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THERMOSENSI Tl VE SPRI NKLER Technical Field [ 1 ] The
present invention relates, in general, to sprinklers
and, nore particularly, to a fire fighting sprinkler
W WP/HABSa sensor therein to detect a tenpePCR/ER®IS/002319
checks the presence of faults therein by itself, and
is automatically actuated |otally when fires occur,
thus controlling sprinklers installed at severa
places in a centralized manner, therefore nore
effectively coping with the occurrence of fires, and
to a nethod of controgb fire sprinkler.
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[4] 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 plass ampoule




| ead-type thermal fuse. Wien a fire occurs, the gas
contained in the glass anpoule WO 2006/ 011725
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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



nmounted to the outer surface of the casing 11. One
termnal of the electric heater 14 is connected to

the electric contact part 10, while the other term nal
of the electric heater 14 is connected to the anode
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The outer surface of the electric heater 14, that is,
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vantageous in that temperature sensors must be additionally installed at predetermined




material 13 is fused or the thermal expansive fluid G
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or the housing 100 is broken, thus opening the
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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
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conductive connecting part which conprises a
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[31] The present invention provides a sprinkler, which is capable of diagnosing the
failure in the sprinkler by itself.




[28] The ternms used herein, "connection and contact",
denote el ectrical connection and contact, w thout

being limted to direct physical connection and
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an additional tenperature sensor, thus reducing
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product. [30] Further, this invention provides a

SRri nk |P%ﬁher%b§@heﬂ%e?§1§ 2 faﬂuﬂeeﬁaﬁ{sﬁe aﬁl th di&ttd Vircuit or a

divid I.n r se.toQ ecte i
tenpe‘*ré%f%%é"mf%aﬁ brie oL BRI SR rod oI BY G sspuring
spri rirgreased sgfsiyeh i s capabl e of diagnosing the failure
in_t heriepDeak odowﬂlbmaﬂungp 2006/ 011725

g,’ / Kl 05 002319 . 6 3 Furt he even, when there is
fail lgﬁ&eﬁma’@l‘il A sprgiklen which s apad et ipsepty ¢

¥ a d@g é’clwwh@@h\t@tofathmais“pﬂeuusﬂdlmﬁw erfrinklar of Fig. 1;
[35pvent i BB, 3iSa eetishal sy BanlithS@Yed spdtié diS@EHY inKbrean Laid-Open

i ncr %ﬁﬁﬂu&ﬁﬁ@%ﬂi (%%h-@f Description of the Draw ngs
secti onal view of a general sprinkler
dﬁil ch |€‘gu4sl

éﬂseﬁ@nﬁlﬂ’é%?ﬁa therpal fpseppeg in the sprinklecgi &g, &g
(¥l ew ofFig Stiheseradnalviveofiss édprovedsprékiepdisalskdin KokeafrLgid-Open
1; [%thﬁﬁ@}Né’gzo;g_mogﬁgti onal view of an inproved

" Socfb g sobgatb Bl LaRpnBIE RS, o

20 1S HSecti ona of a
%QIL er mal Pl b2 tretpal vie ‘I’i?éL v &ped 4t 2 gprigilergaccprdipg to the

Fi g. plesers iryegiont | onal vi ew of an inproved sprinkler
(4] scl osxe gifla # ma&pot@me@msed?wm fcation No.
[ﬁﬁ-(p)l 0119 @16%&,[0?]??1”(%@6% lar,useg,laanaI vi ew of an

oul e [39] Fig. 7
a se%s 8 sogtiopal v of  epvikieysinEBsharaldseret Hig.
E@ﬂ)rl nk|T8g. 11 iscoseetidhal giewof titther (et fike used/i el sprivkidr.40dording
Fi 9. (SthisSnRnitlndn Vview of the thernmal fuse of Fig. 7;

[%ﬂll] Flfq Z@]ls ar_secg:lona?%}eom view ofeélﬁ%‘ &’? f&éjc%redm%ftotlus
spr i r’%e@fonum ng the thermal fuse of Fig. 7; [43] Fig.

[45] is Figasidaytalview @heainpamobim@g. igher mal fuse used in
{46 e Sprﬁlé]lihgwboﬂ&ﬁgfeg'o@ EoJlJHf%Lﬁ Wentl on; [44] Fig.

