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sprinkl er which has a sensor therein to detect a
tenmperature, checks the presence of faults therein by
itself, and is automatically actuated | ocally when
fires occur, thus controlling sprinklers installed at
several places in a centralized manner, therefore nore
effectively coping wwth the occurrence of fires, and

to a method of control PPageifgtione sprinkler.
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the low- -temperature fusing material 13 (e.g. lead) of the thermal fuse F is fused,
thus being converted into a liquid phase, and the actuating pin 12 is sunk in the molten
lead, thus upsetting the valve-supporting balance of the trigger 4. Therefore, the
discharge valve 3 opens the discharging nozzle 1 to spray extinguishing liquid.
Another conventional sprinkler has been proposed, which uses a glass ampoule
filled with a temperature-expansive gas, in place of the above low-temperature fusing
lead-type thermal fuse. When a fire occurs, the gas contained in the glass ampoule



filled with a tenperature-expansive gas, in place of
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gl ass anpoul eexpands, so that the glass anpoule is
broken. Thereby, the abilityosto support a discharge
valve is lost. The operational principle of the
sprinkler is simlar to that of the sprinkler using
the lowtenperature fusing |lead-type thermal fuse. [5]
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POS stk Shel 10 th Hn€r surface of the casing 11. Further, a coiled electric heater 14 is
mounted to the outer surface of the casing 11. One terminal of the electric heater 14 is
connected to the electric contact part 10, while the other terminal of the electric heater
14 is connected to the anode conductor 8 via a low-temperature fusing material 13. The

outer surface of the electric heater 14, that is, the outermost part of the casing 11, is



Is attached to the inner surface of the casing 11.

Further, a coiled electric heater 14 is nounted to the
woiren1ses f ace of the casing 11. One term nal PET/KR2005/002319

el ectric heater 14 is connected to the electric

contact part 10, while the ogher term nal of the
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desired positions can be independently actuated. However, the sprinklers are disad-

vantageous in that temperature sensors must be additionally installed at predetermined



14 or the electric heating coil 120 generates heat.
Thereby, the I owtenperature fusing material 13 is
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comprises a conductor, the con uctive connecting part having on an upper portion

thereof an insulating washer that contacts the discharge valve, the actuating pin and the
low-temperature fusing material comprise a conductor, the conductive connecting part
is connected to a first end of the power line, the electric heater contacts the low-
temperature fusing material, a first end of the electric heater being connected to a
second end of the power line, and the thermocouple is connected to the conductive
connecting part or the first end of the electric heater.

[21] An electric contact part is provided at a predetermined position on the thermal fuse,



conductor is connected to a second end of the power
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[31] The present invention provides a sprinkler, which is capable of diagnosing the
failure in the sprinkler by itself.
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di rect physical connection and contact. Advantageous
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tenperature sensor, thus reduci ng manufacturing costs
[32lof t hBurgier.ieni) whenghere isgsfeduref sugh Y thel demage [t @) elegirie piequit or a

t hl 8efbdive ebﬁtm tRE PrinkRE ofAthis Phveftidreis act\MiédJlE}' fRIfehSseBuring

er at and is in dividuall y act uat in response

to TREAH tsgfﬁ ed tenperature. [31] The present

[ anm'iefdhesmrqunmofﬂlesﬂmmngs whi ch is capabl e of
[33]dl agn%é riQS‘Iipe%\tA;zlr?al.l Lflékv of 2 eltlé?ﬁ ?Hlylil&@lﬁghlg}é%ed a?Sllt %ent 32]

rthers even ure, suc
[34]d amagdig. @ innsestional view Qf |arﬂ@,€l!iiﬂﬂl fise usedisfthe ynpklep offigch |
[35]t he srig. Bk £Eecbndl Rie® df AN @Rprosll spfinided ditidRed Mdr&aﬁﬁa‘ld -Open

t hu ﬁecurllggj 29@?5@259 safety. Brief Description of

t he 'l is a sectional view of a
[36lgener dfig. §p$ & pactienal wiewi aitkermeldiseaisedinghesprinklegdf] Fifgi .
[37]12 is @1@ &G4 h QRAbnal vRW dffanﬁn rB@é’d@hnltlb’ﬁﬁsc‘l&&ﬂm‘ Korbd#9_aid-Open
spr gﬁblﬁl ‘P‘% F'OQ f%?ﬁ ig. 3 is a sectional view
208 r disclosed in Korean Lai d- Open
[38]Pub| i dag. |60$1a pistiond 9iewad 82 2®Noul¢ 86 itFihg sprinkies ofFig. 5;
[39]SeCt ' ‘P"‘g’l'7 ivh @é&‘u@rﬁal Qi A RrmhIUE R WASEH d PrihkI6r, 8R0IIME Blithe
Fig. 5is a sectional view of an

