1 [DESCRIPTION] [Invention Title] SPRI NKLER W TH AN

| NTEGRATED VALVE, AND FlI RE- EXTI NGUI SHI NG 5 SYSTEM USI NG SAME

[ Technical Field] [1] The present invention relates to a val ve
united sprinkler and an early fire extjnguishing systemusing the
sane. 10 [Background Art] [2] Accordihg to high industrial

devel opnent, there are fire hazards at places such as general

hi gh-storied buildings and factories, and other special buildings
where a AASERIBTIQNE! sons are resident or work. Since such fire
hazards are increasing and human casualties or 15 injuries and
property damages are huge, sprinklers are installed at places where a
fire may [RhRaKkoPHkie] N Order to inject water into the places where a
fire broke out nore rapidly to thus extinguish the fire and thereby
prevent the |SPRINGHCEREHR AN TINOBGRATED ¥ALIVE, 2NR R E-EXT DEFEISHING
spri nkl i tinguishing facilities that can be recogni zed
as the %ﬁqﬁﬁﬁgrﬁgﬁ%l ngui shi ng equi pnent, in which sprinkler
heads that are installed on the ceilings or walls of 20 an object to
be fire extinguished automatically detect whether or not a fire broke
out, and [TeewicahBieldd] detectors are dismantled to then break away
fromth prinkler heads. Accordingly, pressurized water or

conpr esdbh ai 105 PEPECREFGSH AP aoud: g nied pripler agd ey fir
aut omat iegfhduyshagldysahesivigalidlanil ves and wat er pressurizing and
supplying units and thereby discharge water with a certain pressure,
and 1 utomatically extinguish the fire. 25 [3] However, since these

sprinkl eng :ﬁ{g?ou’ﬁﬁti ated in a manner that a fire is detected by a
single sigﬁa , naf?gnction may occur frequently. Further, once

sprinkl g2} ar &coopiingitee tight ihéusaddl develgmsir, cthereape fise Bazafus it gldees prhchs
WEAARL RN (R T T NN e ——
be fabr ipeRbmdars Gesient Hiholk Sicsl SudGire ARAKA! Le increaliREhAd Bumii SRBICQUS
dam%ges irggr){esbaendcpargge?g' damages are huge, sprinklers are installed at places where a fire may
break out in order to inject water into the places where a fire broke out more rapidly to thus
extinguish the fire and thereby prevent the life and property from disaster in advance. In
general, sprinklers are fire extinguishing facilities that can be recognized as the most excellent
extingnishing equipment, in which sprinkler heads that are installed on the ceilings or walls of
20  an object to be fire extinguished automatically detect whether or not a fire broke out, and then
thermal detectors are dismantled to then break away from the sprinkler heads. Accordingly,
pressurized water or compressed air is discharged from a water or air pipe, to thus
automatically activate alarm valves and water pressurizing and supplying units and thereby
discharge water with a certain pressure, and automatically extinguish the fire.
25
[3] However, since these sprinklers are activated in a manner that a fire is detected by a
single signal, malfunction may occur frequently. Further, once sprinklers are operated, the
after-measures expenses should be paid highly. Thus, the more frequent malfunctions, the
higher after-measures expenses. Accordingly, in many cases, sprinklers may be fabricated so

30 that they do not operate.

[4] However, if an accident happens in the case that sprinklers are set so that they do not



[5] I'n addition, public transportation vehicles have no fire
extinguishing facilities other than fire extinguishers that are

currently displayed therein. That is, sprinklers are not still 5
equi pped in the public transportation gehicles. The reason why the
sprinklers are not still properly equipped in the public

transportation vehicles is because there is not only a big risk due
to a mal function of the sprinklers in the case that the sprinklers
are equi ASELE: HMEROUS dBRages MY D 58¥E%t i on vehicles, but al so an
insufficient counter neasurenent to the nmalfunction of the sensitive
sprinklers. 10 [D sclosure] [Technical Problemi [6] To solve the
above prl6bl emin additiiet publee transportatign vebickss hasf ng five gxtiog@ishing fagditics other

to 15 pr.oyi i | akl . fi .
exct i ngor O AEe SykRufert e S SREGY S8 BHBET o plataery org ot st
conveént i egnipped i ilrkpublic tttaatpociatisre seldclby. efficerehsonalfyuthet dpeinkleiseart mot bl
fact that the sprinkler is operated b .Si ngl.e signal,. an igh .
it ot EGRTly BWBE 8 e Py GBIk VAP SER GeBRer Bt TG Ak Hk
al ar m f Qiuehdlh hthifactRhfof eetdpfink1BrsGh BRIcatebht B girRkREsYark Bhudppadtin &d pblic
t he occurrence of the fire, and to thus quickly deal with the fire in
order t drasspariglon ¥ehides hut asoras taguifiiens spnfergneagarement2p theng Sarqroef the
it is aqgﬁﬁﬁigigﬂﬂa _of the present invention to provide a valve
united sprinkler and an early fire extinguishing systemusing the
samg0 whi ch solves a defective of a conventional sprinkler that
causes a frequent nmal function due to the fact that the sprinkler is
250perated by a single signal, to thus be used for public

t ranspor t[afidciRundhi cl es such as subways, trains, aircraft, ships,
coaches, or buses. [Technical Sol ution] [8] To acconplish the
above andTethnéwl Bispleotls of the present invention, there is 30

provi de

val,ve united sprinkler c rising: . an open, .
spri nkl ﬂahe?&? Solif heSehodR machls pbeerbr PhHgiod REbAE vfeption fo
st ongge gréviadh valksk anitddepSRtIvERd an edrly fire extidgdisHind¥sh©i vsalgiBe bR, which
| ocat ed "between the sol vent storage and the sprinkler head to open up
t he sprisakegpa deggtve of a conventional sprinkler that causes a frequent malfunction due to the

fact that the sprinkler is operated by a single signal, and which automatically detects a fire at a
fire place, to thereby generate an alarm for building officials in order to immediately inform
them of the occurrence of the fire, and to thus quickly deal with the fire in order to extinguish

20 the fire at an early stage.

[7] In addition, it is another object of the present invention to provide a valve united
sprinkler and an early fire extinguishing system using the same, which solves a defective of
a conventional sprinkler that causes a frequent malfunction due to the fact that the sprinkler is
25  operated by a single signal, to thus be used for public transportation vehicles such as subways,

trains, aircraft, ships, coaches, or buses.

[ Technical Solution]
[8] To accomplish the above and other objects of the present invention, there is
30 provided a valve united sprinkler comprising:
an open sprinkler head that is connected to a fire extinguishing solvent storage to

sprinkle the solvent;



a sprinkler sensor that is |ocated near the sprinkler head to detect
whet her or not a fire broke out; and 5a sprinkler controller that
makes the sprinkler valve operate, wherein the sprinkler controller
conpri ses: one or nore external_detector signal pins that are
connected to one or nore external dete%tors, respectively; a
fire alarmsignal output pin through which a fire alarmsignal is

output in which the 10 fire alarmsignal is generated by one or nore
fire detecti ofSEintelvalvg &ind isloeaicd basyreanthe snieend ptorase andiihe spriwfder; head to

an i ncory ' ' k.shing signal input pin through which an
i ncom ng]p ?Pékl{éﬁpﬁﬁghﬂr}%ﬁ?’ng signal is input in which the fire

ext i ngui shi nga spropier sersorybatds &icatdd aédrdlre dphiekled head hadetdve ehethercworguot z fick
by the ﬁ;re dgte&tion signal that has been out put through the output
pin; 15 A WO nki er sensor input pin through which an operation
resulst ant si gogdrinkfer toirofipr thidchaifes SRApANKIESyalveRYErate) Whi ch t he
sprinkler sensor has been attached on the sprinkler. [9] Preferably
but not neces¥a§Finghe sprakisheongollgrRomprissse det ection signal s gener at ed

from 20 the ofg @mdrReRtcHRl BEEQESsi BIE plaR R GFAlRRedtd thbHE of HoPH xS
fire alarmsignal in the case that the one or nore detectors have

been opdleteeio, respretisglyOR- oper ati on val ue of the one or nore fire
detection si S . 0 d or. X!
R oper ati on w R REERL SEph ATYAGANAPY SRR G T Ul Py o
val ué offir¢ hlarrs piph#ikis eencsaetioy omr @ rAdiB-fing detedtied sighals ewerated frumttee ddecor
sprinkler v [10] Preferably but not necessarily, the

ﬁlv . 25
OR- oper BIBHAEEP e of the one or more fire detection signals

generated frof ikemBREHiR eXticisHiab I $npaf gird irA\MR- ARRA aHnl PoMBRlgUSre
of the fire extinguishing signal and the input value of the sprinkler
sensor &KengRhBgesigipbl. nA[in Phthathe dixg exfinguishing sigpd de gensrated after e fire

OR- oper ahd pdtn\tadddRized v R KR ioWPSiEnd! | . . | in;
goner at o PrEn e R0 b B R RELOE B SRERERRE LR PR o oyoutpin

sprﬂﬁklendsensor_are OR-operated to become an output value for
generating the s;gﬁr{k?erageﬂgdin iﬁb&nﬁ{n' through which an operation resultant signal of the

sprinkler sensor is input in which the sprinkler sensor has been attached on the sprinkler.

f9] Preferably but not necessarily, the one or more fire detection signals generated from
20  the one or more detectors are OR-operated to thus output the fire alarm signal in the case that
the one or more detectors have been operated, and an OR-operation value of the one or more
fire detection signals generated from the one or more detectors and an OR-operation value of
the fire extinguishing signal and an input value of the sprinkler sensor are AND-operated to
thus activate the sprinkler valve.
25
[10]  Preferably but not necessarily, the OR-operation value of the omne or more fire
detection signals generated from the one or more detectors and an AND-operation value of

the fire extinguishing signal and the input value of the sprinkler sensor are OR-operated.

