:l %ears.144a and 144b_. [6{7] N

Next, the Bioeidnd© BRI LESEHEE°H Shete e b Raie ageraitidght

to HIG S19%eandt %0 Thetdslot ooy amin 160hmEy comprisesa urality of lever
members l7 e RIUrRI QT uBfRIding Blaes.d (3.hich 18 Rgidlole 172 into

expanded by a leverage movement  of the lever members 176 to shut off
(e THIAGE 1S BIGENNE 10752 S LB/ fo PG e anc
unfoiding:platesi dv8iex parvdednosishguhk deychianging ehstidightpdiagon shaft

‘moyeMeRtdo, A sptatan MoyemeriRfiie, ey MeMPER 468 o the cam

member 170 may be implemented by a screw coupling of the third operation shaft 148
and the third hole 172. That is, the cam member 170 moves forward or backward by
rotation of the third operation shaft 148. Also, a first groove 174 is formed on a side
circumference of the cam member 170, One side of the lever member 176 is coupled to
the first groove 174, so that a straight line movement of the cam member 170 is
changed to a rotation movement which rotates centering on the one side.

For example, the cam member 170 defines the first groove 174 and comprises a first
slope 174a adjacent to the hinge-coupling portion 150 and a second slope 174b facing
the first slope [74a. Preferably, the first slope 174a and the second slope 174b form an

acute angle, and an angle which the first slope 174a and a surface substantially vertical



[68] In detail, the cam member 170 has a cylindrical shape in which a third
hole 172 into which the third operation shaft 148 is inserted is formed on
a central axis line, and performs a straight line movement along the

weenwabaxis by the third operation shaft 148. For example, exemdheowghosise

[70]

[71]

[72]

[73]

(74

not shown, a straight line movemeni2of the cam member 170 may be
implemented by a screw coupling of the third operation shaft 148 and the
thiréPHotenE7axPheltthy; thas s bemBr Ty mveeSiorbargondabkwdrtb and
by seiationofdhe thiss-pperation shakld48cAlse. adifstARRYeo1T4E dSm member

for on aside circumference of the cam member.170. One side of the_
o G 17 St 8 R hoauR 165 Ao iR o
moveent wizthef dhrmave b7 07scohbngdt ko By Gtatiehty o Verment

whighyseties.cantesingenthe @ae side. [69] For example, the cam
memcpe%iﬂo defines the first groove 174 and comprises a first slope 174a

adjacent & tHePRINEEIESURRRG PITHBRC 1B HHE A Wi bR dearssaeipapand the
facimgoltie fipstisidpe d T RIPréfEiably, the first slopeditddanthtes sedaridtom
slop. 4 700 A0 SRS ANGIGw A% BT; %Q%gﬁviﬂ!g&gg NGRS S0P AL ctional

and a surface su%stantia!l}/ vertical WO 2009

PCTRRIVOBITHA 86 M BIts e dRh & AP Ak ROV O B4R REFnBer 170 form is
largeR ¢harithed8€and sidpe it HéblandithesuiiEce fem bdhenefpiad whenm

the le) s coupled earn member 170 such th o
Rl Rt b e S L R e
rotdbioHEAGREGHES el thdivibaraes ciis bead imiieidycrinpsgepy Surth hole
forwardumior@menhef heceammenbearnidhi: [ROhRKE 67BADeEPetivRove 166
view schematically illustrating the lever memb nd.the unfaldijng plate
B S S e e el
view iSetratRigrartehl PeRiFShdbwerhcrre. Wiand FeSponding stragdcahe head

crossdsetipRabuiRy dndakeemaodenilustiatingabeas sRYELSRPWRIN

FIG. 4. [71] Referring ta FIGs. 4 and 6, in the bloclan it 160, ahead
oty TR ST bR e o S gt oA Bftoces e
hingeScdbpitigpoetiori 56 thiotmredisctificofioperation SHaf he8amonember
example, the head body 164 comprises a fourth hole 162 which

horizgntally communi s with the third hole 172 and a seg:.ond‘gr_oove
1661%’191%%%&% 5%5%5%%}#%3@%%1 MBS T LI RRE 76
cylidricalisiapec whiogesiogie shdrtlGobis dpenednfehead € ovete168 afmaber

coriegpoRging $HaRE1.Ing, MeadLody: 184S €QURISHIR.G|9WER PATION 1ed 1o
of the head body 164. A plurality of lever members 176 are rotatabl

coupTed B tERT tHE N BRH DA AB AT tHS REWHCove e Bedaraae et
meRbendi7e.is fnsertecnibto 196 first groode ﬂ)?émfﬁbE,Gamm_&lﬂa bard b¥Oroller

of a direction that the blocking unit 160 is bent is preferably disposed to more protrude

than the other roller.

