WD 03/106871 PCT/ GB03/02422 1 A VALVE ASSEMBLY FOR OPENI NG AND CLOSI NG A
FUEL LINE The present invention relates to a valve assenbly for opening
and cl osiwgoa/ibasel |ine. 5 The applicant has previously i mearaBnd/oad22
tenperature sensitive valve assenbly, whikh at high tenperature shuts off
a fuel supply. This invention is the subject of GB patent application

No. 0214736. 1. A description of the tenperature sensitive valve assenbly of
GB patent application No.0214736.1 follows hereunder, with reference to the
foll owi ng draw ngs: 10FIGUREIi e.s b Le ‘rL in
cutaway, of the# A Pat ent
Application No. 021473 6.1 , FIGURE 2 is a sinple schematic view of another
t enper at ur e- Thapiesént émeafien selaied tv @ valys asssadishioy openigpapbelesios ABs Heat i on
No. 0214736.1 fitted in a gas supply line, FIGURE 3 is a sinple schematic

vi ew show ”gTﬁe Eﬁﬁlﬁe\éﬁﬁhz@ révidtidiy ﬂva&@d\@nﬁ)eﬁtﬂi& gbnsidve valve assembly, which at

t enper at ur e- ;{Mﬁuﬁé‘ Rty o¥od ¥R IThBSin9éntidR F3he RMibj AR R IR pheft NO.
o N Gaert 'gﬁ% I e My
assenbly, FI ﬁJ é’qt?taapé’ 1835?95 8{%? zﬁgﬁvf T hgr%ﬂﬁie%et ythv é\jre%aesgoe y of
a terrperatur wWingd@phagsi ve saf ety val ve assenbly of GB Patent

Appl i cat i®dn No. 0214736 1, FIGURE 6 is a front view of the safety valve
assenbl y of FIGURE B5is a ﬁhﬂmhé’mam viey) partly iimentgway,hnd tha temperaperevensigeenbl y

of Figure 5, saf@vﬁlv@d%nﬂalysf@Bmtahoﬁpyh@mmNotm@aﬁét,y val ve assenbly of
Figure 5, FIGURE 9 is a bottomview of a support of the safety valve

assenbly of Fj Pis 3ihhiPdenddic We® @SR0RRE td ol 2¥4i8Te agRihal
temer al yge S%Eﬁﬂs“?' MR %’Aﬁ%ﬁo‘;ﬁgﬁ?{[ﬁm i %@%ﬁ@ﬁ@éagat '43n No.

Vi ew 0 e asse
FIGURE 12 is a side view of the assenbly of Figure 1 F 13 is a
si de vi ew of FEIYREGY isinBmplesiehgmaficofe s gf0 Wé}%ﬁb@%{% qiﬁﬁu RE[ E‘g
t enper at ur e- oBrisinprapire sdrsitiveysafes vedue mssepblios cin(H skaery A@thatmn No.

t enper at ur e- §2heA36iIviateslahertip, val ve device 12, a regul at or 14 and a gas pipe
16. WO 034106871 PCT/ GB03/ 02422 2 The terrperature safety val ve device 12
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FIGURE 5 is a cross-sectional view of a safety valve assembly of a temperature-
- 95  sensitive safety valve assembly of GB Patent Application No. 0214736.1,

FIGURE 6 is a front view of the safety valve assembly of Figure 5,
: FIGURE 7 is a plan view of the safety valve assembly of Figuore 5,
» FIGURE 8 is a bottom view of the safety valve assembly of Figure 5,
FIGURE 9 is a botiom view of a support of the safety valve assembly of Figure 5,

35 TFIGURE 10 is cross-sectional view of another temperamure sensitive safety valve
assembly of GB Patent Application No. 0214736.1,

FIGURE 11 iz a plan view of the assembly of Figure 10,
40  FIGURE 12 is a side view of the asscmbly of Figure 10, and
FIGURE 13 is a side view of part of the assembly of Figure 10.

Referring to Figure 1, a temperature-sensitive safety valve assembly 10 comprises a
45  temperature-sensitive safety valve device 12, a regulator 14 and a gas pipe 16.



A fastener 24 is arranged, at a renote end of the housing 18 for fastening
the housing 18 to the regulator 14. 10 The housing 18 conprises a val ve
stem (or wpioadbesy1 26, arranged with a val ve head 28 i nsi @¢eTidBd3j0n123i ng
above seat 22. A second valve head 27 is jprovided at the other end of the
stem 26. A spring 30 is arranged around t'he stem 26 between the val ve head
28 and a wald, of the housj 8. .The | ve stem 22 has. a.secondary. stem
262, “whi oh 1S ERIENRE GRRarARe e L2 coRpiiel MR 14 SEASOE R TS Fhe
secondary st FVEBH ppRamLnicaon vsiEg coduifl0cnd remote fromthe end of the
secondary stem which extends fromthe second valve head 27. A di aphragm 32
i s arranged abwevboudvg V8lcemphissda 38iveTHeat 24nvlich dfines anagertnt herastn ds.