P‘i‘?geélﬂmg t’l°ﬁk| er disclosed in Korean Lai d-Qpen
[40]Publ i dag. |80naplanvﬁ©/0)f¢1ﬁbliﬁﬁﬁm5fus¢ 8digH;g. 6 is a

[4 usectl W iVh B vigh o@ﬂﬁ%{irﬁa#%ﬁé;?ﬂl:{/ﬂgl gcveofspgl nkl er of
[42]f use 3%% 8 %%C@M YiRvof as E@‘iﬁ‘&?lﬂ%ﬂ‘ﬁéhetf%‘ éggiﬁng

[43]i nventRign] i AA@}tidriavies of ancmhqn ittermali feser uséd linhlh?a dphieklpm hccording

fus (; [41] Fig 9 is a bottomview of the

theﬁ) 91‘ uf‘,egtmn r@? 7; [42] Fig. 10 is a sectional

[44lvi ew dfie-d245n $eﬁ¥kfl’ Vlawﬁ@ﬂ @rﬁ%ouewpﬁg]t ¢ srrinklsr, appqyding to this
[ 43]nvéitipn; 11 is a sectional view of another thernal

5f use r I ,dif1lg to this

]I nvenh%q ﬁ@%?@&&%aﬁ@ogﬁ?gg %Qr]ial vi ew of an
[46lanpoul égdééwbw%‘ée‘gsﬂhﬁ@m@weaﬁﬁlsr@ ng to this
[47]i nventHiQn 5 i Aebtidrabviev 3f b Sprénkfdr asiny the\wm@bult BEFignmul e

[48]Of Elu Iq:‘ ig. :ﬁﬁ ﬁ'f{ s%(ét].uf@ Hew %i} aﬁo?he? al%%&lé’ {Rewu? e %Eru}lgl]e% of this

1nvent10n

[49] Fig. 17 is a sectional view of a sprinkler using the ampoule of Fig. 16;

[50] Fig. 18 is a sectional view of a further ampoule used in the sprinkler of this
invention;

[51] Fig. 19 is a sectional view of a sprinkler using the ampoule of Fig. 18;

[52] Fig. 20 is a sectional view of a further ampoule used in the sprinkler of this
invention;

[53] Fig. 21 is a sectional view of a sprinkler using the ampoule of Fig. 20;

[54] Fig. 22 is a sectional view of a further ampoule used in the sprinkler of this
invention;

[55] Fig. 23 is a sectional view of a sprinkler using the ampoule of Fig. 22;

[56] Fig. 24 is a sectional view of a further ampoule used in the sprinkler of this



[47] Fig. 15 is a sectional view of a sprinkler using

the anpoule of Fig. 12; [48] Fig. 16 is a sectiona
waor@e/oof2anot her anpoul e used in the sprinkl erPGf/KRR0I05/002319

invention; [49] Fig. 17 is a sectional view of a

sprinkler using the anpoule of Fig. 16; [50] Fig. 18

is a sectional view of a further anpoule used in the

sprinkler of this invention; [51] Fig. 19 is a

sectional view of a sprinkler using the anpoule of

Fig. 18, [52] Fig. 20 is a sectional view of a further

anp@UW@KMSed in the sprinkler of this invention; [53]

[571Fi 9. l?Flgl 25 $s Bsedsital ABRlof ¥ bk u§ln§ﬂiélaﬂipbﬁé oﬂsﬂgn:m the
anpou
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i nvire seotional BeY ard yboteen viswa sectional view of a
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secinventmin iv¢aneatdd ta aspntrol ehie (migsinhg t he anpoul e of

Zlng]O;szelMééég iOlFC?ﬁlQ%ﬁg:‘(?]ﬁt #él'#ﬁ;l{ at i ng a further

used I n I'S invention in a
[61]sect i dFeadinafienwhexrpgisteuction ofdmsvm\@mlor{ 8l bedespribedinj detag] with

sec ¥dfé}8@e 1/ ih8\Wec@mpanyify 4IRS ilHSirG g iR radRedéBbddiments of this
Flg and [60] Fig. 28 is a viewto schematically

sholll ﬂ%’state_mhere the sprinkler of this invention
[62]i s codiwdtiedsectonal viewtaf elthenmil fugertisedim)a spHalkler, Mydulifaip the