30 [11}]  Preferably but not necessarily, the OR-operation value of the one or more fire
detection signals generated from the one or more detectors and the input value of the sprinkler

sensor are OR-operated to become an output value for generating the fire alarm signal.



4 [12] Preferably but not necessarily, the input value of a finally
oper at ed AND-operation val ue conprises a test signal in which the
test signal is always NOT-operated to then be input, with a result
that the finally operated AND operation val ue becones fault (F) to
make the valve not activated. 5 [13] According to another aspect of
the present invention, there is also provided an early fire

ext i ngui Shi ) u5|n a valve united sprink]er, the rly fire
ext | ngui@ﬁj P@i@%ﬁﬂb&%ﬁ% SSFSYLYOtE Tt e Oﬁﬂfg@ﬁﬁ&w%&e@?\%ﬁmﬁmn
det ect WaRieBfpAibesiQbst 8ighhlift WhEhURS testHBMAPIs Alw AR NOSHdratkd & tBer BiEmBht)
the sprinkler conprises: one or nore external detector signal pins

that ar evigoanesitatatithe dnellopperaied /SNPwperationteales besomes fadp it vedky the

fire al Qytput pin through which a fire alarmsignal is
out put 3ﬁﬁ%ﬁkgﬂﬁ%ﬁewflre alarmsignal is generated by one or nore

fireSdetection signals generated fromthe one or nore detectors; an
I ncom ngj4j r eaerding %mﬂﬁw a%&ﬂ@f the 'ﬁpéééntﬁh\rbnﬁ&{ %{Qg' 1s"mécp§ko%ed an early

incoming fire extinguishing 15 signal is input fire
exti nguilh |emyn$1u9¢mm syBtemgasiregy @V@lde afitesk sprinklef, |theeeamhrsﬁn9eeenhngteﬂmwmz®m
by the flrﬁ % grn1signal t hat has been out put through the output pin;
and a spri K sensor input pin through which an operation of the
sprinkl er senamrorinsoré aytenal detesturethat detecs prhéthérl oe nosefie@iccligs been

attached on the sprinkler; a sign di stributor (and nmani pul ati

poneD) “that T O IAE SHEIarS WA dRs TSRS SRS nar BEIRR T A erer
one or rEHNal Fikt edfake SineQtD S o er Hofd Extbublegetdchs, fredRethd 8 Gt fiRMularm
signals, and transmts the fire detection signals to at |east one of

an i ndoérg[’ébﬂ%tﬁlﬁlplfp@f@lghdﬁﬂd‘aﬁ figr 4w pigead iy ewput i wdich the fire alarm gignal is
control fanelqhh ghe bERBlVES cfe{vé%&{‘ﬁ g&%ﬁté‘d' fidm ?iﬁeto%%tolr Hors HAPALS; an

Is
fromthé signal "distributor i pufati on panel) and conprises: a
cont r ol liegomiag fireaprtanguishing @@ﬁhglpﬂ%pmrtb@mglemhmheawmlcmaman@ree@xtmgmshmg

vent il aty nlt Isafﬁ ﬁll witlcl L ﬁr@ Q&ﬁﬁq é‘ﬂﬁh}ng{) é‘ﬂl of fal%h & t%g tﬂrg %%se %egry

t he 1f5I ré& &%t | ng ng signa conf er conp
fire al asovgnized byhht fak alam mgmlahwhasebmaﬂ @ftput hbroi.lglli eheaSu@ou pﬁh,, aad a

display th di spl ays, t.he | oga of the an

ext | ng CBRAE SRR Pt Fp o PhERAT opeRIEAs wnKef st s PHg gt
the fi rQhe?pﬁhlllé}@hafr%@béeha&hﬁhea@htﬂbesfaﬁﬁlslafI Iy, the signal
distributor (and mani pul ation panel). transm ts a signal_that

activates an % Hgedrdigakutey (aadmangulaiien papglb that F?ée%?r“ethé dirggetection, dgnals
det epl | QRtetled ABNShBBUENRER kB detectors and distributes the fire detection signals, and

transmits the fire detection signals to at least one of an indoor control panel and an outdoor
control panel; and

a control panel that receives the one or more fire detection signals from the signal

distributor (and manipulation panel) and comprises: a controller; and an anti-freezing

25 intermediate valve and a ventilation fan stop signal input unit both of which are activated by

the fire extinguishing signal, wherein the controller comprises: a fire alarm unit that alarms

the occurrence of the fire as sound; a display that displays the location of the fire; and a fire

extinguishing signal input unit that requests for extinguishing of the fire.

30 [14] Preferably but not necessarily, the signal distributor (and manipulation panel)
transmits a signal that activates an indoor gas circuit breaker when the one or more fire

detection signals have been input,



5 [15] Preferably but not necessarily, the early fire extinguishing
system further conprises an energency tel ephone network that works
even in the case of the occurrence of the fire to manage the fire
situation in which the energency tel ephone network works to contact
both a house where the fire broke out ‘and a seni or managenment agency
even at the fire energency 5situation. [16] According to stil

anot her aspect of the present invention, there is also provided an
early fillél exPrefgehly hpﬁgotwgqséamlnéhmgarh/ firg) axtingishinedsystsr fakther comrises
use in pyblig éneeﬁa%eﬁéﬁér&&mﬁge ekt 8% ih 1 SR LY ublob it QoML HRL RO
systen1conpr| one or nore external detectors t etec

whet her managotheaﬁr& isttetion ¢umdich the emergeme telephopne eetsork whitke ites conttat both a

t he spri.nkl er r S: nor.e ext ernal, det ect or | pins
hat - ar dRCETHREEDN % il B <% p SOLE: BAbE G e S eh pELf OB eBeftiuer,
firesbuzpgstionhput pin with which a passenger presses to report a fire
in aroom a fire alarmsignal output pin through which a fire alarm
signal is output in which the fire alarmsignal is generated by 15

one or rofle fAcerdlet ecttilbanathaynapest ghtherpatsent ibvamioh,hiererie alss provided an
detectors nd an i conln fire ext j shin, n nput. pin )
Chr ough iy 2R e eEORE Rater PUSeS S PG TRy s & faklie Bepwovtion
the fi refaﬁpiﬁésnmab&tymeﬁtlﬂgwdhmg%yg&a%é&aﬂgingfter the fire has been
recogni zed by the fire alarmsignal that has been output through the

out piit pin; atiy A MBHERFRalsieireion hafidetesbwhefea of net adfre ceutsivre fire
detection si '&ﬂo&egpramrmﬁeraﬁg?@s EBE%I-&% EQbe Hmbl exRRial @étéic%r
and the fire buzzer signal presse >? e pa enger anrg conpri ses:
fire al srgmlupins thahate t@lnmcm;l tolme g gugre eneeab fletedtersf res;@caﬁelyswﬁm blazer

di spl a a t he

exct | ng e i ELAER o e B 3P 1B venb e o p PO ik siPmisng ot

the fir @in togubR Wi @ﬁ@dlgﬁ'rrbﬁgnah&tompﬂéﬁ séidhl tyie ﬁtelmarﬁﬁ*ﬁg[)al fsl deferated by

exti_ngui shin m further, co an energe tel e e network
e R ohore B SEle et DI P MEHER o e GHE PR el EloEn e HETHBEN
wor kst @irg @Rfid@ishitlel sigfal anpR8pHEMERiph IAEh WASARNERE fitd £8inBhiSlNBg Qibhal is

and an engi ne room and a _ senior managenent agency even at the fire

emer gend§Pu in which Gir. firgerdaguishingcans gﬁ gsnerated alterdbe Bredias bpen werogmined byf

t he one 4 58 SmexhsI A haSB6la%k I at.fre generated by

t he onetor m)rae ez%ler nal mggt e?t g)[‘t S|(gjr%g tléeoda tg{hé%%(ﬁal of the fire

buzzer input ZFtontgl ea:@Rﬂ@peqcaweejthwmMsmmﬁ'mﬂetcdmenfsngnelsa[im thesingreall

(B) 5iN h th n

ot EPnariin Bk ikl orRe o T R bOR! Sl nBRel S G pleier g
comprises: a fire alarm unit that alarms the occurrence of the fire as sound a display that

displays the location of the fire; and a fire extinguishing signal input unit that requests for
extinguishing of the fire.

25 [17]  Preferably but not necessarily, the early fire extinguishing system further comprises
an emergency telephone network to manage the fire situation in which the emergency
telephone network works to contact all of a passenger room where the fire broke out, and an

engine room and a senior management agency even at the fire emergency situation.