The conduit Zbusingdéned did ggilawhdped. 20 The conduit 20 has a cl osure
menber 34, at one end, which takes the formof a glass bulb 36. The

duit h ; ey
form of aaih%’%ﬁé@@%ﬁ%ﬁ%%&%ﬁf%ﬁ%% Sesifrf8 S taiihind il
AY

condui t ?@ rea pipe 38 is provided, in comunication with the

cl osure nmb 6, and1 25 djrectly adjacent, thereto, to allow connection
of a gas supg\tlﬁ?i%’amﬁr&Wﬂ”@?ﬂb’@ﬂ%“&ﬂ@ﬁépm &hiarapged wib arvalys hsed 2814,
conpri ses a dhiifdthe nosingmbenenisal 2k eAfseeand vRivg hend 2% ds puoided st g otherreed
cavity. The oifdhbstemdl®. hasprimg Apisrarmangediebumbiic bera? SVbttveed the vihe Heagdgner
24 of 30 t hemousiall@fithe hbnstaglel. oMeovdlecsiomt 2 Be Dhedvalidry blem Tl SwhRP | S
preceded 3y icktdn@sfiolenlidReadal7y & BAeORR Gally B @ 7 TIRAIREEdAPsterh PR, GRR D EN
e o1 00 paiads BPEPER Aol Byt B1Perthe ﬁa%‘f‘#ﬁ HAER ot
40 al | ows ga% oaescvégpegﬁlrzzm cﬁs&ﬁﬁ%ﬁﬁa 1esraa§1§a§gei oY ﬁ’&s"ﬁﬁ'g ?&é%' The pi pe 16
conprises a fjrst pi, art. 5 nd a_second, pipe part 52, which are,
regBect i vel yf@ﬁPﬁﬁ’ﬁEﬁ) EW@%QE@H% TE‘? CQWYEQE%ﬁg@IﬂN@Md-t ive safety

val ve devfce 12. The first part 50 has an outl et defined by a val ve seat
54. The seconidepantuis20 has aatnsufenhemb&ti4, Fhenoend, ethidtakedtht iferm of gtgl&é are
i n comuni cathuiin3éyi The theluitterbasthdOclofure ARnibEe 36,60 dhaher ertd whidkaaRacgadar y

stem 26a i S @hbPechadibet hiling henaahy 9alRearalRNPods SeinA BOaH ob ifliﬁ).t Pf
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PCT/ GB03/ 024598t ¥ her features of the t enperature-sensitive val ve

assenbly can_be seen from FI GURE 1.
The regulator 14, comprises a chamber 40, of dome-like form. The chamber 40 has an

inner cavity. The chamber 40 has an aperrure defined by a wall 42. The fastener 24 of
30  the housing is threaded onmto the outside of wall 42. This step is preceded by
introducing the valve stem 26 into the chamber 40. The chamber 40 has an anmular
recess 44, The recess 44 houses a diaphragm 46, on which the valve head 27 of the
valve stem 26 acts. An opening 48 in the chamber 40 allows gas to escape from the
chamber to the atmosphere.
35
The pipe 16 comprises a first pipe part 50 and a second pipe part 52, which are,
respectively, arranged before and after the temperature-sensitive safety valve device 12.
The first part 50 has an outlet defined by a valve seat 54. The second part 52 has an
inlet 56. The outlet 54 and the inlet 56 are in communication with the chamber 40 of
40  the regulator 14,

The secondary stem 26a is arranged so that the valve head 26b is arranged inside the
seat 54 of the pipe part 50. Inside the chamber 40, a spring 58 is amranged between an
underside of the diaphragm 46 and the first pipe part 50,

45

Suitable K-values for the springs 30 and 28 are utilised.