In more detail, the head body 164 may have a shape that a circolar edge having the
predetermined thickness protrudes downwardly as shown in FIG. 7. Also, the head
body 164 is formed such that a plurality of lever support protrusions 164a are disposed
at a substantially regular interval along the edge as shown in FIG. 8. Also, a third
groove 164t is formed in each of the lever support protrusions 164a of the head body
164.

The head cover 168 has a shape for protruding upwardly along a circular edge as
shown in FIG. 9, and a second lever support protrusion 168a is formed along the

circular edge as shown in the plane view of FIG. 10.



[72] The lever member 176 has.a bending portion 1.76a and an insertion
cavity 176¢ formed in its one end. A single shaft 176b is formed on an
end of the lever member 176 in which the insertion cavity 176c is formed.
wEharewsfolgling plate 178 is coupled to the lever member 17&@nd@@adesies

(not shown) is mounted on the headXover 168. Meanwhile, a guide
member 190 may include, for example, two rollers, and one roller of a

[75] direcisthihaxctveioc @iaedthitbedevis benttie préfer ablytdidposet tbanhond body
protrgglendhanihe other ralier. e[7§1] é&:m@ %&%@aﬂeﬁb&ﬁmpﬁqxdl@%dﬂ@)’ever

haveasha euthata ggulare bﬂg e_predetermined thickness
profitas AEVHIARAI 28 B RO Vet e e e

firmedrserch tRates pidrdmyimbtseé suppent protr usighs 64w ef disposed:
at %Mﬁ@ﬁ@%ﬁ%@@féﬂ%@’@ﬂ  30Rg %ﬁd&?tﬁé WG LGB AI5% 1680

a third groove 164b is formed in each lever support%% rotrusions

1644 BFHRE PR BORP PR P e A ‘%ﬁ BBt Yad 8 shapa s cach
protrydingeupwal @hyisafcng s cireul gdrddgd Bl showamind Gedd, @ne-a 68 through

f
2ﬁg€vﬁrﬁn h@éﬁﬁ@%ﬁ el%vqﬁt)gfﬁ;%ﬂ &%%ﬁgd ggggﬁa@%%&%%%&ﬁag%&?

PCTIRASOEIDMPPSY PISTIEP R iMY P FIGECH Ao camerdern the single
mentbiri 176 is located between the head body 164 and the head cover

[76] 168, M%an'@}ﬁ%cpefgﬁf?@&? %I%etgvg%%&hﬁ&ﬂrﬁénion §9§ Ver P (%r he

protrusions 164a and 168a which are A {10 each oth Is, the

levérinRsnEpe 178 ﬁr@ﬁr@fm%mwd?gwgé@cbvﬂ@ Plamsettiva smrgne 1§ﬁaﬂf the lever
176’ﬁe®ﬁmchdem uABImRE hid MRy he &Hﬂpﬂﬁﬁéhbﬁmfﬂ}gaﬁiﬁiégﬂﬁﬁ&e of the

theﬁﬂfgogfni %1 rth 9(:?00\4? %ggt%%g $ SeC(S)I e su é%/g[igrﬁé:ﬁ%a&m when

protru3|on cover ere ore, eaC
17648 ﬁ&@&i’@ém}é@ﬁ ltFﬁ% qﬂféé@p@@é@ﬂﬁmw tive Healt chler 16SthwougRIG. 11,

thetﬁm@l@)ﬁh@ftol%@??@lﬁhﬂh@f?ﬁé& !ﬁﬁb@%@@gﬁ@ fr§paseipIRed ReWEEhe
the flrgglgncli sec ﬂfj rtsup%ﬁtﬂ%) ??ru ions 164a and 168a, it can

rotate centenng on the Bingi 176H7 [78) ?&%%ﬁ%ﬁﬁ?rr%}@ﬁmﬁ ggfolding
FI@gea ldGustingnpodidn zsdonhichds theshafftidinthgaenfolding plateat78ly

is d&%@%@c@l% jaser ttﬁg HQ Eﬁﬁqﬁqﬁﬁﬂi%iﬁéﬁ‘ﬂ%@%@ CIEYEEn be ef-
ber 17 %ﬁf unfolding plate 178 has a third slope 1I 78a so that the

8? 8 olding plate 178 can closely contacts the inner side
[77] surfaﬁ‘é}oﬁ the phostine viOwiienrthecunfalditg (platestdd argexpandedaBIG. 5
shownin:frdG: 14. Also, as shown in FIG. 11, the unfolding plate 178
further has a fourth slope 178b so that side surfaces of the neighboring

[78] unfo%ﬁ’ﬁ%‘ 198 [dar BIgsKI) REAEEREEEH BB erHefPtse GhrRadidge space

between the neighboring unfolding plates 178 is preferably disposed to improve
blocking efficiency. For example, the pad 180 may have a disc shape and is coupled to
the unidlding plate 178 by a coupling member 182 such as a screw. A coupling hole
178d corresponding to the coupling member 182 is formed in the unblding plate 178.
Also, the pad 180 needs to be formed to completely shut off a fine gap between the
inner surface of the pipeline 10 and the unfolding plate 178 when the unfolding plate
178 1s completely unfolded. Therefore, the pad 180 has preferably the longer iength
than the unfolding plate 178.