Car f)ﬁébé?lgln%tloh | 4 @HldnGev Bilihe fHRFRAI '?L?sfeto?Flg #NRd Fig. 9is a
construct. on

dot BOTOTIER O @Fé‘il%we‘efufeoefﬁl:ﬁa%%% Pl b oDl s con-

i || vettiond] icogstrtteonpthést ievaneidn srpooddedeyithsdifférentfirst and second

It n\e/rg(;Hd'u&fBlS ggaﬁﬁ]gg,':dllgch %e ﬁ(ﬁnéa téigﬁel' Qg%[é\g)ri% ?weﬁ{l%c%?%le A junction
pr eg&ﬁ? fish gachser . comf,torgé ?%3( fév%ﬁqa tyMegTRFe measuring part T.

t he Anedrdihg sethe prildigle of7the ehecndaogple Yemnperatuizatah dberdateaed o fthe

t h et E@@faﬂﬁé mfeékﬁﬁngg%r{a;r the%rst %Slfuﬁfc{o'r B ¢d %gngét&lsco af el%&ng heater

a con vent const ruct nvent |
pr o Hegrics en e pecandepndygtoria l%wg%%tﬁa POWRIIPSES 1 %Cogrdmg to
anda BQmeWhigquﬁanOij‘ thé fisdcdndgedig: fan hatufing\pindE2 @ay be a conductor
t he uct& junction of the first and second
con ctors 8a fornms a tenperature neasuring part

[631T.  Ac e dirss gmi wcvwecogaﬂli%ﬁ Pred & use hermproupls arntal lgad wires which
t enpacadnkdsehChormdeodhds adtsaplftletiieit) RResladttic Reater 14. The

me at;éhﬂ{pg{& ? ﬁlellsug n%gat}? T }Jilelsetthecﬁﬂgpﬁlﬁtsggong {)radugtgﬁrhe&g%q meet is

to I N seriles
c onelmsftsirtoshf armosphecbeHinigizing fenmiflas of infow a8 best diaty
O BerfiDBAPEifs @ the sdrinhI0fdsef, ﬂidaelaﬁhg Stcel&i BagleRiturs sendifivity.

aCt Ea&wlﬁgrl}p Iwrl]ler} t7he r%vangh? 5f e gempera?ure measuring part T of the thermocouple
is minimized to be several milligrams (mg) or the less, the temperature measuring part
T can respond immediately to the atmospheric air.

[64] Preferably, a cover 15 is applied to the outer surface of a casing 11 using an
insulating material, such as corrosion-resistant enamel, in such a way that the cover
does not hinder heat conduction. One end of the electric heater 14 is connected to one
terminal of the power source, while the other end of the electric heater 14 is connected
to the first conductor 8 of the thermocouple comprising the first and second conductors
8 and 8a. Further, the second conductor 8a is connected to a bidirectional input and

output control port of a control unit, that is, a micom.



or a non-conductor. [63] The first and second
conductors 8 and 8a use thernocouple netal |ead wres
wabioshifemct i on as the thernocoupl e and suppl yPCT/KR2005/002319
electricity to the electric heater 14. The tenperature
measuring part T where the fgrst and second conductors
8 and 8a neet is exposed to the atnosphere, thus
mnimzing the outflow or inflow of heat due to
peri pheral units of the thermal fuse F, thus having
excel l ent tenperature sensitivity. Particul arl y, when
(65}t he wet igmpersfure dpsectiagrprarations WPREBS 1d WPuliinet opFragiens; ybeating

t heppaanPAN a sSIf M d3h&BiZLshet@oR 6f e Yeinkler Wiill bé @sadifed with

or the the tenperature nmeasuring part T can
reszé .ﬁ%giéie;?ew to the atnospheric air. [64]
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el eﬁler%m{vmltectrontl%twe %orce %enera Lfilgﬁlt lt&%{n eral rce) rngea%%rgltg HQR H?,SSES

and a
si gﬁmugbi@e@@abreplﬁ@pefrthe elagite bwnré4 hwmg flozens of ohms (€2), and is
d et QARG tb H@trnﬁdﬂ Qarﬁ)ﬁﬁp@ﬁtﬂé M@nﬁiﬁ@ﬁg@ﬁ ifftife @ésgmr:e value of

t enper at ure curs th % g"P the elect
conhect 18“"%"'0" r s?re Bod %m&%‘h [Reisnee Yplug of the electric
is b@Wéﬂtoédozuem Qf o (@Mtsplegleg@d tand fhe 8lecirpmethyiedorce ise,