30 [18]  Preferably but not necessarily, signals of the one or more extemnal detector signal pins
that are generated by the one or more external detector signals and a signal of the fire buzzer
input pin are OR-operated to thus output the fire alarm signal (B) in the case that the one or

more signals of the one or more external detector signal pins and the fire buzzer input pin are



input thereto. [19] Preferably but not necessarily, the fire alarm
signal is transmtted to a control panel or an engine roomthat is
positioned outside of a passenger car, in which the control panel
makes 5a fire bell ring in the passenggr car and controls a state of
t he passenger car, to thereby notify passengers that the fire alarm
rang in the passenger car. [20] Preferably but not necessarily, the
early fire t|nQU|sh|ng system conpri ses any one or both of an
energenc?‘%@f ¥nit with the correspondi ng passenger car and a vi deo
detection 10 unit, in which the control panel confirns if a fire
broke out in the passenger car to then generate the fire

ext i ngui A1 ng Pxstesaly betmot negessarilypghertie algmy signal inBanspiticdlda acpptyol panel or
nei g hboram&ﬁﬁﬂrrb&ﬁcﬁ lrs%eméhﬁ (ﬁ.ﬁt&&l@oﬁa éf sbﬁgéx%&t kPRnRh AR on@d1, qaﬁéi makes,

correspondi ng dete Pr ef buf not necessar

one ‘il vefitetell ringen Sheqrassshpgasr atdecosiyels nkstags ofi the passerigdechr) ta thméay notlfy
passenge r.inkl are activated at a tine
when th eﬁé%rs#h@tegmg%; %Jni‘ﬁak ?nﬁlglplfl%genrig%o "t he val ve and the nunber
of the valves IS controlled as necessary to control the flre

ext i ngui nge. 20 | Advant us Effe ts]
Ther ef or@O Spesadly i fgﬁnsiﬁw%r:él?e SaRY T e mgrsxstamcpwameéﬁ%ane
system a&%&mm emrgéﬂey Qilﬁﬁxﬁﬂ{vlth 'ﬁi%ﬂeﬂi&n@ih@‘ﬁhﬂ@ﬁge@ Bareafnﬁ %c\adefohﬁﬁecnon

prevents nmal function of the sprinkler and 25énables a fire

ear |3 extiity iy wdirhgthe [%%@rpq@?h enfigns I adiradgadke quedp e @ssqlgia@ cea tbltb@k
di agr am £aneent Ul %Jg‘%d#i%ﬁ g;?rl y fire extinguishing system

enpl oyi My a val ve unit according to an enbodi mnent of the
present invention. 30 7

[21]  Preferably but not necessarily, a neighboring sprinkler can share the fire detection

signal of the corresponding detector.

15
[22]  Preferably but not necessarily, only one valve that opens or closes the sprinkler is
provided in one passenger car, in which all the sprinklers are activated at a time when the
valve is opened, or a position of the valve and the number of the valves is controlled as
necessary to control the fire extinguishing spray range.

20

[ Advantageous Effects]
[23]  Therefore, a valve united sprinkler and an early fire extinguishing system according
to the present invention provides an effect that prevents malfunction of the sprinkler and

25  enables a fire to be early extinguished.

[ Description of Drawings]
(24]  FIG. 1 is a block diagram conceptually showing an early fire extinguishing system
employing a valve united sprinkler according to an embodiment of the present invention.
30
[25] FIG. 2 is a block diagram showing a signal distributor (and manipulation panel) that

is used in the present invention.



[26] FIG 3 is a block diagram showi ng a control panel according to

t he i nvention. [27] FIG 4 is a flowhart view show ng
operations of an early fire extinguishing system5 in accordance with
the present invention. [28] FIGS. 5A,_5B and 5C are diagrans show ng
exanpl es of a sprinkler controller (SC?C) that is used in the present
invention. 10 [29]FIGS. 6 and 7 are diagrans show ng an early fire
extingui shing system enpl oying a valve united sprinkler according to
anot her enbodi nent of the present invention. [30] FIG 8 is a di agram

Spri nk Aok or i3 i RBLEE ISR SOk PABLEBaHE el B HE MRS |

t he present |nvent| on. [31] FIG 9 is a diagram show ng a control

panel ent 1.nvention. 3 Fl 10 i.s a,di agram
vt ng 1471 ay B “Gp 0T e IRk btiond St g g v me o
i nvemt i Qﬂacdoaﬁ\hcﬁﬁ&hejpleseﬂtzn@ﬁqmw are di agrans show ng exanpl es of
spraying water in an early fire extinguishing systemin accordance
with the present invention. [Best Mde] 25[34] The above and/or other
obj ects d/ n j 1

appar ently CRSt ot Suts Gesn e SRR od QERl o Yk P SEACRICO)
spri nkl éhatam@eém@apreyen‘tmwenteom ngui shing system according to the
present invention will be described in detail with reference to the
acconpanyi ng drawings. FIG 1 shows a configuration of a system
accandi 29Tt o FIGS. praad dnire Hlagmﬂisishminglaﬁteaﬂ)‘sﬁreﬂemgﬁﬂs}ghlg afstednefplofing a

val ve un| ed sgcgs Inglgr g;v%% rdi n?q o the resent

i nvent i df Veéﬂﬁ’d Rt grtPB{!Ht ?‘e H e %h?ﬁft"%'ﬁ IYEHIOM . The
val ve united sprinkler includes a sprinkler head (SCH 12, a
sprinkler valve (SCV) 13, and a sprinkler controller (SCC) 14. The
spri nkl é30lval KAS- &ripp Siaeramm skqveeg ampily 1l axiingitighing eystem using a valve united

sprinkler for use in public transportation facilities, according to the present invention.

15
[31]  FIG. 9is a diagram showing a contro} panel according to the present invention.
[32]  FIG. 10 is a diagram showing a layout of sprinklers and detectors according to the
invention.

20

[33] FIGS. 11, 12 and 13 are diagrams showing examples of spraying water in an early

fire extinguishing system in accordance with the present invention.

[Best Mode]

25 [34] The above and/or other objects and/or advantages of the present invention will
become more apparent by the following description. Hereinbelow, a valve united sprinkler
and an early fire extinguishing system according to the present invention will be described in
detail with reference to the accompanying drawings. FIG. 1 shows a configuration of a system
according to the present invention, that is, a configuration of a valve united sprinkler (VSC),

30 11 according to the present invention, and a signal distributor (and manipulation panel). The
valve united sprinkler includes a sprinkler head (SCH) 12, a sprinkler valve (SCV) 13, and a
sprinkler confroller (SCC) 14. The sprinkler valve employs an electronic valve and the



8 sprinkler head is an open type. Thus, when the valve is opened by a
control circuit, water can be imedi ately sprayed. [35] The
sprinkler controller 14 receives signals fromone or nore indoor fire
detectors 15. 5In the case that the fkge detection signal is input to
the sprinkler controller (SCC) 14 fro | east one fire detector 15,
the sprinkler controller (SCC) 14 uses the fire detection signal as a
sprinkler operating signal and notifies an external signal )
di st ri buiperklenhrad ibe prEndYico Ay mbey theyaivg dg opgngd pra ﬁﬁ'gmééﬁﬁ%l SR cay
by the fiju; . In the case that the fire detection signal
IS |npuﬁif§m#ﬁ£ﬁﬁ$8f di stributor (and mani pul ati on panel) 15, a gas
circuit breaker that bl ocks 10 gas is nmade to i medi ately operate. I n

additio e..Si di stri ni uatlon

Fransm 125% neTs fersit RETBR L Grar e PigTER B Bl AP RE B O drterondd
an i mt ﬁrmahe 68 tH0 h&epf&ﬁelete(;ﬁcm):i‘igrm 1sﬁmﬁﬁ2b Pl :qinlnmlr paneller (FSIG:C) 14 from at
i nt erp one a one server gal n t er na contr.o ane

Toni ¢ br 9ot pRg: egletegton 1 oy the Spripk fﬁ@@ﬁ#@@f&ﬁ@ osgs fie e detption,premaless,

apart ”e'}?nﬁl%% ¥atinB b NS d MOHEEOA 8R4l naP&BGbutod (Anaqﬁén 1aal’fonq9ane1)
site where the fire detection 15signal has been detected fire

det ect i O tBatgrfise hasbaen detepted by thetfise Befesion He Insthe erseahat disriire dpte@iméﬁgnal
and t he r g i

2ot . WAL S5 A ot HEpOGEG RS Pl uRb s Hedbiy
t he 1@l argas 3 grdk to nmmetiated:jqepémtel in additiore thesigoglcdistribdtor I(dndhmampulaﬂmm

et 1 noui TSRS oEAPBs (S Bre Aot FPL o 0t AT RP RO OTEL AT & el
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14. TBhersignehkasdisen duteeied. ddwtfire |dp@¢txc(nsnmal rqranswittedds bathdhe ﬂ?étpmﬁlrwfsz
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the fir t1'ngui shing sign ornms an era n of the
received signals, to then nake the sprlnkler val ve (SCV) 13 activated

the spr 1 er e yorio Aot plsdtal Tk ey edfe b v S st LR

occur r edf @k hdsiocduresd. tlhdlor sh6 Hadthedk siathitathe fifOlus @ccoliTe@Phéyi $hg presses a
operation is_perforned only t a_room %Wf a fire has, actual

occfor edire ﬁeutgﬁehesyuis%@éfﬁ% S Bt AR DIHAAR IS PSEd fegvest! Haegs or a
whol e hQyisfe RiceSkede AR e%}dapéblr&fol bRl SRrthéfakedhal cntrol panel are provided, a fire

extinguishing signal that has been generated by pressing the fire extinguishing button

becomes valid. The fire extinguishing signal is also transmitted as an input signal of the
sprinkler controller (SCC) 14. Then, the sprinkler controller (SCC) 14 receives a signal from

25  the sprinkler sensor (SCS) as well as the fire detection signal and the fire extinguishing signal,
and performs an AND-operation of the received signals, to then make the sprinkler valve
(SCV) 13 activated to be open to thus start to spray a solvent to the fire place through the
sprinkler head (SCH) 12.