[79] FIG. 12 is a schematic diagram illustrating a bypass forming systern according to the
exemplary embodiment of the present invention, and FIG. 13 is a plane view il-
lustrating the bypass forming system shown in F1G. 12,

[80] Referring to FIG. 13, let us assume that a fiuid substantially flows inside the pipeline



plates.-178 are expanded. Therefore, when the unfolding plates 178 are

substantially completely expanded, the flow of the fluid which flows in the

pipeline can be ef- ficiently blocked. [77] FIG. | | is a bottom view
willuswating4a state that the unfolding plates shown in FIG. 5 @re/yaiol@dedsieo

[78] Referring to FIG. 11, a pad 1804nade of an elastic material for

covering a fine space between the neighboring unfolding plates 178 is

preféraptyldisposediieriprov@rbiveking affitiency trgresamplentive: padudes a

1.8¢:m I@e\h@é@o@ @@&%}@@eﬁ@rﬁﬁ W&?ﬁh&opimi%@ge 'lgt' B %%ld%&%h? B P¥ne

a coupling member such as a_screw. A coupling hole _

cor R At OB et T ot R s R biaie

178eizbsthelad th8pipdedsl{owedormed:tdroampciedysshuP bff: ahfirfesid

g2 REINE SkdRg,IMNgT a@%ﬁlpgﬁﬁaezi@eﬂ@'m%&@@c%& d f&%dga& Béoﬁge 200

178 when the unfolding plate 178 is completély unfolde erefore, t
pad 188 RAE BREfTLs longer length than the unfolding plate 178.
[81] [79] HGeli2ilsiaschentatit:diagrand Hiusiratingia bypassdonningsysieportion

a(I:C&f fﬂ@_gﬁ;@ﬂhg 28 é@[@r@éﬁ%g E}QPS%@ e taBIl tl!ﬂ% perceo%%nstpi&vﬁn %)th%p sdu slgendin g

FIG. 13 is a plane view il- lustrating the.bygéass forming system shown |
FIGNE Avigd| e by s Foche Srsiedavica d8nibethupasTriRe Sob 408nd (e
flovssdosidethe pioalineWh-2008/0 11543 Hiad ASR20Q8/004169hikE drts from
ong;direet] he. ss funning system 5000 of the present.invention
o e B IS ERe LA ol ST S bt 4
firstpBtIPLSs GirpdIPeline P8, sasead deséensidevice 300 is installed, |

[82] facingdh@{ﬁmml,amc&ﬁ%@te&m&@%ﬁ%&%&@@ @iﬂ%@br&@l@%wm%éﬁed
apart from the first,spot Pl in th fluideIow' directign 1. ass
pipe |§én%§ 5 %Ps%%%éta'% Hclg rtwﬁcé%stlﬂ‘feu 1|1rt's,l’jl?lg)el ic 5%0"%388%‘%3 Q8RS com-
deviee1306:s [B1h fHeressitssolmpdrtarmifoictheifi Rt ambi decendsde vitesz R0Ginal

andi30Qite shudoffapQMiaR;f the pipeline 20-hetween the fifstsnol Rbves the
and.the second %pg;[PZ without suspending the fluid flow. The insides of

the TirsH BV 800 the BBt $iehit %ho and the second device 300
[83] commdinicteddith thie Pipelifte 20ssdethat Hfuidhwigichostdets frome thie tefhe

of thanipsliae20 630, hesRypassedhreughshe insides ol e firstdgwes, me
200, the(%glgass pipeline 400 and the second device 300. [82] For

exaHi[518 AR APEFHET b O PSS B RATRA P i R A S BRI B A 1210 by
opehetrsandniriciudesathetiovs-typielfirstchaukingruhitudt @olshwhighiheside o

Op&RE lﬁaﬁzé%&gmh Q@ %E%B%?n‘@lggtﬂh& {f{éhﬁﬂ?}g ﬁqg rxﬁtsltc'ig%ﬂ% Hrrgitthousing
220 which moves in a longitudinal _ _ =
unit 210 from the first spof P1. The first blocking unit 260 operates to be expanded or
shrunk in a gear method by a second driving unit 240,

[84] Meanwhile, the second device 300 is instalied at the second spot P2 o the pipeline
20, has a cylindrical shape whose one side is opened, and includes a hollow-type
second housing unit 310 in which the opened one side communicates with the second
spot, a second transfer unit 320 which moves in a longitudinal direction inside the
second housing unit 310, and a third driving unit 330 which moves the second transfer
unit 320 by using a gear method.