S' nﬁ@nshﬂl@ed&b ﬁietrﬁ@&ﬁtw‘lﬁhﬁutfl@sfscﬁlcﬂ%lﬁ&ﬁﬁsaﬁ' abperdi®n of detecting a
erat EEIF &tpart Tis very low, an internal
res eﬁp'é?a thl“ﬂ’@ IBRY P heat er 14 connected to the
[69]f i r st [Quiputdrganddheatongdypetatery 8 and 8a in series is not
[7ojheat eet‘he-fl@é{ goﬁerﬁﬁ'&f &&u@@ﬂﬁrouﬁ)ﬁp?ﬁ’ﬁ gxécﬁteﬁ RefonBierHal is, when

resi st or, of ctric h
G} oR PEBHLIPPL T Rrednispm s AP PPt FsionPf the elgfrip heater

T mbd thoagh elayd theltr@doupllenrnetal:lead winest tha hsating optretidmoscatiedout. At
tr Oﬁﬁ’st € e VI&ToRBRE 1%&%% ratbd'fh tﬁ@ Bﬁl@rs"é@@eﬁéﬁl lifi&olts

part I tQ the comw th oss I
of {Iﬂ‘é)?ﬁlesaﬂarnﬁd m@glagﬁlégagcfe 1%@3 %ﬁgat(sla o ”fpé%féss so that

Thuthey do not affect the heating voltage or current. Thus, the electric heater 14 is heated
without loss due to the thermocouple.

[71] The current, applied to the first and second conductors 8 and 8a through the
converted output port, heats the electric heater 14, so that a low-temperature fusing
material 13 is fused. Thereby, the actuating pin 12 sinks downwards, so that the
discharge valve 3 is open, thus spraying extinguishing liquid.



the low el ectronotive force generated at the
tenperature neasuring part T passes through the
WO paoeontks r esi stor of the electric heater 14 he@i/K§2005/002319
dozens of ohns (W, and is transmtted to the input
termnal of the m com havinggan infinite resistance
val ue of several nega-ohns (D) or nore. Therefore, the
internal resistance value of the electric heater 14 of
dozens of ohns (W is neglected, and the el ectronotive
force is transmtted to the mcomw thout |oss. Such a
[72]pr oced8elf-diagnpsimgopereiiod of detecting a tenperature
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h
ont IRt Bbpit A eaditsicd B5 e AR stin e o Byl damage, thar
si grapnesdtheuarts isshiscomnecteil oothe cennagijsini i defeasive Hbe electromotive
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[75]cur r eiven fhhkeseledtticheptee ¢4 sinot ddwtalrdug 4o the niadfab@in or the power
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ectr
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conpaupriseha C(Sldrl@Dll Fhe Brst ¢anductercais conngefed fpea conductive connecting
sel arﬂl’?&ﬂ'@ﬁh e ﬁ éﬁd &the £c?1fh1‘1n% PALIONBhd ppESSHRITN Y

oper ati on t he ri.c ater .14

act a%tdgerldgﬁé % B2 e gt isnR Raster 20 Payfge an

t heinsdwtingfupaioat weleaf eesimig. Thetimsulating ¥3shies 20 preeahtsethe fitse
Zg?b&ﬂhftgﬁrﬁ%%ﬁu I%(ljrl%(%to nnéc!f&sig% ﬁlr@%ﬂ 8 SB lﬂ?at elﬁ(\‘,/tI'lClty does not
X g beSrian e e ot O E S ER S gy 3, TS puctor
Fi gis séquensally coemdciedn@the vomductie consqetingipdre??, thei acgatigepin 12

th efrﬂ&é 01f a}'&ﬁd&fﬂvg hﬁterlzl th@%v@ henh r%&ltﬁrg fll:sh% mai't&al "113 and the electric

cat hode conductor 9 a seco conductor 8a are
conf&&rdd t o opposnte ends of a power source. The
[78]cat hodrég. d 2kt isnabview of anmepdubdused irathe gprimkier bfthis invention,