In use, the first pipe part 50 of the gas pipe 16 is connected to a mains
gas supply. 5 Ordinarily, the closure nenber 34 (i.e. the bulb 36 in one
pref erredwbasmoasfii t he invention) is intact. Therefore, presTgBg/ozaased by
presence of a high pressure gas (such as air) in the conduit 20 acts on

t he di aphragm 32 to force the valve head 28 and the valve stem 26 down,
agai nst the_bias of the_ spring 30. Cansequent| he val ve head noves
away from tPéesEgturesfithe WW‘B’&SWP?’[EY%?%Y%GE DRcan b R, fFofY § by
the 10 di aphragm 46 into the second pipe part 52 of the pipe 16. In this
way, gas is free to nove through the second pipe part 52 of the pipe 16 to
ot her part S sey thexfasppige pan 30 ohdievis lpimf 1@ipemnected thai heiinmngas buppihe case
of a high t@z‘&ﬂﬁh ,Lthe clésife Seaitel @4a(ifel e bilbe3 lipmeepratineriond dfaibkbs. 1 n

15 the embqg téf&fee reettﬁ@eﬁus@a Hyhﬁetaﬁh@ o8 fighlpréleievaisds so
?Zaéliongoto m}; L'Q a %&ir?&t Q'ortc dad 28 dnl! | S
towards th %8"?43%?‘? ag g&q L ?fg' a‘fa& llléagf t he
spring 58, PRUPQVes gvay V’e F'né WE??%‘ ?8 ﬁX) s into
seal | ngl(bordlmhram #A intecth geapad Sipg Pask 5B PI thecbips r1§t "]t?é(r ga%@ 0t he

gas pi pe 1l6movarthrdigh thagscond gipeepayesZviite-pni6 to O'él@‘sam yonegevwla s enbl y
10 qui ckly,ner@érldofipgns kva baiktiagl y and sinply shuts off the gas pipe 16.
Referring to FIGURE 2, a terrperature sensitive safety val ve assenbly 100,
is fitted if) 42, R3es f&tb%@.hwe'aﬂe #218080 meader TBEAL. 194,
from thSC h %Hﬁ) 1&?@% é{'g ﬁ% o{fh% @%Btfaﬂfdo@vn%ds%on% tolftiy |1 ne
102 has™a P df%th f |,[S|glt ve ot

t enper at ur €2 Eﬂgl ‘?9%“@3‘5 g p %Eﬁ % 1)

t enper at ur e26BNIPe yalee wep @tﬁtnv?éaéi’%%"é?ﬁ)o epndiit 2 1ee il rnénged

between a regul ator part 112 and a housing part 114 of
t enper at ur FIEARE 1), vedeahe fyres af e spring iyl ﬂWWGIV@éﬁ@Iiu%b ofideisecondatyi n t he

previ oux) engadi2ee Rioves intb eehling cohiact wit éreavalveesear i of theefirsBpipe @it t¥) ofal ve
assenbly 10fﬁeé sap@e 16.0h e6ie wap e ﬁ@erét&eisbmtﬁmfmvﬂ% haséhBly Thhmiddydui t

116 extends | 2. 1®@f the condwt 116 there S
a valve cl ggure I’rerht%agll}p%{iféﬂﬂgl?ﬁﬁe ot grg elﬁttgéjof the conduit 116, the

condui t ext s sI| ertlcall type: C UL e
menber 120 %ﬁi 'IST'nSl 8’8 s | a?s%mghf ]%b% eﬁt?c%1
t enper at re°!5§1§$1§’i‘ M/Sa % gfpigte] N\%‘?‘fi‘s F\hé &9 PH?fn]n
simlar to dusteddp s tE”ZS‘Ill PJgGURE 1 and as such a full descri ptlon of
the working can be omtted Referring to FIGURE 3, a building 150 has a
plurality ofhd llimer $02 Guiss admetheeidalii shadi gf 1660 a08gat9 sepnEanenitBiag the
comuni cat etgm\yeﬁaﬁlr@.g,émiﬁvct epafefyat walee sensirtblye $00 etandvabuiddindd as<Sebl y

154. The, @%ﬁ{sﬂf\% tv)(lv}é%iséé@n qeobiay almbd 11§ drfm gl ON
W th secon Jzﬁ)g gl‘t ll\ﬁa de a ﬁ%?? af151 14088 1;11155 mptfitire- gé%m 1va.ﬁ)%y1
each floor. §at I'S utlon e~secondary terrp ature

safety val vae‘; ‘%P%]%l Enbl | es coul d be varied depending on requirenents. A gas

line 166 extends through the floors, |eading 03/ 106871 PCT/ GB03/ 02422
The conduit 116 1s, as in the previous embodiment, fitted to the temperature-sensitive

35  safety valve assembly 100 via a T-piece connector to the housing part 114, The conduit
116 extends gemerally horizontally. At one end of the conduit 116 there is a valve
closurs member 118. At the other end of the conduit 116, the conduit extends slightly
vertically downwards and a bulb-type closure member 120 is arranged thereon. It will
be appreciated that the temperature-sensitive safety valve assembly 100 works in a

40  manner similar to the arrangement of FIGURE 1 and ag such 4 full description of the
working can be omitted,