[85] A second blocking unit 360 is hinge-coupled to one side of the second transfer unit
330, 1s disposed to move between the second housing unit 310 and the inside o the
pipeline 20 through the opened one side of the second housing unit 310 by the second
transfer unit 320, and is radially expanded or shrunk to shut off the inside of the

pipeline 20, That is, the second blocking unit 360 communicates the inside of the



direction inside the first housing unit 210, and a first driving unit 230 which
moves the first transfer unit 220 by using a gear method. [83] A first
blocking unit 260 cf the first device 100 is hinge-coupled to one side of the
wiirgoavansfer unit 230, is disposed to move between the first Foygingesnb4i69
210 and the inside of the pipeline 208 through the opened one side of the
first housing unit 210 by the first transfer unit 220, and is radially
expantrbonsheinkitdlShtheototnal ismsitB2of thensipblind @ntbachar gecthiés
mownmp@tb]p@&th&ﬂ%@ tethe ipiderGf thefist foms! ege&mh %J& feom e A
fII‘SE} | The flrsié:{})ocldn unlt 2 (e) ﬁperates to be expanded or

‘aa%l}%t G5 R S B REC AT WIS A6 B AT S R Rirsegher

secthnehievice<800rghimStalled at the second spot P2 Cf the pipeline 20,

1861 has aevingrical @%a@’ﬁf}%ﬁ&%ﬁ'ﬂ%&% Q&%?Qozﬁ%d%ﬁédﬁé k?onow type first

hollow-type second housing unit 310 in which the opened one side

coEme s Wi e Lecoryceptt WlbiEraeran destintaba Winthe second
movesda FbrAtitudinal-dicettioni inside thersseeoitl houskageait B, @ik

a third. driving bR k@%&&éﬂncﬁe@l@y%d*a&ﬁs59&9&{%&%% %1%3%% ¥sing

a gear method. [85] A second bIocIdni unit 3 ﬂﬁf% -coupled to one
sidéoratesedbreftrarres GHie- 330, %nép“dged% e pdtivdehdgreriptions
secontidipugingeuniti3dH and the |nS|de of the p|peI|ne 20 through the

[87] operﬁgé) Qﬁesﬁgﬁ?ﬁf I%é ul({’?ﬂ%)hg ors qlflﬂltv%}eo If;g?ﬁﬁf %ntg transt mﬁe

unit 320, and’is ra “expan runk to s Thside of‘i
plp%%lQ@P‘Fﬁ‘éll"il%S% §é§6ﬁfﬁl%¢éém‘ﬁ§®ﬁl’@@@@d&itﬁﬁﬁ@ﬁlﬂa\télﬂﬂhé imdide

of maa\ﬂé@ym%l5ﬂ% R&TdHR2008/0041i60 A i REOORE ﬁ’l@e@'ﬂﬁ jelﬁ% line 20.
31%’1‘. thEﬂ re]gie% IOL fithel g#r%gt g&%“ggl V[:%g %5?3 3 edtoa
myth ]Pil in a fiuid owmg irec |o e Sﬁ%lé)rl

apar esecon SpO
A f@gqomiéﬁmgﬁgmh@mé&t@mnﬁ@ige@mﬁtmm@qamw@@@a which

expamsied| e ShEuRkia @Egg,@ﬁ@method [86] Meanwhile, the bypass

551 50 b1 AR S0vIct S0t IFHRE CoPod WO G516 Seuld Badbhe

[89

{90]

dem@@@%ﬁ@ab@wmmﬁo&éa@@mpdnéﬂfs ﬂnﬁlﬁl}uinutarpjatsaﬁfe(ﬁéle first
those@iHhen RRRIING, fridiflow hlocking deviee 100, of e SR piate 178 of

invention which have een described with reference to FIGs. 1 to'11 and

FIG A AP AL RSt sl phibins TR SR btk S By PRISREL
thevwhsthbldokihgensit 260otithdibstldeviderROH dsvéouptéd to a first hinge

] couplingRAMON, 740 1593?&%9%‘3%%&%9%&%%%@@& SHORLLYIER IS
sub- stantiall opposﬂe to the first direction | in which’a fl UI flows inside
thenﬁfi M 305 for opening or shutting of the first and second housing units

210 and 310 in a cross-sectional direction may be further included.

Using the bypass forming system 500 having the above-described configuration,
works for replacing, transferring and repairing the pipeline can be easily performed
without suspending a fluid which flows inside the pipeline. Therefore, a social loss
cost resulting from water or gas supply suspension does not occur because water or gas

supply is not suspended by the works,

[91] The preferred embodiment of the present invention has been disclosed in this spec-

Hication and the drawings. Fven though certain terms have been used, these are used
as general meanings to easily transfer and help understand the technology o the
present invention and are not intended to limit the scope of the present invention. In
addition to the exemplary embodiment disclosed herein, modifications based on the

technical spirit of the present invention can be made by a person having ordinary skl