c onF%?iS is a plan view of the ampoule of Fig. 12, and Fig. 14 is a bottom view of the
ampoule of Fig. 12. Referring to Figs. 12 and 13, a second electrode part 142 is
provided on the upper end of a glass housing 100 of the ampoule A, and a first
electrode part 140 is provided on the lower end of the housing 100. A thermal

expansive fluid G, which sensitively responds to heat and expands, is contained in the



part 10 of the thermal fuse F through a body 2, a
support 5, and a trigger 4. The electric contact part
waoseivehnected to an el ectric heater 14. FurP¢EKR2008602319
second conductor 8a is connected to a first conductor
8, and the first conductor 8y s connected to the
electric heater 14 in series. [77] Fig. 11 is a
sectional view of another thermal fuse used in the
sprinkler of this invention. Referring to Fig. 11, a
first conductor 8 is not connected to an electric
heabesingd DA Siest pensluctp§ andsa seepndecondustar §a ary capnagteditogpe first
pi nell&rodb ﬁiaﬂt mosmcsaﬁ@, with @ tekletiirt R@aduirifg &t TRRIVided@Ba finction
con ytgl 18 ffrstsC ndga%gg 8 is connected to a
conduct | \féa% Sﬁﬁél@t %’g;&? %overing the upper end
[791of t hdn asimilar magneptaithe foregping depprmptiopdempasituretigmeasured at the
co n%rkfp%fa‘tiﬁe ﬁl@&bﬁﬁﬁé J}QT BRvided 4t thé Jlﬁlee{&f &dhé«;uts{hna Recond
i nsu in avi n i nsu in unc .
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[80]t he al’f_ri)équ & Ef);ecﬁ#rgizvul,‘% 'O{g‘gﬂ'@eg us1&%tﬂe§n$&m9tof ??21/2 b erring to
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uppef a givekr 8durée. Thasghdie usndugtod 9 whndchd ta Mpldcticheataipdoil
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2 fgg{‘p%dggﬁ‘s S tla‘& ﬁomffheebo%o rint%%gvﬁr?ahetn%n% Qleécmcﬁ }mm flowing

mea @Wﬁmhgwm0¢5@rld)ﬂie@édb’ &t a junction of t he f irst
[811and s qx;gtn ndtls:@srwu&iamlsw%f atiine? amtp&ﬁ@]lsehnn ﬂlespﬂtimdl@rof this

man n er 0 S Clri 1 O ur e
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at Rh@ﬂ}ngrt@ Figanl6omdtlAethé¢ plegric heating eeiberinpriserdirst avd se@nd

andearic h@lﬁﬁﬁﬁ cbilke12098Ad Ploa QJthhl'b?e g diffént SREME A Rfitral part
el ec

th tr
neaPBte etreyd steopd pEeR hintfe 45 B2PO 1Bl A0a P Buposed ouside
heathe hohsing H6x vab foempergemperting roea@iramgrartds In e caseea support 5

hougiiiRG1alérd a IBB&%k? o th-Eh&E&HMty &@?n&'fﬁmf\g&n@ S4Bpott 5 and
pene

supporting the hous

ext ﬁ'ﬁ&aﬂgﬂ. msgnef?sawoa?a%gtjﬁa gg%m%%;@anec forl 19 mﬁﬁ BYRof feRpmigF source
as tikelearsaty paths gretshpardtbdfrom leadhustiier [t istplossitile tyxenadctrespective
det E&\Lér@gur%ﬁ{) Bt Qfd sebif él&%ﬂU&é ¢]a?tg 1@@%‘(%4'201?1 thl% Iagse, the support

g glt léé‘% %ﬁ%& glf%{ggtghfgaﬁqq B, 145%21 # glg%gv%gg&ontactmg the second
r es plectetida gao p42 edmpeise edsructarsiforeallowiitg dlevtricfdova pY patlk tamecting

usi pg dﬁslaﬁargem]a@\%| SGthﬁJugh the body 2 to one end of the power source is separated
from a path connecting the support 5 through the body 2 to the other end of the power
source.
[82] Fig. 18 is a sectional view of a further ampoule used in the sprinkler of this

invention, and Fig. 19 is a sectional view of a sprinkler using the ampoule of Fig. 18.