30 [37] Assuming that a fire has occurred only in a certain room of a certain house, a
spraying operation is performed only at a room where a fire has actually occurred, to thereby

prevent spraying from being performed at the whole house by such an action of the sprinklex



valve. [38] The sprinkler controller (SCC) 14 can control a nunber
of valves (SCV) 13. A nunber of the valves are connected with a
nunber of valve heads (SCH) 12, respectively. 5 Thus, if a nunber of
t he val ves are conbined with a nunber of valve heads (SCH 12,
respectively, a variety of extinguishi%g sol vents such as water
sources and gas can be used in parallel. [39] The valve united
sprinkler used in the present invention nay be used for various 10
ki nds ofval#t i ngui shi ng equi pment such as drenchers, water spray
extingui shers, and carbon di oxi de or hal ogen powder spray

extingui shers. An extinguishing solvent is determ ned by the

ext i ngui[38li ngTlex sprprkbant confFbléer YBICION Klldecanvadnires aanahtteh @f sptvien KEEY) 13. A
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si gnal s TPRpitvely 8 RHeiE of primeyishing soly entneirh 9e water saitress and savendg used in
Further natiig kind of detectors to be used may be diverse. In FIG 1,
an eighth pinis a test pin. The test pin is used for testing whether
or not the detectors function well. A test button of a signal 20
distrib r (and i i 1) i S! i_npu test .

si gnal ilﬂ%ﬁﬂo t he ‘é@l’ﬁ‘%ﬁ%@gﬁp? Eeginl)nl 'lthgipg Sc%nlﬁ ??nttrrl(éa g et’eﬁg?edoﬁ)r o] et
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are actiyated |, 4 FIG 2 is, a block di.agram show a. signal
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i nvent i eRtingaRdingh@epricne Mhdl spEhiEler eflvesi £10ahs sRRkIE @bnttdIRrsSthetN@t used in
di stributor (and mani pul ati on_panel) and an interphone. In the case

that seWsr Besenhinyertien aregpsed figp dhe ghovegdpigrled gxtingpishingouinaret, vesasdn
i ncom ngessha@levE] PMEFGRy RGI Nkl er by operations of detectors and
indicates 1f a fire detec¥ion signal is detected froma certain
plade. If the fire detection signal is input to the signal

distrib r( | pUl at.i : |8 3@ C d, .1
then sepitls diaI SRR ABRTEd so B BB B Ml o Br ORI K e
pr event mnabearftiey inguicsi gmalsaipputtfromn thedthaidatestbisahdyose Ripustedras naatkd aFurther,

signal t.0.an i rnal  control nel suc n_interphane, to thus
o i U5 R DRI (o R ma B SR TR T, bl ittt RIS & st Py The tes
panel s Bavi usdd fdrassting erhetiite ofhaf e He@oRks MR EILNAitérd bi@sSer 4 FpRal
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checked whether or not a fire has occurred at e corfespondi ouse
t hr ough eampwedetpesetiyatedvellsuch as the interphone 5 or a nonitor.

Then, if the fire has occurred at the correspondi ng house, the fire
extinguishing button is clicked to thus generate a fire extinguishing
si gnal . [41} t HIS. 2 ésebloak fagmanshuining o Kighal ésttithadr (e nahipelatias panel) that
occurred i ndoor,can also click the fire extjnguishing button to thu
Gonds o B B, PP TG S si™s AECOFHIADIS) SIS REveas et Hlfh

the fir gis@¥hutod gidshiighlsddNhelh a8d REeRerpitRb! Infhd8asa M4t 9RRraP ki fiflers are
out door or indoor, the signal distributor (and manipul ati on 10 panel)

t ransmi Bged; the signpledigtyibptey fAcsiNEhE! Bicgag sigabiom each spinglea by foperations of
spri nkl §LeGHAth8 ik flates if a fire detection signal is detected from a certain place. If the fire
detection signal is input fo the signal distributor (and manipulation panel), a gas valve is

30 closed, to then send a signal to an external control panel such as a disaster preventive center

and an apartment administration center, and a signal to an intemnal control panel such as an

interphone, to thus make an alarm signal ring. If the external and internal control panels have



[42] FIG 3 is a block diagram showi ng a control panel that is

| ocated in the disaster preventive center and the apartnment

adm ni stration center, according to the invention. If a fire detector
provided in each house is activated tqggenerate a fire detection
signal, a house lanmp 15 on a display in the control panel is lit, to
t hereby nmake a person confirm at which house the fire detection
signal is generated. As result, ..the house wher.e the fiye .detect.io
i gnal  HEe R i s CERCBRMIRISR B SOt oP P RY daghe (s
house | agfpvdntite R¥ntéhgnds ingnphrthetradifis@itpadenttr. SThenb tHeOforfeapthding house
mani pul ati on §$nel) of each house. Sinultapeousl|y, the control pane
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house | agm h590&9n§@£t%é c&r&@p&ﬁfﬂg@%ﬁ%ﬁf&@h hRUREreedd i SRnGR e ihtEtphone

whet her or not a fire has occurred at the correspondi ng house through
t he rPoniargrmonitornBhepnifithpefiteyhas acdurraddt the comespording house,fthe Bre extinguishing
extingui,shin i I V. i an P | Sk SS

per  of meitoR 15, Y o 4 BRBhe i B RE MaR, 15 o0 RERT dlefon who
t he sanmeomfimethatihe tthe s atuirdieindo@asi also pliek thetfiry extirgnishing dudon fethus
apartnment admnistration.center. If the fire extjnguishing button.is
1T ckod BRI Do GRiTA TRIGL AR D Shije cseeihal i (g R et A )
be aut orfk bed inputGdnt koS fl&ke dufiRoPHEEBSAR! ik BRfall didiEbtGRERS manibdRlion
The control Eanel may have an energency call function for an

eneri§enaipnel ransjis phefigestinguishing pignal 5andnpus signy fenthe arrimkles gentrodier.
panel binds and nanages a nunber of houses in 30 one prem se, and a
hi gher-1evel control panel than the upper-|evel control panel binds
and manddeks aFlunber a dlockhdiagippeshowinged comroll mehel ghatels Jodatedainntheryiivastef
premses. A fire statign i onnect e Lth the higher-Level nt
Panel  sdraienlls frath i R abfofR AEGIR B S ac b T R B BR G e
regi on. dateni grovided,in teheh Kduse@issichtdtahtocgenediespfimydeteci@r signal, hiaige lap

which a fire has, occurred. Fyrther, a correspondi ng house | IS

el St o HSHE i G SPEFOL PRt dh i o HEEHY GFAE PR CHEF Fpfich howse the
adm ni stAraldeRBLGLALERI is kéhetdiaT QRYa FBKE thé hHRE SHHRlthe Firé ABRUTCALER] Aas
si gnal between the house and the di saster preventive center and the

apar t mereen gprerited sam heommeediatdy confirmed feoughhthedwesedama dig by thmueral diom
O ot 50 A E0by (L TSR 01 0l SBI, B
Pr event ipaeelrgeherfitgs an alarm signal. Then, a person depresses the corresponding house lamp to
20  seclect the corresponding house, to then confirm whether or not a fire has occurred at the
corresponding house through the monitor or the emergency call and to then await a fire
extinguishing signal. Moreover, a fire extinguishing process is performed in an external fire

station or other integration center, in the same manner as those of the disaster preventive

center and the apartment administration center. If the fire extinguishing button is clicked for a

25 predetermined time or longer, it may be designed to be automatically clicked after the

predetermined time lapses.

[43]  The control panel may have an emergency call function for an emergency call with a
desired house. Here, an upper-level control panel binds and manages a number of houses in
30 one premise, and a higher-level control panel than the upper-level control panel binds and
manages a number of the upper-level control panels in a number of premises. A fire station is

connected with the higher-level control panel so as to be connected with all houses in a



Integration Center Fire Station The nunber of Accommopdat ed Houses one
house (50 houses x n) control panels (2,500 houses x n) control

panel s (120,000 houses x n) control panels Select (Split) one house
(x n) five disaster preventive centers11

corresponding region. Accordingly, the fire station can display a certain house at which a fire
has occurred. Further, a corresponding house lamp is selected in the disaster preventive center
and the apartment administration center, to thereby make it possible to communicate a signal
between the house and the disaster preventive center and the apartment administration center,

5  and/or to make an audio phone call or a video phone call.

[44]  The configuration of the control panel is illustrated in the following Table 1.

[45] Tablel

Disaster
House Preventive Integration Center Fire Station
Centar
The number of
one house | {50 houses x n} | (2,500 houses x n} | (120,000 houses x n)
Accommodated
control panels control panels control panels
Houses
five disaster
Select (Split} one house (x n) preventive centers 20 centers (x n}
v m\
Screen (Split) 1(xn) 5 (x m} 20 (xn)
Main Screen 1(xn) 2 (xn)
emergency emergency five emergency twenty emergency
Emergency Calls
phone phone phones phones

10

[46] FIG. 4 is a flowchart view showing operations of an early fire extingnishing system
in accordance with the present invention. In FIG. 4, in the case that a fire has been detected by
a certain detector in a house, a fire alarm signal is generated in the house, and the fire alarm
15  signal is generated in an external control panel. Thus, if the fire alarm signal is input to the

house or the external control panel, a sprinkler valve can be opened.