Similarly, the second blocking unit 360 of the second device 300 has to be
coupled to a second hinge coupling portion 250 to be expanded toward
the first direction | in which a fluid flows inside the pipeline 20. [88] If the

wiirstaenice200 is compared to the fluid flow blocking devicer¢ @ abdheoos169

[92]

present invention, the expanding ditection of the first unfolding plate 278
of the first blocking unit 260 is opposite to the expanding direction of the
unfoldiggplsteyhiz8 Gk pesfluithflovidsi pekinigdevice 100. Also, the first
traqﬁghyﬂqﬁzofg &g@g in which a fluid moves unlike the fluid flow
blocking device 1 }g}?{dMeanwhlle in the first and second devices 200
and 366 PPt el AT Irveih Bel: 205 HH d30% iR Gpeifgdy used in
sh Lﬁtmgloffﬁitlbﬁﬂﬁﬁt@and frecaRavhusing woits fd 1ehanth 3 18R Rrring or
cro be drther included. [90 Usm the byp
form ;@g gsc%g %0%?}1avmg t %nggé)i/aé% eacrl CL 3gc‘j;onf;l gbpétlonei\ﬁg) ?HFO& £as
%Qe fath are?iiPakeErepairing the pipeline can be easily performed
Wlthout suspending a fluid which flows inside the pipeline. Therefore, a
social loss cost resulting from water or gas supply suspension does not
occur because water or gas supply is not suspended by the works. [91]
The preferred embodiment of the present invention has been disclosed in
this spec- ification and the drawings. Even though certain terms have
been used, these are used as general meanings to easily transfer and
help understand the technology of the present invention and. are not
intended to limit the scope of the present invention. In addition to the
exemplary embodiment disclosed herein, modifications based on the
technical spirit of the present invention can be made by a person having
ordinary skill WO 2009/011543 PCT/Kf.22005/004169 16 in the art to
which the present invention pertains. Industrial Applicability [92] The
pipeline fluid flow blocking device of the present invention can be easily
used in a work for blocking the fluid flow during a work for replacing,
transferring or repairing the pipeline which transfers a fluid such as a
water or sewer pipeline, a gas pipeline and an oil pipeline. [93] WO
2009/011543 PCT/K122008/004169 17 Claims Il A pipeline fluid flow
blocldng device, comprising:



[2]

[3]

(4]

£5]

a hollow housing unit having a cylindrical shape whose one side is opened
and being coupled to a pipeline to communicate with the pipeline in the
one side; a transfer unit for moving in a longitudinal direction of the

wigauedng wmit inside the housing unit; a first driving unit for neaximgRbe@s/c04169

transfer unit by using a gear method; a blocldng unit which is

hinge-coupled to one side of the transfer unit, is disposed to move

between the housing unit and th€ agigia ©f the pipeline through the

opened one side of the housing unit by the transfer unit, and is radially
expanded Pﬁ’%}rﬁ'?ﬁﬁk’%%‘h‘ﬁtb&gﬁ‘éiﬂ%wé%df’ﬂﬂéfﬁiﬁéﬁne; and a second
driving unitdiospedoiming e xpeinding,omstitaldngofthadlocking unipefta and
gear me . ipeline fluid flow blocldn ice of claim .
wherein %%%%ré%‘igﬁg? lﬁ?ﬁ?%&é lgeﬁ}rgs(t; 0 e%\llg\;%f% %%i\%aéj }ﬂea{"q%r]\réﬁit? |ﬁ€aflde’
directiontSTAHES BRSOF Mt AR S e SckieN thresaifofrisd imgdnndrinside
surface. 3] iheipipaline fluid flow blocldng device of claim 2, wherein the

first drivipg, unil, Somprises a,first aperation shatt of a serew form phich
extends ina Qnglﬂf |nal.8|r.ect!oﬁ’ of the %ousmg nitand is |ﬁser1é_ into
the first Adledinh eriaFkil GhRE wrowedhe ergrsferclifie byuafer unit, is

screw-thieadscouplingi-and.adirstdokaus providingportion-far df&teliiﬁﬂﬁ@%>ugh
first oper%tion shatft. LA'Jth&B]' line fLuid.lEI W, locking device of,cgﬁ@
wherein the Rraf tordt& S ravising POHiSR cBhTBriSEe A G BREISHRGANBYST.

[5] The pigslivedividifionk otidng devicedsf€lginp B clunereid the first

driving unib COMBRS B9EEPPEHIHME PIPYINIAG ROHieRHISBOSRY RBAR: nit

from the first torque providing portion.; a first transmission shaft coupled
to the seBSHFIbFYUESroviding portion and disposed in a vertical direction
to the firsheperdirortshdafipardeaiingtdoeiveletuifol connecting thadiestinit has

transmissipn shaftand, e Rt ARSRUANSRAT AL NARSINHIGIOTAHE and has a

generated by the second torque providing portion to the first operation

shaft thrifigH EHH R PEAdmSIRITSHERSTS] The pipeline fluid flow
blocldngTtevigeinfeciniin Hofusthei gomspidsing; ] aiel At chhWen 2008/Q11B43: unit
PCT/KR&Q%%QQSMGQ 18 means which is coupled to the first operation

shaft and connects or separates the _ _
a first operation shaft of a screw form which extends in a longitudinal direction

o the housing unit and is inserted into the first hole of the transfer unit to move
the transfer unit by a screw-thread coupling; and

a first torque providing portion for rotating the first operation shaft.