[80] Fig. 15 is a sectional view of a sprinkler using

the anpoule of Fig. 12. Referring to Fig. 15, a
w@200b0ts2onduct or 9 and the second conduct or BEI/KR2005/002319

connected to both ends of a power source. The cat hode

conductor 9 is connected to f4he el ectric heating coi

120 of the anpoule A along a body 2, a discharge valve

3, and a second el ectrode part 142. The second

conductor 8a is connected to the first conductor 8,

and the first conductor 8 is connected to the electric

heaRpfegringdp Figs 28 and 19ex fn‘lré%metalnS ¢xtends margeds t Famanpmer electric
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el egwentonhadiHig@1dod $est1dm0blewmd a sprinklenfusio g theraspoeld of Big. 20.
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frofgy, fiﬁ% 23 aée%u&ﬁf%g@'o?ag&nm&efﬂ%ﬁ tﬂe%ﬁ@‘éﬁﬂe Y fig. 22.

pomer sou?ce

ectro
and Thmaeneqahcqrﬁﬁr%cneagéFlgﬁ e aad i3 isrsimidar é‘bW@'detﬁpgfg 14 ﬁlél 17, except
fir dat 8 @etdotatipaddil 124Gndircihehdissahangbexpansive fliid G. To this

co n%ﬁf%ﬂ %ﬂacﬁrﬂ,qlegtﬁ oc%ﬂ 1§b ?s Mb%&?ed'ﬁ F)lt w&u‘hﬁ a?cg.\gﬁ tﬁesoqlter surface of

con ors
conpBeysinggl 0P ﬁ@chdh%télweﬁlgénwlsﬂa%g ik lﬂpélegﬂrm Hisecly ggntact the
onettefiflal @kpdnki®e flGidET. source is separated froma path
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ot her wer °sdut
secinverfion, anddig. @fS iga wmrl@méweamée @Prélk@s aging thetapoule of Fig. 24.
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140 egn ShEY R0 ough a support 5 and a body 2 to a
[86]cat hodtg. 26nshrdewiill@irating & foithereapeyle uked is thepprinkl ofthss

gleegﬁgﬁloﬂfm a s&ggﬁﬂ' GleQF antla |b9i%rg glségg tﬁrlui ir:]la}%ﬂg a sect10na1 view of a
furt H%%{hsa%@ Sotfers: Bpieree 1267, Dot firs

i nvelattradn par 4D didg se@ondl elestradegmctt14d el previded aifthalower end of the
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const uctlon al to_t
Fi g8lectiosle pait & ﬁ*Sf%OW%wé%@raWngf agslegiricdesting cqil 129 pgy be in
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housing 100 so that the electric heatmg coil 120 indirectly heats the thermal expansive

fluid G.

[87] In order to supply current to the electric heater or the electric heating coil, the

power source may be connected to the electric heater or the electric heating coil in



surface of a housing 100 such that the electric

heating coil 120 does not directly contact the thernma
wepansi’ee fluid G [84] Fig. 22 is a secti onabCUK8ep05/002319

a further anpoule used in the sprinkler of this

invention, and Fig. 23 is a fgectional view of a

sprinkler using the anpoule of Fig. 22. The genera

construction of Figs. 22 and 23 is simlar to that of

Figs. 16 and 17, except that an electric heating coi

120 indirectly heats a thermal expansive fluid G To

t hi ¥arig manpess. dhe eleetrie heptertor thy elastric heatmg ooil anayde darectiyn

Or  ¥&inBEledioQlEhvidh SodtH BingUEd@Bsiee. The BodyfIhd WpriAkler connected

such that the electri eaf | cqil dges .npt

ai v Bt P i g b€ e Aekebl baro e K CRlyegiy ne
Fi gelegric heatiag seib tMapined modiGeations, additienstand sehsiotions fostbe

i N thMeaRpinhdS aRkfpoldMIS, WwiheBNdchMMing ABM thi &opeand spirfl of the
sectional view of .a_sprinkler. using the anpoule o

i gmvention o, dselased i e RGCRATYPS SATBr F gs. 24 and 25
is simlar to that of Figs. 18 and 19, except that an
el ectric heating coil 120 indirectly heats a thernal
expansive fluid G To this end, the electric heating
coil 120 is enbedded in or wound around the outer
surface of a housing 100 such that the electric
heating coil 120 does not directly contact the thernal
expansive fluid G [86] Fig. 26 is a view illustrating
a further anpoule used in the sprinkler of this
invention in a sectional view and a bottom view, and
Fig. 27 is a sectional view of a sprinkler using the
ampoul e of Fig. 26. Referring to Figs. 26 and 27, both
a first electrode part 140 and a second el ectrode part
142 are provided on the | ower end of the anpoul e, and
a support 5 is configured to be electrically connected
only to the second el ectrode part 142. As shown in the
draw ngs, an electric heating coil 120 may be in
contact with a thermal expansive fluid Gto directly
heat the fluid G Alternatively, the electric heating
coil 120 may be enbedded in or wound around the outer
surface of a housing 100 so that the electric heating
coil 120 indirectly heats the thermal expansive fluid
G [87] In order to supply current to the electric