[47]  FIGS. 5A, 5B and 5C are diagrams showing examples of a sprinkler controller (SCC)
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Screen
phone

10

15

20

25

30

1 (x n) 2 (x n) Emergency Calls energency phone energency

12

that is used in the present invention, in which wiring diagrams of the sprinkler controiler
{SCC) are combined to configure the sprinkler controllers (SCC) that are applied for various
kinds of environments. As shown in FIG. 1, first through fourth pins are connected to the
external detectors. In FIG. 1, a fifth pin is a pin through which an output signal is externally
output, a sixth pin is a pin through which a signal is received when an external fire
extinguishing button is clicked and a seventh pin is a pin through which a signal is input by a

fire detection sensor of the sprinkler controller.

[48] FIG. 5A shows an unmanned system. In the case of the FIG. 5A unmanned system,
the fire extinguishing button is not clicked by a person. Accordingly, the fifth and sixth pins
are connected with each other or are left unused. Then, the first through fourth pins are
connected to the fire detection signals that are input from sprinkler sensors that can detect
whether or not a fire occurs. Accordingly, if the fire detection signals are input from the
sprinkler sensors, the corresponding input signals are input through the entire first through
fourth pins and the seventh pin. Here, a corresponding input signal may be input through the
sixth pin. In this case, once a sprinkler according to the present invention is provided at a

place where no detector is provided, the sprinkler can be activated.

[49] FIG. 5B also shows an unmanned system. In the case of the FIG. 5B unmanned
system, the first through fourth pins are connected to corresponding detectors, respectively, in
a region where the detectors are provided. Here, if any one detector is activated, water can be
sprayed. Otherwise, water can be sprayed if a signal is input through a seventh pin by a
sprinkler sensor (SCS). Since the unmanned system is assumed in FIG. 5B, fifth and sixth

pins are interconnected.

[50] FIG. 5C shows a remotely manned system having no person on site. Here, first
through fourth pins are connected to sprinkler sensors or detectors. If any fire detection
signals are input from the sprinkler sensors or detectors, an external remote control center
receives the fire detection signals, checks whether or not a fire has occurred through a monitor
and so on, generates a fire extinguishing signal, and controls a corresponding sprinkler to be
activated. As described above, the sprinkler according to the present invention receives the

fire detection signals detected from not only its own sprinkler sensor but also from the



five energency phones twenty energency phones 10 [46] FIG 4 is a
fl owchart view show ng operations of an early fire extinguishing
systemin accordance with the present invention. In FIG 4, in the
case that a fire has been detected by certain detector in a house,
a fire alarmsignal is generated in tﬂg house, and the fire al arm
15signal is generated in an external control panel. Thus, if the fire
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through fourth pins are connected to the external detectors. In FIG
1, a fifth pinis a pin through which an output signal is externally
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unmnne%ccuned like places such as common areas or dangerous facilities, it is confirmed whether or
not a fire has occurred through a monitor in a main control room or sub-control room. Then, a

fire extinguishing button is manipulated to thereby make the sprinkler remotely activated to
extinguish the fire. In addition, since it is very easy to use the present invention sprinkler as

20  an unattended operating sprinkler as needed, the present invention sprinkler has an advantage

that is can be used as multiple uses in a separate isolated area such as warehouses, workshops,

and factories.

[52] FIG. 6 is a diagram showing an early fire extinguishing system employing a valve
25  united sprinkler according to another embodiment of the present invention. Here, FIG. 6

shows an entire system including a valve united sprinkler, a signal distributor (and

manipulation panel) and a control panel. A head shown in FIG. 6 employs a type where a

sensor is attached to a valve. In FIG. 6, a sprinkler valve (SCV), a sprinkler head {SCH) and a

sprinkler sensor (SCS) are integrally attached to the sprinkler itself. According to a particular
30  specification, the sprinkler sensor (SCS) may not be used.

[53] FIG. 6 shows the in-house system configuration and the control panel that are
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illustrated in a single drawing. One or nore val ves may be provided
in a house. It is natural that one or nore houses may be included in
the entire systemof FIG 6. [54] FIG 6, first through fourth pins
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to four for convenience in the present invention. In PIG 6, a fifth
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di r ect | y6@ent Fadire cfound atrheme and ks fizgentnguishingdwiton "Baig dabrssssd, 4 fire
f i
the cas %xﬁﬁ%s}ltﬁnggs‘t%n%l is lﬂlﬁ es S@séxﬂt?ﬁ tq(?ﬁaq{%tt nﬂlagr del¥sedto dg%x_ﬁéte.

25exti nguil s g ton I's e spri n I's actlvat
[ 57]'5The eighth pinis a test p|n for testlng mhether or not

oper at i of t A ker a,t,lv d I L. a test S|gn IS

i nput tﬁ?@ugh tﬂiee ?%Stﬁllpl n, I Tite g‘prl nid 1g?te a} ee‘Et%r&Sn%P RST I a%tb‘tated

all of mhmediatmr tooemablied esll bétseer theatonabl ctateR Ghodrlss corebpoiditigSivusg The
with the exter

buttons, an e 30.ener.genc hone comrunj cati n

cont rol °@ éF“ Sb%friéfFétaflg 8"“%#3%?’ ethergrngtg f1 ?E?nha foggurted dhropgh 6 Bg’éé
15 [ 58] video@R6ied chmhuticatidpevitinthl QS EspshdiR@houdk b tHePil Make @Mdrson depress
nanl ulatlon panel ), when any one of the detectors is acti vat ed,

"L et gBEG lqttétﬁé l‘r"éton. Fem%thér"&erlamb ten sgnah ispiransmitigiee dhe higher fevel
det ect ol idt HRELS \%911 %%tqer&nt}aﬁce%@% EEGssibl: @qﬂéﬂe' ;fgm@ ctaftétwe& the

can be rung. Here, can be rtng only in the control room
but can chdrad seetit trsltthd figspstativa andhbetiveén thmyrrwponda@ héise andy thierfire tsgtion.

seni or [ ol ter. |ln.ad

valve oF bt e ke RnBR bR I R dkm ok ButSione bt arfre Buiisning
t hus nmakmcessdoperfogmegds that is supplied to the correspondi ng house
blocked [59] The fire detection signal is directly transmtted to

t he?Pn- house i nterphone and so on, 10and makes the house lanp it in

t he apargarentinGaaticR)|if £ aEST in th@ccﬁﬁ'l@i Edredd or iRk staBorfl@dR&tdsAhe lamp "L
when the lamp "L" is activated, a house in which the fire has occurred is immediately
displayed, an emergency call is automatically communicated with the corresponding house,
and the "F" button can be pressed immediately, fo thus make the sixth pin signal transmitted.

30 In addition, if an output signal is output through the fifth pin in even a house, the bell "B" is
lit. In addition, the test signal of the eighth pin is transmitted together in order to notify a

person of a testing period. The test signal is transmiited to all of the house, the control center



signal can nmake the display lanps |it in the fire station. [60] If
a fireis found at hone and thus a fire extinguishing button "F" is
depressed, a fire extinguishing signal is input through the sixth pin
to make the sprinlder activated to opgrate. 15 [61] In the case that
a lamp "L" is activated, the energency phone is activated i mredi ately
to enable a call between the control center and the corresponding
house. Th ontrol center or fire station can grasp whether or not a
fire has GFPBRR-t hr ough a call (or a video phone) communi cating

wi th the correspondi ng house, to thereby nmake a person depress 20 an
"F'-lettered button. Since the "L" lanp turn-on signal is transmtted
to the hiédher In addifior; gntapbiifreseing dpusgsnigangdisie velie blosks water Gemt gaing fora
i S possi : . e :

firo ot sty et phHtE: B DRORE (6P RELIRE RV B0 Moo Sise Mol e
st at ifon. vahRur tshierap anfi-fideging im@lee x tfire guiirgnishipgluigmabparl’ b¢ alwaiys dpeclystedhe

at any an l.ace, fiye extingui.shing process . erfarmed. 25 6

I n addi tYag‘fFP ﬁ’fus’awga? g.%eh ﬁ?‘l elxﬁggud%nmgr glgﬁ)%leﬁt '@Pmofo eva?’?’eglgté?i ??Li‘ 6l
depr essegtinfsisHed Thniddiatéh) €Thel t8&t dig@haP canlbe hddivated iy ahP of th HHAES &hd Ebntrol
which the fire has occurred is imediately di spl ayed, an energency
cal | is “nteoart e 8re st®muni cated with the corresponding house, and
the "F' button can be pressed i mediately, to thus make the sixth pin
signal transmtted. 30 In addition, if an output signal is output

t hr olfgh [OAk f Evernafidrm house whiereaa fitsibas, oachiedois| fartioBlarlysselected in he control
additio t i f ] jnLs.transmtted.t her
" or dercepls” wnefiE ird SRA0h g Uil Biolsh 3y OFTApUL it G B gne
t r ansm tlbwer-leeelabhtradfcenttreortouse, the control center 16 and fire
station. [63]1n addition, an anti-freezing house internedi ate val ve
bl ocks water fromgoing to a sprinkler in order to prepare for

anti - frgeg) NngA oo “M’ dfiFeGaetd a hliteRZh4AGhQES 8 chrdéi il iab @ 16ca¥ #lode at
isin an anti-freezing node, a fire extinquishing é%gnal can be

al wayps e @1@%515??2 ignpt fransiqrgisto apyaperiene] senta] eshisrnlg Atagsweyds, if the
si gnal  igutbRPME i$ Gepr&iBed! MV RierchiiBodd i @h&RRd Bfo Belb&YHoaB&which the alarm
i mredi ately. The teéest signal can be activated in any of the house,

t he contsigsial et drangfpred toethe jupperdevel icomtrol entpicaich\as mnaftegration henigre For
where a ethﬁl e,h?f tHECEE rtﬁﬁi Hotsddrd 't&wdaﬁrlséec%e%lh%& %ﬂh&i tt)p%v&]oﬁtz{ %lre has
center or the'fire station, a fire extinguishing process IS

cont i nuawsknedytestitg inspettion, dndevelifivationlof el hotssstand thecie tertingmishingus®y: be

20  processed in the apartment complex.