The pipeline fluid fiow blocking device of claim 3, wherein the first torque
providing portion comprises a decelerating motor,

The pipeline fluid flow blocking device of claim 3, wherein the first driving unit
comprises

a second torgue providing portion disposed apart from the first torque providing
portion;

a first transmission shaft coupied to the second torque providing portion and
disposed in a vertical direction to the first operation shaft; and

a first bevel gear for connecting the first transmission shaft and the first
operation shaft and transimitiing torque generated by the second torque providing
portion to the first operation shaft through the first transmission shaft.

‘The pipeline fluid flow biocking device of claim 5, further comprising, a clutch



first operation shaft to or from the first torque providing portion. [7] The
pipeline fluid flow bloclang device of claim 3, wherein the first hole of the
transfer unit and the first operation shaft are disposed on a central axis

Wiheotgmad in a longitudinal direction of the housing unit. [8Pdhvaripedione 169

i8]

[9]

[13]

fluid flow blocking device cf claim 3}#vherein the transfer unit has a

second hole which is apart from the first hole and extends in a longitudinal
direction"Bfarievtharister Ui Ip tielipipenatmmdmowisicelagttentepasites the
claim 8, wiespithe: segoRdfdRgmE Mk CRMPISEs ARG datane
providing-portion.for.providing torgue; a secand operatjon shaft coupled t

the third T B o S e S RIS e SeB B B e e
transfer Gnistoraiceuplbd fiestivparehstehalinie dishirdbperationrshadt line
diSposi%ﬂﬂémd'@@ﬁ!ﬁ%ﬁ%ﬂi&ﬁt@i@dﬁeﬁ@lﬁtﬁé%m@fﬂliﬁézﬁan% |a Skecond bevel
gear which is dispos a hinge-couypling portion of the blocking unit
and the (ARSIEE U1t AL T e FLie B e S oRERBBA A St Do
the third operatdwshelitcfl0]dPhe fipelireifiuit doanblogking tevicegfudinal

claim 9, whergin the.segrnd-Qdrying unit comprises a second transmission
shaft disposed in a vertical direction to the second operation shaft and

extends {0 2R BHBFAL OISO RRSHSR & Gt Tahd R ar e Ve el ving

which commegisiphsesecond transmission shaft and the second operation

shaft ang Iﬁ@ﬂ%ﬁ}i}ﬁggr—%@ﬁfg%&Bﬂ%}%v%ﬁw%n& portion to the

second operation shaft through the second trarismission shaft. [11] The
pipeline AR IRGAORGGE Feerkidiathy TordieresPiRsHEPe§uend
providingnpattiomhas asbandlé cenh ectediddhenseeart-Hansmisgiom anster
shatft. [1%]it'!'he pipeline fluid flow blocking device cf claim 9, wherein the
second driving unit comprises a third transmission shaft having a different

central axiSifrotRIIE Yedfdlitssedtiaahsircking Wit goseiyeshsdloskiptesnit;

to the thugtibevel gear; and a spur gear for transmitting torque of the

second operation shaft to the third. transmissi n(;shaft. 3] The pipeline
Alenshelio e thy R FaT s e

fluid flow bloe angeV evice cf craim %H’ W Seex%e&ltnat

2009/01 Pm48reETeRd ogiepyEeonit and transmits torque of the second operation
shaft to the third operation shaft.
The pipeline fluid flow blocking device of claim 9, wherein the second driving
unit comprises
a second transmission shaft disposed in a vertical direction to the second
operation shaft and extends to an external portion of the housing unit; and
a third bevel gear which connects the second transmission shaft and the second
operation shaft and transmits torque of the third torque providing portion to the
second operation shaft through the second transmission shaft,
The pipeline fluid fiow blocking device o claim 10, wherein the third torque
providing portion has a handle connected to the second transmission shaft.
The pipeline fluid flow blocking device of claim 9, wherein the second driving
unit comprises
a third transmission shaft having a different ceniral axis from the second
operation shaft and disposed to be coupled to the third bevel gear; and
a spur gear for transmitting torque of the second operation shaft to the third
fransmission shaft.