heater or the electric heating coil, the power source
may be connected to the electric heater or the
el ectric heating coil invarious manners. The electric

heater or the electric heating coil may be directly
connected to the power source using a lead wire. The
body of the sprinkler connected to a lead wire may be
connected to the electrode part of the electric heater
or the electric heating coil. Various nodifications,
addi tions and substitutions for the connecting nethods
are possible, without departing fromthe scope and
spirit of the invention as disclosed in the
acconmpanying clainms.Clainms [1] A therno-sensitive
sprinkler having a thermal fuse, the thermal fuse
conpri si ng:



a casi ng having an open space therein; a
| ow-tenperature fusing material accommobdated in the

W@p®e/osPate;, an actuating pin seated in the  PCT/KR2005/002319

[1]

[2]

[3]

[4]

[5]

| ow-tenperature fusing material to be supported by the
| ow-tenperature fusing materqsal , thus supporting a

di scharge valve; an electric heater to heat the

| ow-tenperature fusing material; and a power line to
supply electricity to the electric heater, the power
l'ine conprising a thernocouple having a tenperature
measuring part where firg€]ajghgecond conductors neet.
[2] The therno-sensitive sprinkler according to claim
1, wher Aithermofsensive sprinkdsr baving & thetnal ifese e thermal fuse comprising:
connect@gmﬁ@hgwﬁgaﬁgmﬁggmﬁﬁmﬁaﬁ power line, the first
conduct o econd nd .of the electric

o o D AR e e Mo T et o Sgee
second avettuafing pie sgatedan the low-terfigratTigdusimematerial ém bé supperted by

spri nkl @E 1% etipdiafife flﬁln‘é IntdRal mhdé@@ﬁp%hﬁlgtanﬂscﬁ%é‘ a9
pin has on an ep&ﬁr end ereof a co ductive,

connect fod kBT sP- ERee it ietE msienal; o
conducta pever clmm wcupply e}eambuﬁm»thﬂgeam beatanghepowaiine oomprising
t her eof, fﬁ@rtﬁd&ﬁﬁl@ﬁé&% é"@ﬁlB@lﬁtu}JhﬁEasﬁl@ﬁg Oﬁ‘agﬁhe'i@ﬁrst and second

di schar val ve, the actuating pin an
Iom#teﬂ%@#ﬂ?ﬂ?@“*h5|ng mat eri al conprise a conductor,
t he conThethérve- senmnn\eﬂprunlgelpmcdrdmg tcdanetivddreio a fir st

end of 1 B B thel diddfiic Helfer ﬁ'cSﬁHeEﬂe tJ‘z?ﬁ‘n%sﬁng%‘Pm jmfar line,

the | owtenperature fusing teria
the el elbg iﬁFSé condygtar is s%tmﬁ@teé ES’rﬁqS@E?Ilé‘rPnf‘ §f te gleetsis dredtpro ansk
t he p ovshé sdcomdcondudort ih eorinb&edmoaseEind end ofthe pewérdihet O

the c Ghiri- s%f??tﬂf‘e%%l ﬂQePﬁEerﬂg 6 Qind | wieregtd Of the

electrl eat er ensitive sp rlnkler
accor di 'h@ agtpAtiaE Rirhas on @ HPRST ﬁndatherép%acftqnﬂ%ct% FEREEting pagt which
I S provioigslisésta conpictsiEthe cofdaewl crosmdetifpihalving oh e uppdr

f u S e algbgt16€11 thgrggf,rﬁcl}ls gc}tl'ilg W%SII& Pl%{)co%&gts%e &1&%{11‘%% W%l('e,

ectri connec
f | r st ethel a¢ipating @meanééher IPW'tH@BQf’etPfe fam%@ewaal@ﬁalp@se g ¢paductor,

el ectr l e b&ﬂh@t[velt cSmﬁ?ﬁﬁp?p‘dlﬁﬁi chrire@ed RGOS eﬁ? @f Bk pbWer line,
power n e nnec (0]