IEW

Sectional used in.the
4 r.nk|éﬁ§§cﬂc98$ﬁaf'¥§ww SR e ol e A%y, 13
[48¢ a plHam 16 isevgeasional N@Waﬁmheealmouléluged inl e sprinkiet of i) .
14 i snvendd@i t om vi ew of the anpoule of Fig. 12; [47]

[45%8 1%1%?[7 %a%géﬁ&)gaq Q%lv o\f“ rmgifer lﬁin%%ei arr}llf)lmﬁé of i é qg the

[5% Fig. 181sa sectlonal view of a further ampoule used in the sprinkler of this
invention;

[511 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



[48] Fig. 16 is a sectional view of another anpoule
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[64] Preferably, a cover 15 is applied to the outer surface of a casing 11 nsing 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.
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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.




through the internal resistor of the electric heater

14 having dozens of ohns (Q, and is transmtted to
the input term nal of the micomhaving an infinite
resi stance value of several nega-ohns (0) or nore.
WOSRFUEBS the internal resistance val ue of RERKR2005/002319
electric heater 14 of dozens of ohnms (Q is

negl ected, and the el ectronotive force is transmtted
to the micomw thout [oss. Such a process is an
operation of detecting a tenperature through the

i nput port. [69] [Qutputting and heating operation]
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contact part 10 is connected to an electric heater 14.
Further, the second conductor 8a 1is connected to a
first conductor 8, and the first conductor 8 is
connected to the electric heater 14 in series. [77]
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[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.




Fig. 15, a cathode conductor 9 and the second

conductor 8a are connected to both ends of a power
source. The cathode conductor 9 is connected to the
electric heating coil 120 of the anmpoule A along a
PEMRPVHIRS i schar ge val ve 3, and a second el REHKRWES/002319
part 142. The second conductor 8a is connected to the
first conductor 8, and the fliirst conductor 8 is
connected to the electric heating coil 120 in series.
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powcr source may be connected to the electric heater or the electric beating coil in




contact the thermal expansive fluid G [84] Fig. 22 is

a sectional view of a further anpoule used in the
sprinkler of this invention, and Fig. 23 is a

sectional view of a sprinkler using the anpoul e of

M Q2009W1725 e general construction of Figs. DEVERWOFP2319
is simlar to that of Figs. 16 and 17, except that an
el ectric heating coil 120 intfirectly heats a thernal
expansive fluid G To this end, the electri.c heating
coil 120 is enbedded in or wound around the outer
surface of a housing 100 such that the electric

heat i vagous@hdnnets héllesrio Hebtethir RGNk vic B&HFhRAEd thdyDe directly
Lher "Bimct &1l Ml Lot ufthg d Bl wikd. She oy bitn@lo Rl o8N e
view of ~a further anpoul e Used 1n the s%rln_ﬁer of
Chi's R IRPAHITE BRY DossRaeieg fo Belperode magl o i Msfimis healsy gihes
spr i rdtdcaic heating goil: Weriewypwdifieatohs, Eddifion@4nd subklimtigs fertizd
l(; 0N t JotiseetinginéModEhrd PossiBit, @fgﬂ;tut?c@pérﬁlllgsl’rdtﬂ ﬁl@Ecr?E@%nﬁl@ﬁ}it &ftllle
i gS.: . ; .an_.electric heating co
120 | “r‘?&?‘?‘%&? |d€/sgﬂsé’§?’g‘3§£c ortpARbind Q%’ﬁ‘&hs ive 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 thermal expansive fluid G [86]
Fig. 26 is a viewillustrating a further anpoul e used
in the sprinkler of this invention in a sectiona
view and a bottomview, and Fig. 27 is a sectiona
view of a sprinkler using the anpoule of Fig. 26.
Referring to Figs. 26 and 27, both a first el ectrode
part 140 and a second el ectrode part 142 are provi ded
on the lower end of the anpoule, and a support 5 is
configured to be electrically connected only to the
second electrode 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 nmay
be enbedded in or wound around the outer surface of a
housi ng 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 nmay be
connected to the electric heater or the electric
heating coil in WD 2006/011725 PCT/ KR2005/ 002319 12
vari ous manners. The electric beater or the electric
heating coil nmay 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
el ectrode part of the electric heater or the electric
heating coil. Various nodifications, additions and
substitutions for the connecting nethods are
possi bl e, wi thout departing fromthe scope and spirit
of the invention as disclosed in the acconpanying
clainms. WD 2006/ 011725 PCT/ KR2005/ 002319 13



Cainms [I] A therno-sensitive sprinkler having a
thermal fuse, the thermal fuse conprising: a casing
havi ng an open space therein; a | owtenperature fusing
mat eri al accommpdated in the open space; an actuating
M208EHLBE in the | owtenperature fusing matRBETER20035002319
be supported by the |owtenperature fusing material,

- thus supporting a discharge Mal ve; an electric heater
to heat the lowtenperature fusing material; and a
power line to supply electricity to the electric
heater, the power line conprising a thernocouple
having a tenperature nmeaspkin art where first and
second conductors neet. #2 Ther no- sensitive