[66] FIG. 7 shows another embodiment of FIG. 3. FIG. 7 is a diagram showing an early
fire extinguishing system employing a valve united sprinkler according to another
embodiment of the present invention.
25
[67] FIG. 8 is a diagram showing an early fire extinguishing system using a valve united
sprinkler for use in public transportation facilities, according to the present invention. A valve
united sprinkler (VSC) for a passenger room and a control panel in an engine room are
illustrated in detain in FIG. 8. The valve united sprinkler includes a sprinkler head (SCH), a
30  sprinkler valve (SCV), and a sprinkler controller (SCC). The sprinkler valve (SCV) is an
electronic valve and the sprinkler head (SCH) is an open type. Thus, if the sprinkler valve

(SCV) is opened by a control circuit of the sprinkler controller (SCC), a solvent such as gas



[65] A button "M of FIG 6 is a button that changes a current node
into a local node at 15 which an alarmsignal is not transferred to
an upper-1level control center. In other words, if the button "M is
depressed, the current node is changed_into the |ocal nbde at which
the alarmsignal is not transferred to’t he upper -1l evel control center
such as an integration center. For exanple, in the case that houses
are tested, inspected, and verified or even if a fire has occurred,

t est i ng,canhs peeediaisly eryederi fi cati on of the houses and the fire
extingui shing may be 20 processed in the apartnent conplex. [66]
FIG 7 shows another enbodinent of FIG 3. FIG 7 is a diagram

showi ng [&8] eaThe sprinkdereconirolipni (SBICH gecevet ansigmd [senti figmae Yied detedion thatlis

sprinkl er cording.fo another enbodi pent. of the present inventiqn.
35" [ riosfe Ryfe Shide ol P s Rt Mol 1y cove BHERe desrh g are
syst @m usdeid o lod€ ot fioke HreSddtdcidid, Gire BRFMYEE) dr nddbd fing in corresponding
transportation facilities, according to the present invention. A

val ve uiiasssnees ppomk prdl theartrolmgpeldn ga 5oy enginoreoanid netifieshthab figyhes
in an engi g LI F i j1F o

uni £ o SoeEAARTbANR fe MREOA By RorEhiufhe PephiRr domd MmifinkGuty,
val ve ( larmar(@) ds spde o disg e dhet eomitob pareSGCIhe igmesooinn ke p 1amgg e the

Lype, ToBeorBnRikRGtel Boiis e b il RS A5 wy it B 801

ci raoi t foé hashecaped. nkl er controller (SCC), a solvent such as gas 17
can be imedi ately sprayed. [68] The sprinkler controller (SCC
receives a signal sent froma fire detector that is |located in the

i nside gé9ja VERINhE keoisd!fddma St Ray bacohilrhell RS 6r hdtah dihPifat8GhhRfed
signals are 5 received fromone or nore fire detectors, fire alarns
(B) ar e UYRESMSHFEREY PhonSo it edpotedsheek playbich gassenasormomaadire has eenmed|
panel iF aa) : i b iof : i

ot oct e By e oF g Ro! @9 AraRie b pike Hadbrib eRe1SE VY58 e e
Si mibt asleotigiq valye ppaned so thatn foBjeni eanfpedprayel ientngushtthefitont r ol panel
of the engine room and a lanp in the correspondi ng passenger roomis
made to be turned on so as to see at which passenger rooma 10fire
has occ(if0]ed.In {d&@®jon| rit thiag BN gonfenied onhethdr srandi a e danfdceired wéing har
or not an actual If]i e. has occurred usi ng an e rgen@/ hone, ipg ordxr
to checKMATEHH ANl FEYICEnTe A7 r FTFESRCY | PuZfa2s Stelupt dBE eMTERSNCY, PhPRG

ext i NguisgitiligndeWainerh ok ad & cIASHA %61 CeléIsiBRIEC T MLinS st o) Mrder
(S bei ng the 15el ectronic val ve opened so that a solvent can be

spr &Yed ' FWKPT HeguPesenase roqm-eTheny 2y firg, extinguishing, byttonn@y) ip elepressed to
confir : | F : i Ng: I

Govi co STUMMBRIAL SR G B EhirE SDARIAE T USSR b IRES 06 G e
sur vei | samdtancoasiyropenadc Ptheswige, onbysesprivklec that istcehweeted itoa fifQiETadforihaving

passenggr, .L.Oo ﬂr@m‘é{;?%ﬁ%@}e@? nonitor the passenger room Then, the

fire extanU|g%ing 0 is depressed to extinguish the fire.
Here, the entire sprinklers in the correspondi ng passenger room can

e oY SPEE i B RSyl B R bl ., b
act i vat @ek limited thereto. First and second pins are connected to a fire detector or fire detection
sensor in a passenger room of a vehicle, to monitor whether or not a fire has occurred in the

passenger room. In addition, a third pin is connected to a fire buzzer. Accordingly, even if a

fire has not been detected by a fire detector, a passenger can find the fire before the fire

30  detector, to then depress the fire buzzer, In the engine room, it may be confirmed whether or

not a fire has occurred using an emergency call device or a closed circuit television (CCTV).

A fourth pin is a reserve pin that can be connected to a separate fire detector or buzzer.



25[71]Six pins are illustrated as input/output (1/0O pins for a fire
detector in FIG 8, but is not limted thereto. First and second pins
are connected to a fire detector or fire detection sensor in a
passenger room of a vehicle, to nonit whet her or not a fire has
occurred in the passenger room In addition, a third pin is connected
to a fire buzzer. Accordingly, even if a fire has not been detected
by a fire detector, a passenger can find the fire before the fire 30
detector, to then depress the fire buzzer. In the engine room it may
be confipmapd wheldiem, &e ﬁ?&tﬂu%u%H folirth Bfs QECAINH &FedUS 2R @)l@éht@ i §) GG fire
call device or a closed circuit television (CCTV). Afourth pinis a
reserve (stectipmsignal dningat fron aex eepfithe firesietnstons the fire deteptior sansor, o the fire

connect &t SRl QRinc kO bishlerd B2 2anlih LRy Bifhing g e

fr om5anyengme whnt fe oﬁipue viket efififorpin tofiethé ispenidet eittei fifih gemsmtput cmgntahes

fire buz aflr in the e ne .room ring.. A .
si gnal {ﬁ tpﬁrﬁwgs %ﬁﬂ PR §i§%n H‘ghés tfﬁngﬂﬁﬁeieg%&o‘?ﬂoﬁ?r &Hﬂ‘blﬁ?r e
fifth pldmneipoh&mgswssdmlgble&ooﬂ hehds, fif fonl Bf @ Bifth pindBighal Ss detected the
OR-operated with a fifth pin S|gnal that is transmtted from anot

spri nkl dPRioperatign regplt @§%ﬁ%rm@n@a§m@trpw *Thus, if one of t he
fifth pin signals is detected, the OR-operation result is sent to the
engi ne room control panel. 10[73]The sixth pin is connected to the
firelextli7abui $he sigthiim tsmm(mc}edtth ﬂte fire putinguishihgbubes @9 that ac[ned;en deppesses

extingui;sh a {4 é}ﬁ].F%Iursl?E ﬁ?@?ﬁ‘te? 9.GR0L ﬂﬂ}glgd Feiteh een e I‘l %1% f énrgenel room.

t he engi'nhe room ite |ngU|s g Hutt on (F

corres po'mi:snga ﬁaessmngmsmnpmmomﬂmpa easesgonding lbarsﬁangeﬁrbmguu c:ladprersgad a fire
button cI' i S.i.nput taq the e 5|xth pi n.

51 74] o e e g B hdnr o SR AR B on 1 s

depressed in the engi ne roomwhile either the flre detector or the
fire buzzer is depressed, the sprinkler valve (SCV) is activated to

ext i¥guiléh t nEn lfléhe vesedhatdhe Bpnextigppahing .bﬁmﬁ is\Jegressed 18ithe pngirenroamy
the OR- qpglcaliinep teatiideaeetd: N 1B Qf@b&zwgv&epye!seedt b %}'ﬂ%ﬁl%r Lhee 'eg@V) is

fourth pins are AND-operated in an D gate to then be I nput to
spri nkl eetivaigd, & (EBBWLish2 e {“lrﬁ5]T0| do Faocathfs signgl inpub vyt fhed sikthapinf mdr the

sprinkl o oﬁérgtlcﬂ‘{ O g Eigrg s apr\f}E g{%%gt hBR5R £ ?Etg Faeldrd END-?%eézhtqed in

ext i ngui shi vent is s ored PR assenger

When |tamynﬂ@@m®UQﬂmnhahmmtmnhemeRRDQQUEﬁmﬁnln a passenger room the
bell_rings in the engine room Here, it is grasped at which passenger
r oorft he bel | rings and from whi ch passenger vehicle the fire 25

det ecti gmsisi gRAIGL 8, it {saRaiddtRa foulrGpiRaers RS r@ﬁa%camr‘eeé}eﬁe&@erngeﬁméﬁ and
ext i ngui shi ng process.  The, engi ne roomQ0 an assen%yb roons

t hr ough 30015 CEtIRGATRING $9lyentss sgparatplyesfored g eagh ipgssan&fr K9 Wo\kﬂﬁw‘éet%?ted
control gpanehretatockrddonalt ﬁéisén@e%oﬁln%%lf R0 ACHO ALY rdoth. ERe, it is

present invention. The control panel Ts numbered. Accordingly, It can
be grasped at which passenger room the bell rings and from which passenger vehicle the fire

25  detection signal is transmitted, to then perform a necessary fire extinguishing process. The

engine room Q and the passenger rooms 1 through 9 are shown in FIG. 8.