o1 vt r1 ° e PRRed 0 ZobG) RIS Rbelalork ANGT il s And o e
el ect r i dedteheater bging connedied tow-seeandiend okthe pewerdineyand

havi ng @g tl@ﬂﬁ&iéhﬁe ist doAna@kfaAQH R cﬁﬂdﬂaﬁ{r@édﬁﬁectﬁ% Pﬂﬂ&ﬂ tA&first end

havi ng ce therein; an expansive ui d
dnf Biie e

contain ty space; and an electric heating
coi | t oTlegh¢rmolsensitysaspeinkler dctarding ta ¢ainel ,edeerdic heat i ng

coi | bejfGectric contact part is provided at a predetermined position on the thermal

fuse, and is connected to a first end of the power line, the electric contact part
being connected to a first end of the electric heater,

a second end of the electric heater is connected to a second end of the power line,
and

the thermocouple is connected to the electric contact part or the second end of
the electric heater.

A thermo-sensitive sprinkler having an ampoule, the ampoule comprising:

a housing having an empty space therein;

an expansive fluid contained in the empty space; and

an electric heating coil to heat the expansive fluid, the electric heating coil being

coupled to a thermocouple having a temperature measuring part where first and



coupled to a thernocoupl e having a tenperature
nmeasuring part where first andsecond conductors neet.
WO 3J06/0h523 her no- sensi tive sprinkl er accordi ng PCI/ER20051002319

5, wherein a first end of the electric heating coil is
connected to a first end of @ power line, a second end
of the electric heating coil is connected to the

t her nocoupl e, and the thernocouple is connected to a
second end of the power line. [7] The therno-sensitive
sprinkler according to claim5, wherein the electric
heat i ngsee@id coadigtarhmedti r st conductor are integrated

[6] into a 'Bheﬁﬁérﬁlossfeﬁéil@\telbbﬁnlﬂ& @Qoraﬁig t&amﬁustvﬂfereuand the
second ¢ t.ached t.0

el ectri %P ﬁg%%t éh it?c TIC 11e I]mg'&opﬁse?o%ecg ed tglatfgg gng of a power line,
spri nkl &secorsdand of the eh:q'fmdile@tmgtcné isaoposted to thephérsioeaypleaand
][1|ous h NGth8 ﬁiéhﬂ&gﬁﬁle Y BhcctRIAE 8 s&d0Rd Bidbf éﬁébcﬁ%?ﬁﬁf' ve
uid c ined 1n, and_an electric
7 heat | ng! BIPFREGeRELe BHENBASHERE & IR I RERR el et ri ¢
heat i ngthe elettric begtimg soihandethé firss condbetort arg mtdgwm intp acuingle

made Ofstﬁctfuké'lfsi gfdi’i@g&ﬁil%r apg a second electric
heati ng, coi

d conduct,or first an
second ©f éf‘&??@nﬁgﬁ?ﬁ i attaeﬁﬁ © thegfn iFndof Q’&ﬁg ﬂicéle@g’@r?o
[8] ot her, Althesmpisensitive mmuﬂddrehapeg at ampoukhs &@anipogle pamprising:

[9] The ﬁ&g{n a@f{;% s&a%'tl{éi‘eh@r according to claim

8, wherein t era re measuring parf is
posi t i oHeFPasveiTlied qantained i the gmptysopceTrrd
t her nD- sndleitrid heatisgeailrts heat thecx pamdiva fluld) thelelectricteating coil

wher ei n {ng aSHrst %le@ﬁ‘fc rh'e&u‘{é%@fl ('gfﬁge 6P4 ﬁrs{ ccbng@crt]&eaﬁh gq?ond

toa first elgetro eterm ne
posi t i oflecHiir f"é&c‘%mﬁld&é’éaé?cop éoqﬁ‘B?fg‘fang, and the
second @t et bndseb@alteldegictebting il beingataelied to eachSARD, tHus

el ectro Svﬁﬂnr% eﬁ’e\%tgl%%e%%urﬂlg%ﬁdet erm ned position on

the outer' suf the
[9] The thermo-sensitive sprinkler accordlng to claim 8, wherein the temperature

measuring part is positioned outside the housing.
[10] The thermo-sensitive sprinkler according to claim 8, wherein
the first electric heating coil is connected to a first electrode part provided at a
predetermined position an outer surface of the housing, and
the second electric heating coil is connected to a second electrode part provided

at a predetermined position on the outer surface of the housing.