[tsjﬁri nlkl e (RGROEHHikiGe s_tpﬂnm&rawm%la télﬂﬁﬁl’t ﬁke?_th@tl{eﬁﬁzﬁgus@efﬂﬂr%ﬂﬁifsing:
e elec e .ed to a first end o e
power Ii%é#ﬁlgtlﬂﬁgﬁ%{{nr@%sgg&%g%gﬁ%r is connected to a
second eAlPVoiFpeaiuE fusing matenglageqmmodgiadiin thappen wesh d
conduct oen ictuatiggpesshted intthe lawsegprathre fusing foatetid tqot@\vepported by
| i ne. [ 3he IdWPtempErhiiiR rE{pShhdrME tiRPRippsify a BELEAEHNG; t O
claim1, anv@gc&glhré'tter e ackuating pin has on an_upper end
thereof & CoNQquETTVe CONRECTITE Part Wi e C?ﬁFri ses

a conduc® Byver {iprdto Rl rlactrigisy wdrrisstrichgatiethe pdvepy linppomprising
an upper a themmdcouple Habieg @ @mpettutensdabuaing pat Wwikesd st ahd sdcond
cont act s duhg:tsli sehar ge val ve, the actuating pin and

he | ow erat ure fusi mat eri al . coppr.i se a
Bonduct ofte epaseisfiag tPpd FmfineBiekis bareens
connect edfifsieng of the glectrimlapatst is popmegiedie o fitst pnd of thy power line,
el ect ri cthh@at andeanissohscld® d seonl epe fiRteleteic hea,Rgd
mat eri al ye gechid c%hdu%{&gis‘agnﬁ:&%i 106 s&61d dn oP@EpGher B NI
onnected to a second end of the power |ing, and the
[Eﬁ her noc oﬁlﬁ tgeqng“S%WH%Wﬂge‘taﬁcqﬂH’ég %8&?@% LOTG%E ™ onnect i ng
part or thhectystipgpinbescbn ap pprehenddhescof # ponditiag ennneching paftvehich
t her no- s ejuspirikds\d@omiattbr) ke @6ndBQRO E6hinB@ing ParCadinfbr an upper

t her mo- sans _ nbgink Bur
o1 cdet or P BT uf AR hatBPb et R Td,

connect etf® 2geaing pip agd ‘g‘?ﬂ&Wdle?%“fﬁ Gtig materl compyise a conductor,

el ect ri cthe ormdugtive gran¢ctingpsirrigconogvied ¢a efistand af the pater gl

gf : he eihe Slké’ﬂi&heﬁﬁﬂéotﬁfacts fhe w&nﬂa@tﬁd dﬁ f@ﬁj{gﬁﬁh@erﬁi & Gifsf &kl of the
eater | NR&S a.second end .o e power line,

and the ‘fﬁﬁcg[? noc O{Jb%ﬁlg C(l())nsne%t% hRec ch(llcf‘?g of e p%?feg cty fﬂéd

contact PaPETRACOPIdS emagsid (g cpductivpeonagciipg paror the first end

heat er . ¢f3he electrivdieard- sensi ti ve sprinkl er having an

4o ule, mehﬁerﬁmyih?e SRAMRE 8doRfing to ﬂd&?g%@&tﬂh avi ng.an
AR N TR e ORI N R
t he expaliss d if paanested ihhingg ead pf the PaTeeatiten de elostric enalapigpart
coupl ed Beinpaobrdeetedading kel dfahe eftgiria hbagrper at ur e
measur i ngsebaendiehIdcidc Hbar@ i onnected 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.
[5] 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
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conductors neet. [6] The thernop-sensitive sprinkler
according to claim5, wherein a fast end of the

el ectric heating coil is connected to a first end of a
PRPIIHE  a second end of the el ectric heBET/KB00HI0R319
is connected to the thernocouple, and the

t hernocoupl e is connected tol4a second end of the power
line. [7] The therno-sensitive sprinkler according to
claim5, wherein the electric heating coil and the

first conductor are integrated into a single

St ruct ur gechsd BEHRRA w@pduct or, and the second
ﬁondUCtoﬁh'i attached to the fi.rst nd of the electric

eating coi m“mfgfl eﬁﬁ“%ﬁﬁ”?@ﬁg%? G@“g PP er havi ng
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an enpt y a spaekent hitheélecriciRatigail Sicuettbd iotheaBhadoBslel and
in the eﬁmaénﬁ&a&;ﬂelsme@at@a@é&ﬁdeadh@ﬁ%féa il to

eat the tL.ng coi

Xxpansi ve ect
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first comdeleetde hearies coilgadibefrst @Iﬂél@tor prg itegzatédrigto @ eingle
made of anBMEQRR: o WEaicRE, and he first and second

electric ﬂ,@ %Bﬁmn&%{olr & agﬁtlhaﬂoﬂi lRG Ial?djoftﬂ% e?e%%lg h%g’?? ﬁlﬁl

%hus QV g@_ erat ure measurl ng
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out si de hd\xpkRive Aidid corthfHd i 1he eloft@ kiHe; SRNSI L1 Ve
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electric ode

part pro@?ﬂ%@mﬁﬁ tdﬁ?@ﬂ@?%%ﬁﬁh@ﬂkﬁﬁéﬁﬁF6ﬁm§ﬁﬂéw%%$ﬂMﬂ
surface ebcuidieainguysil mgde dndecbirtcopdeand el ectric
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o} The thermo-sensitive spnnkler according 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.