{76] FIG. 9 is a diagram showing a control panel that is located in an engine room
according to the present invention. The control panel is numbered. Accordingly, it can be
30  confirmed from which passenger room a fire detection signal has been generated. As a result,
it can be immediately confirmed from which passenger room a fire detection signal is

generated by the fire detection signal that is transmitted from each vehicle, with signal lamps



30 confirmed from which passenger rooma fire detection signal has
been generated. As a result, it can be imediately confirmed from
whi ch passenger rooma fire detection signal is generated by the fire
detection signal that is transmtted flbom each vehicle, with signal
lanps 19 that are lit. Sinultaneously, if a fire alarmsignal is
generated, a correspondi ng passenger room nunber button is depressed
to confiymwhether or not a fire has occurred through an engergency
phone, dfat #¢ MgusEuiiangousy, dey fitsealargy signal|is gerprated, 4 Parresponsings passenger

(CCTV) th&h MR Bhifd RePlebddd th ot GRARG .rr}%t Q?ﬁé GRIG 0P YR 41
h h the fire

the fire has occurred, to then 5 extinguis I n addi tion,

i f no fiemergaRey myonss tnnig-ouse oalling deides; @x s dosedr ciccuprteldwisonniOeIY)t thate

or nore Sj . RS | or i, f lurality of,th

i e ot SrpaRiAls YL BehbohobE sARBHL o0t s Pyt o bobuf, 'S Then
ext i Aguiestingugshbuhd dive.mlty didition} dfratol daé | axtiakiisisg taktberisadegedssal for a
period of tine. Ln. the case of novi,ng.vehicles such ags buses, e
fire detpé%iemlﬁ?ﬁi}%% Ot GRe SPEY aWa_fiﬁ‘%HﬁraéS{tlér &t raopluba;% P¥ Bﬁaﬁre
conf i r MiefeB@rsSdrahs! Sreuzkts areldtivVRdy, @lcoire \tklndisMo @SS nfa9 beQhtbmalifaily
the case that any of the fire detectors has detected a fire has

occur r edliFkpdfigepicerizin paried phtime.dlpthe pagp &Ff moyingevrehictas stich #8 huses, the fire
vehi cl e, j i r r

hat  nansagctinay B2 colipicl LA GloBOT Bt 1End it ARlfid Pl P BF B
occuPr edekiclss s wireless fdtwerke kit fhagasesthatragy ditthoofire(defectors hisutetarhkla filee

spri nkl er ve (S open to extinguish t fire. 15 [77]1EIG .1
o 1" S SRR R e R G BtetalFn bR e (VAL i P
det ect orsgiagidodm rog thelziemsal tontdl pass ey ahandgdy thk erehitlee INWHBLHN &ho has
sprinklers.that, ape provided in one vehicle or passenger room In
Fe Mo SoRHHEL AT b fH G S APHRIS A B IS aA (Phio 1hof wake the
det ectogﬁﬁm&@&egs@u}Qggn_ad;orﬁqggdimh@h@ges. The fire buzzers may be
pl aced at required 20 positions that can be accessed by hand, in
ordéP to transnmit a fire alarmsignal and a fire detection signal to
the engi rogem ab Lid e LoD : Emm' | t

t he engi[m room g? tshe%éal tdgﬁgﬁb@gnﬂ%@uggﬂg@%ﬁ@%@ age%rgf(ht\@dgj’ fle
passengdetestetsiapt dirg bugzars in pwaspengsy vehitlei Ty wentier of sprinklves thatsse pgeided

vehi cl e, i i OW_ng._an..exanp of ravi

wat er i Hl é’ge[lgeglrcﬂyo fﬁa%%en%%tr?%‘guﬁﬁg%‘f g?/‘gtvéﬂ'\eiuﬁltg&éf‘,p& Hcee afufﬁﬁlt?cﬂgfhe
pr esent firmdeaitore maylbe lobeeditaeuriotd gidced the eirb OUz2ER thay Be BREddUIrequired
val is provided in a spripkler in order to make only a sprinkler
cor s pBPﬁ{I?P@ b§ %ﬂﬁe_raeccgsé?d;@( Bend 0 FdREringl 2P aémp%%%ﬁm g fire
vat er s getadtionGki@RE fcddhi QRginEIQYRY Af firdl & 84difidH aliRrdoh Gan LdmmBhidse wAth the
rapid fire-fighting operation is essential on'fire of main 30

bui | di nERERE UM BT B8, exiermel| eantiob el viliply anagepr b irtewnasr whige oite an
place chfigfeld Aitflviex i MOHSHpGARrent Lo thereby make all

sprinkl ers “spray the sol vent ITe extinguishing button. 20

25 [78] FIG. 11 is a diagram showing an example of spraying water in an early fire
extinguishing system in accordance with the present invention. In the above-described
embodiment, a sprinkler valve is provided in a sprinkler in order to make only a sprinkler
corresponding to a fire detector having detected a fire perform a water spraying operation.
However, referring to FIG. 11, since a rapid fire-fighting operation is essential on fire of main

30 buildings or vehicles, an electronic valve is provided at only one place close to a fire
extinguishing solvent, to thereby make all sprinklers spray the solvent if the fire extinguishing
button.



[79] FIG 12 is a diagram showi ng anot her exanple of spraying water
in an early fire extinguishing systemin accordance with the present
invention. Al the sprinklers performspraying sinultaneously in FIG
11. However, in FIG 12, a sprinkler \égl ve is provided in a 5
sprinkler and then a fire detector is®“hared between adjoi ning
sprinklers. Here, in the case that it is detected by a single fire
detector that a fire has occurred, a spraying range can expand so
that the adjacent sprinklers can performa spraying operation all at
atine. erwse L) i L.shi.n ~ ' i

that t hé%;j;r [ lr?‘[ﬁ'elrzs }S{% gﬁ%ﬂS%glﬁ%gﬁ%%%@giee%cﬁyﬁﬁh% qeke?\%tg W fix
act i vat esttinguishtinge systom lin atdordens mathi thg praegeinvébfion.| 80]thdkginkleds perfam

di agram showi ng _still anot X | e af rayi ng water .in.an earj.
e eaprgtesmhimeufL I 4T AP Raen G16h F i RS e e R o
| n FlsG spAnklspdridrilitred firealeweefor & sha@t O6Ren hdjoidiny sprifklers! Hére, ihfthe case that
facilities or buildings that need to adjust or expand a spraying

range. Ihisstetssted by radisls fies d§]%5’ﬁ°ﬁ khabp fivekaposcured, o SRIPYBE TANEE SameiPAnd so
val ves i:1d ; +foPm| : B
providega%§§#%¥%t?§%Pygbﬁg§%€eresé@gﬁgggﬁg%ﬂggﬁgﬁﬁ%”gh¥$F?gﬁ%evg?3g§r
ar e pr ovirdextinguishingrrystem|iy designed\se thetithagbsmklers ghag pieinok hdjaceniitoeeach other
acti vat |y, e i e as necessary. For exanpl e,

i f only%%%g E%?¢#%%9¥¢§%ﬁ%giggg %Qgggé %btivated, only the adjacent
sprimgkl ers are made to open. However, in the case that there is a

request anp nger,. who has.depressed a fire buzzer in a passenger
vent ot e, [B0he BRENBIOE piaker div e SUSEBEer Sminld srcotts e n an eaty fhe
As descrexhfghiagy Systehh ReeFeRe Wikl fltgréntiasedRaNMABES 118 Paslinkiet Ralves
respect to partlcularlé Preferred enbodi ments. However, the present

4

i nvent i GFe E9UpRkinjajbrince g ity oy Buildirasdhatmsedto adimt orexpandiowsange
for one we RAGhaNwQkd i hesphinkiet Yitvésart BRid¥atindo OndiR ¥ 8ydadnd W Riliary valves,

nmodi fications and variations, W thout departing off the spirit “of the
presiént in rwléelt Henmaipsvalteg sre prowided grearc thie\sprisidlerse raspectimely,prmlstha tauxiliary

i nventi j 0 £ L0t 1 9 Ser 1 PLL QoL r .

o dot 1 NAYef gL his¥Bed SR 1St By ASdtEhEhy S SERRKPLL Sl B P e

spirit abrredpending piane ad mecesstiyoFor dxhmgllesifionl pasfpfithectioideicttpts BOAgtivated,

d i bed ., th t ti b | i i .
firorf1 gD G OpeL iR Rhmal 8 ooty B FivES AT GPyant el AspRIeEiate:
conpri sipagsena WHAIRW dspessodk b dire Beadr InhabaskdhgeOVARL, @tk dnBirdsprinkRr valves

extingui shing solvent storage to sprinkle the solvent;
207 may bemade to open.