The pipeline fluid flow blocking device of claim 9, wherein the third operation



19 shaft of the blocking unit is apart from a central axis fanned in a
longitudinal direction of the housing unit. [14] The pipeline fluid flow
blocking device of claim 9, further comprising, a measuring means which

Wig peypiladsto the third torque providing portion and detects BODIRRDUS/ 04169

[16]

number of the second operation sh&ft. [15] The pipeline fluid flow blocking
device of claim 9, wherein the blocking unit comprises a plurality of lever
membershEadirged lssiiamepyoitinnaiean isserionicduimeihints long siisal
a plurality;etysfidingneiaies which have one sides which are respectively
coupled I[%the ir}ser%ilond vities ?f]:t‘bg Ie\(erjgn?mb r ‘atrlmld the other sides
which are radially expanded Certerng on a central axis of the Blockng
unit by amesserageneovenatt istthielkl/erthsghibbrer tocioselyicontacethvad

inner suriaee:of heRiPaling e dngrelyshulRlihs.osige of the pipeline;

_. and a cam memper which has a side surface in which a first groave . ,
| ouplo BHGSILE S Sh A SBHE SE B e VB il erige it

formed, hasmissdindrical shape in which a third hole into which the third

operation shafhis ipserisormedn ona certalas g And.CHRBIRS Bavity in

&

straight line movement by the third operation shatft to a rotation movement
centerind oM E&%Siher side of the lever members to make the unfolding
plates be ekpaiget woifdhinglol§il6] Wihehpipelinecfluddflonidy ackingpeavies

of claim g(ﬁlf%ﬂ%&%%@@%ﬁ %Elﬁ&eqs& rﬁ%c%‘%ﬁ%%%lég qRg Eﬁly%ﬁwélhs@gelsswhmh

screw-coupled to the inner side surface of the third hole. [17] The pipeline
fluid flowrBI6RKAHY GERIEE K GRITHESWhesreii e cariaridpsbas wetived
the first greougcanshisdarmehsushthahefirstslopeiofithecamempmberfce o

adjacentﬂ,gg the transfer urg)it aﬁlq cond sl facing the first slope form
an obtuse gﬁ)gel%feaiﬁ a first %ﬁgb o?nl%lesgj %3%? & ﬁ%%?%fgb‘éngnd a surface

sub- staritfafly Vel vh s catitial S RIETth cdrtivefrter i Greatalethimthe
a seconatanglecfopmeddy the sreanthsiepe: andihe sutasel aad IhQlindrical

lever member.is_coupled. to the can member so that the outside of the .
perning BOHEN 1 SACERY LA S DRE. LLE] TR ISGRg T e Rewp e

blockingWed/ieatof erinkins apheraiacthe silockingenioiemrbiarodhiphisds a
head body.yishhas @ fourHkfoleReRRANBIE GRENIRRLINGIWEN IR yer
third hole, a %econd Loove fogo?dcigggilngsgle ugger portion

members 1o make the un at€s be expanded or shrunk.

The pipeline tluid flow blocking device o claim {5, wherein the outer side
surface of the third operation shaft is screw-coupled to the inner side surface of
the third hole.

The pipeline fluid flow blocking device of claim 15, wherein the cam member
defines the first groove and is formed such that a first slope of the cam member
adjacent to the transfer unit and a second slope facing the first slope form an
obtuse angle, and g first angle formed by the first slope and a surface sub-
stantially vertical to a central axis o the cam member is greater than a second
angle formed by the second slope and the surface, and the lever member is
coupled to the cam member so that the outside of the bending portion is adjacent
to the first siope.

The pipeline fluid fiow blocking device of claim 15, wherein the blocking unit
further comprises a head body which has a fourth hole horizontally com-
municating with the third hole, a second groove for accepting the upper portion

or a lower portion o the cam member, and has a cylindrical shape whose one



or a lower portion of the cam member, and has a cylindrical shape whose
one WO 2009/011543 PCT/KR2008/004169 20 side is opened and a
head cover for covering the opened side of the head body and having a

weylirareaishape cross section which externally exposes theP(lirifateingoo4169

i19]

120]

plates, the first groove cf the cam ni8mber is formed in a band form, and
one side of the head cover facing the head body has a plurality of third
grooves ficatERpHfitgIe: fesAsr GRerhibe £ s iiHattherriversie Mt Serghiody
a sub- stantiedyiregulamdistange therabebmeanwiie) Hherpipelingdididhe
flow blocki evice of claim 15, wherein the unfolding plate comprises a
couning ST e Do B e e e Sy o
insertionagdvity sfn@ T beanemisecing thedideddirfadmwvhitirdids dithénd

portion hawtrgaithifdglare whieteclosalycontasts theiiiberside-sUHAse: sub-
of the pigelir.u—i-lar]dCr fogrth s[ort)he yvrlljicth makes the neighboring unfolding
plates closagﬁ/Et contact sach' 6 eFﬁhgﬁ”ﬁ?g'unfolding plates are radially
expandedaq20j<tine fhipefive filiddianittockingldevide wholemttesmihdraplate
the blocking 3l RS COMPHSESAiBRM MFIRQfANLIBRLGRARIA coupled 1o
which is disposed between. the unfoldin platesrand covers a space
between tie THISTBIRY Bate QTSP ATPEs totrhitgesyatsh WhidPrs an end
formed q_waiq_xiptaﬁfﬂ@ andi@papsa@'&ﬁlu]@ge\lgmohtﬂﬂw&éﬁs_m_ thie pip@tinel the
su bStamﬁHMﬁ% ang 9%@%%&99%@5‘ Iﬂaﬁlre%ttﬁg %Ei%t?@&}%'ﬁﬁkﬂ&&n&zﬁes closely
second spot of the pipeline apart from the first spot in the™ fluid flowing
directionS EHipFsh g a I elice kit Ridrsrss st e rredsdot and
includes&hh gi@nﬂ/ﬁ&iﬁi bvhiolaskig: laiﬁiﬁwhﬁf:hmﬁ_sla,ayﬁad['tcaiesﬂﬂaﬁmg unit
whose opgRde s aRSq ANG.e0Ny MG R UL IOR S RO cen
the opened one side, a first transfer unit which moves in a]Iongﬁu ina