As described above, the present invention has been described with respect to
particularly preferred embodiments. However, the present invention is not limited to the
above embodiments, and it is possible for one who has an ordinary skill in the art to make
various modifications and variations, without departing off the spirit of the present invention.

25 Thus, the protective scope of the present invention is not defined within the detailed
description thereof but is defined by the claims to be described later and the technical spirit of

the present invention.

[Industrial Applicability]

30 As described above, the present invention can be applied in a fire-fighting system.



a sprinkler valve that is |ocated between the sol vent storage and the
sprinkler head to open up the sprinkler head, a sprinkler
sensor that is |located near the sprinkler head to detect whether or
not a fire 10 broke out; and a sprinkler controller that nakes the
sprinkler val ve operate, wherein the szﬁri nkl er controller conprises:
one or nore external detector signal pins that are connected to one
or nore external detectors, respectively; 15a fire al arm si gnal

out put pin through which a fire alann signal is output in which the
fire al argn.s| | is generated by one or nore fire detection signals
generate he one or nore detectors; an incomng fire
ext i ngui Sﬂﬁflzﬂﬁﬂi gnal input pin through which an incomng fire
extingui shing signal is input in which the fire extinguishing signal
i's generated Afvabie united §prinkle? Gorhpissifieen recogni zed by the fire
detection signal that. has been output thyough the, oufput pin;, and a
sprinkl er sendb Pp%mﬂifﬁf r]i‘e?qiﬂ'@h&ng%‘?%ﬁ{ e gﬁ%ﬁﬁtqeaﬁgaﬂgs@elVF%%torage to
signal abrihife tisbivekd er sensor is input in which the sprinkler sensor
has been attached on the sprinkler. 25[claim 2] The val ve

uni t ed spri nk® aprinkdes yalYe dept isoloedted batweenithe sadvant sterago ard the sprnlderflieadto
detecti eﬁhﬁﬂf%'sﬁriﬂﬁ&q{eﬁ&ed fromthe one or nore detectors are
OR-operated to thus output the fire alarmsignal in the case that the
one or nore despoikter sersanvibatie bratep eeatedpriakier lmad Rl whttharornat alfire
of tlt&e nqieoor Jore fire detection signals generated fromthe one or
nor e ~30 "4¢ e@f’oapg and an OR-operation value of the fire extinguishing
si gnal and ana iprltter vaitivtienthat skes Aiei sBkhlgér vaBRPEraR, € AND- operated to

thus activate fne SR SHkET contolls: conprisdss. & ™ >
one or more external detector signal pins that are connected to one or more external
detectors, respectively;

15 a fire alarm signal output pin through which a fire alarm signal is output in which the
fire alarm signal is generated by one or more fire detection signals generated from the one or
more detectors;

an incoming fire extinguishing signal input pin through which an incoming fire
extinguishing signal is input in which the fire extinguishing signal is generated after the fire

20  has been recognized by the fire detection signal that has been output through the output pin;
and

a sprinkler sensor input pin through which an operation resultant signal of the

sprinkler sensor is input in which the sprinkler sensor has been attached on the sprinkler.

25  [claim 2]

The valve united sprinkler according to claim 1, wherein the one or more fire
detection signals generated from the one or more detectors are OR-operated to thus output the
fire alarm signal in the case that the one or more detectors have been operated, and an
OR-operation value of the one or more fire detection signals generated from the one or more

30  detectors and an OR-operation value of the fire extinguishing signal and an input value of the

sprinkler sensor are AND-operated to thus activate the sprinkler valve.



The valve united sprinkler according to claim2, wherein the
OR-operation value of the one or nore fire detection signals
generated fromthe one or nore detectors and an AND- operation val ue
of the fire extinguishing signal and %ﬁe i nput val ue of the sprinkler
5 sensor are OR-operated. [claim 4] The val ve united sprinkler
according to claim3, wherein the OR-operation value of the one or
nore fire detection signals generated fromthe one or nore detectors
and the i Eﬂﬂ3i0 val ue of the sprinkler sensor are OR-operated to
becone an out for _.aeneratir he .fife detecti si gnal

Lol aims] The sl ULl ERr AEME kionn £ GuREHE R Dol wstpe of
t he i npuhe vaé we rodreafitkei deddcliyn kfznalp eleptredd ANth dfebmd bo MorélduRctors and an

conpri se test. sigpal J ich the test signal is always .
NI oper AR BeppEtoRaahEet Hip dre Soinavehneciam| Shhae PRE YNmPS o spinkder
oper at edANPRERERbEaRRqval ue becones fault (F) to make the val ve not
activated. [claim®B] 20An early fire extinguishing systemusing a

val ve united sprinkler, the early fire extinguishing system
conprisigg&hggf or nore external detectors that detect whether or not
a fire occurs; one or nore sprinklers wherein the sprinkler

conprises: ONBhedVal W@ hiMitedhaRIa add6idaf 0cldding) WheRid tet BRIop&hon value of
connected to one or_ nore external detectors, respectively;, a fire

al ar m 28hesprsrRamesa dise fetartionsianals ganerire fom the pee o mere dsicgiess andghe input

out pgt  WAehrelk §tkid senste &%%%—%Peﬁf-eg Qﬁbeéo%cgﬁn&fﬁggglgWop g&es Eingﬁ{ee

fire detection signals generate romthe one or tector
i ncomi ndiré detectiontsignglii shi ng si gnal i nput pin through which an
incomng fire extinguishing signal is input in which the fire
extingui shing signal is generated after the fire has been recogni zed
by the f il eleima$ hr m si gnal that has been output through the output pin;

and a 30 spri.pkler sensor _input pin.through which, oper at.i on

esul tant o gt vayS GHER Sp it cPerdink b st 4) RhHins e GRGL ARt B o finaly
spr gkl @perat SOUNDRGRrdtiof Nvahict @ehieleP R tédQimBY inNtvhRA; the tést Gipakl is always
distribytor (and_mani pul ati on panel) that receives the fire detection
signal s NOT-operated to then be input, with a result that the finally operated AND-operation value

becomes fault (F) to make the valve not activated,

[claim 6]
20 An early fire extinguishing system using a valve united sprinkler, the early fire
extinguishing system comprising:
one or more external detectors that detect whether or not a fire occurs;
one or more sprinklers wherein the sprinkler comprises: one or more external detector
signal pins that are connected to one or more external detectors, respectively; a fire alarm
25  signal 6utput pin through which a fire alarm signal is output in which the fire detection signal
is generated by one or more fire detection signals generated from the one or more detectors;
an incoming fire extinguishing signal input pin through which an incoming fire extinguishing
signal is input in which the fire extinguishing signal is generated after the fire has been
recognized by the fire alarm signal that has been output through the output pin; and a
30  sprinkler sensor input pin through which an operation resultant signal of the sprinkler sensor
is input in which the sprinkler sensor has been attached on the sprinkler;

a signal distributor (and manipulation panel) that receives the fire detection signals



23 detected fromthe one or nore external detectors and distributes
the fire detection signals, and transmts the fire detection signals
to at | east one of an indoor control panel and an outdoor control
panel ; and a control panel that receives the one or nore
fire detection signals fromthe signal 5distributor (and mani pul ation
panel ) and conprises: a controller; and an anti-freezing internedi ate
val ve and a ventilation fan stop signal input unit both of which are
activated by the fire extinguishing signa% wherein the controller
conprises: a fire alarmunit that alarns %e occurrence of the fire
as sound; a display that displays the location of the fire; and a

fire extingylshi i input unit that requests for extinguishin

of the fi re&é@%‘!"?‘g‘f‘giﬂ?}]@% or e eXigl ‘i?&‘fcws iy StER¥EHGE fl@%ﬂ%ﬁgym& and

using a val wansmiis tledfispddterkibe signds €A oh® of hitiddb &b co%@lﬁ%fn@]] zﬁ{ae outdoor
na hat

signal distributor ](an mani pul ati on panel) transmts a si
activates afP™H ’ circuit breaker when the one or nore fire

detection signal g cBay&s RESNELNREL i .The. early fire.
ext i ngui shi ng system us}?%g a val v“éestljtﬁFtbg%igléﬁo?érlgfeecr@tec&%&g&%ﬁ 9y the signal
clai m 6,5 f ufstARROL dansk insAnfyladion epamel) emly comprieloneconadb e knll hat aW@EeSzino
even in the,g : rrence of the fire to nage.the fire ©
situation in g\ﬁ?dclzﬂé { %lggggn‘ggggﬁg%/ @e@%ﬁ@Bﬁ@ﬁ@%r‘W%%&ﬁ‘R@% @Fe activated by
contact botthe irchoumenishiog sighbic whefet: e @kRrallt: c8MBrifRs S AL a0 8L Hirms
agency even, at t he f|rghepengen%¥_5|tuatlon._ ]

¢ occurrence of the fire a5 sound; a display that displays the location of the fire; and a fire

extinguishing signal input unit that requests for extinguishing of the fire.

10
[claim 7]
The early fire extinguishing system using a valve united sprinkler, according to claim
6, wherein the signal distributor (and manipulation panel) transmits a signal that activates an
indoor gas circuit breaker when the one or more fire detection signals have been input.
15

[claim 8]

The early fire extinguishing system using a valve united sprinkler, according to claim

6, further comprising an emergency telephone network that works even in the case of the
occurrence of the fire to manage the fire situation in which the emergency telephone network

20  works to contact both a house where the fire broke out and a senjor management agency even

at the fire emergency situation.