directionMSIBB HBSITToR AE YGRIt: SPAPStLevFRIytbMITBIdmERIdEthe first

} transfer unitina gearpelbed atist bleckingonnibwhich isdingasceuphadd

to one sidg.og H1e first,t(ﬁa sfer unit, is dis os%{j to moye between the firgt
. WL 8V¥I§I 1NSE ﬁé}lﬁol%lﬁglihnﬂ SunsSt 1111}]3. ﬂll 0]?16 lrectmng)etween d’l I SpO’E
housing unit and the inside e pipeline through the opened one side 0

the first HolSiAl At BYcthckrsitramsté tivnmpalier cpan ding: ahaiovirrppaitkhe

of the fluiditrarvihe tirst-spet tadheidnside of the first housing unit by

being ragiﬁlll_y e)g}i)(%n\gggholr‘s iSru(glk 0 shut off the inside of the pipeline,

and a secon§ driving Uit 1oF RAking the FrirBRdd &ﬁ%ﬁ{eﬁea%gﬁ Hefege first

or shrunkiwshggedr wathbd: asdisingadebice whish ¢sadisposegatthend com-

second $pati Ofth e RIPGINE RBSLHINGIMHES the opened one side. a first transfer unit
which moves in a longitudinal direction inside the first housing unit, a first
driving unit or moving the first transfer unit in a gear method, a first blocking
unit which is hinge-coupled to one side of the first transfer unit, is disposed to
move between the first housing unit and the inside of the pipeline through the
opened one side of the first housing unit by the first transfer unit, and changing a
moving path o the fluid from the first spot to the inside o the first housing unit
by being radially expanded or shiunk to shut off the inside of the pipeline, and a
second driving unit for making the first blocking unit be expanded or shrunk in a
gear method;
a second device which is disposed at the second spot of the pipeline and includes
a hollow-type second housing vnit which has a cylindrical shape whose one side
is opened and communicates with the second spot through the opened one side, a

second transfer unit which moves in a longitudinal direction inside the second



a hollow-type second housing unit which has a cylindrical shape whose
one side is opened and communicates with the second spot through the
opened one side, a second transfer unit which moves in a longitudinal

wdhrsotoniifside the second WO 2009/011543 PCT/KR2008/04463 0@ 004169

housing unit, a third driving unit for PAoving the second transfer unit in a

gear method, a second blocldng unit which is hinge-coupled to one side

of the sebdidngranstehinidiydispoder wavioetivetoverh tthessecmidn a gear
housing upitvaad:thednsisieael thepipslinedhiauabdhe.anensd aneside & ona
the secog_gih qsing un&t‘béisgcond firﬁg:transfer unit, and communicates
the insidé Of the Sacond ROUSING BRI Hre™ St &8t SR by AR g inside
a third spbtiwivich!iscaparedhotire thee seondsspot! ihdhefuichflosiingnit by second
directionggth-gach ather Ry Leing radialyexpandeor STy %&93%&%8?? the

the inside of the pipeline, and a fourth driving unit for maltlng the second
blocking WP He B S HEUPSH AR AT IR A TERF FHEtTE 2BHE BBy s sgcond spot
pipeline forticofingdfimgitiyeifiestide widét and thdsegonthdevitaitoexpanded or

communigaievikiie,fivgt using tﬂé'ij%%ﬁ*ﬂ% et devicg &M&D%;%?E%? Whiing

housing unit of the second device. [22] The bypass forming system o
claim 21 RGReTeN Mekirg BIsdaRgRanfcorthe iRk Bevsed i eikgshsed to
be expanrdegiowaseliasoconthaitagtion Whickiscsubd startialhierprsite to
a first dirggtion i0.whi To R inside. t ipeling, .and the secon
blocking unit of the 2@3?&%%323&%{%%%@}%%% ‘ffﬁ{éeﬁps%]%dﬁrse%ﬁgg in

which thBaEWAHB s siperae.

_ The bypass forming system of claim 21, wherein the first blocking unit of the
first device is disposed to be expanded toward a second direction which is sub-
stantially opposite to a first direction in which a fluid flows inside the pipeline,
and the second blocking unit of the second device is expanded toward the first

direction i which the fluid fiows inside the pipeline,