Referring to FIGURE 3, a building 150 hes a plurality of floors. Quiside the building
150 a gas mainline 152 communicates with a main temperature-sensitive safety valve
45  assembly 154. The main temperature safety valve assembly 154 is in communication
with secondary safety valve assemblies 156, 158, 160, 162, 164 on, say, each floor. Of
course, this distribution of the secondary temperature safety valve assemblies could be
varied depending on requirements, A gas line 166 extends through the floors, leading



4 to secondary gas |lines 168, 170, 172, 174, 176, supplying gas to each
floor. An air line 178 also extends fromthe main tenperature-sensitive
saf ety vawoasassenbly 154 to the secondary tenperature-s@aFiGBomeaf ety
val ve assenblies 156 - 164 via, respecthxely, secondary airlines, 180,
182, 184, 186, 188. In use, failure t he consequent shut 5 off, of a
secondary t eRebAdady SasSIRaai 6RY E7(5 aVE /4y 876 euppifing @ds theeaph dloon tirsis linde
airline 17§7¢ le@%x%ﬁdsgﬁ i BE ok emmtam&em@ ddffty SR0E a@gammysmeaom al ve

assembly 15 Hperbdfo-Sullstiy Dhide oSscibee is8e @ﬁt?&EQétﬁrcly“ that
geeop ity AR
HERFRL st iy Ty sgéégie”'% Ty

200 has an @fﬂ@f“@@a@d% Yﬁzsa%ff 14 EESQWSF% ‘Bpens
and cl oses 478 smpzto shwioeff teowain tewpenaiustseELive salstvaliv asaanebly | &% ouEde 04
with the bihenbeuildhig, t Rhisfinrofacerse Advantapeous giheha 136 wssdesﬂu@vhmldmgowenot his,
there is arpamged a flue 208. A tenperature-sensitive safety val ve
assenbly 210 is arranged on an inside 15 surface of an inclined wall of the

flue 10§, AJR% i %ﬁ&ﬂl@lf teh%@raﬁﬁé §éﬂé1ti'(@|s¥&ty FASCHREMDIFLY shPwiRlA anged

208 becores Tt olf kg A jﬁff* R0 Ach Ao iE e é‘“&“ﬁ‘% b 1o

break, whi cB% ﬁ%ﬁﬁm@lﬂg&tﬂ?&@%‘”@f 4 mlcgtg §£$Fh?e Sa Val ve
assenbl y 216umgy of thefBEpcet SpPIRTT HES" 2L Wr%ﬁ ‘S-FT’etbp?F 15 SRS %/%athe
burner. 20 Hutd0Bi nytemparityie-wssiBve salely valveaseampbly ) Oés a%e%w apinigside
conprisd$ astdaty @58 idelined wajl ofithetfrebd)8. f drongiway vrdve 21266 theasfatyvalie i on
poi nt 252,  @asskhnbiy 10is| sttan@sBoraa tina 2 P toarbulo MG itbAue 208. Tinethd Svemtrttant | et

253 is in C%ETHﬁE S bAdmEs BIGkED ML éses(ﬂzﬂ'ﬂ réRAMBwMbe TR @udasfie bapaber as
descri bed wigf r%ﬁﬁ%ﬁ%ﬁ#@ﬂ%ﬁ@ r%ﬁre%hélﬁ% @éfe@%ve%séé&lbl 210
i gl

I
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rubber ¥lsher 261, a sprlng 263, an rod hol der 270 (opt| naI% f PVC) .
Figure 9 sh&@&mﬁ&t%&gm e IﬁﬂfFWk‘@?V@sﬁsﬁ"%kilh el gpmpriges g Qf"‘ B0y The
| over body 25Bambemfor 9isbelts02 laas inflasion pemt 26Ai & hS mym sutlet 3 edAR8 B&e i on
with a fuelpullér2d4(not shown). 35 Operation of the assenbly 250 follows, in
general, the principles of operation of the assenbly 10 descri bed above.

Referri gs t ‘ThE'IS%ﬁiSo&ih 093 §Sin edhiskatid |hY dALVE (AR SBFRhY w28 G closmEi ses
some 40 si mdafe| ééscﬁﬁe& R& ff&’eﬂce\’?d §oe0 0, anthe herahOLaMSUSEY RaliA S

will not be F’es | r o Figure 10, the total height of
the body eq&&ﬁ“g‘%{“ﬁﬁ %@ﬁ%tﬁa 1, ef‘h%'%%i body (A=30 nm) and the height B

of the | ower_body (B = 87 : poi.nt 45 2 utl et 284,
outl et 286, BEdsiembdy 23 blns wm; é i‘/gﬁsk%ghﬁm]i‘?'%'] B%P"h JUPPRER'
30 arod 262, a rubber washer 261, asprmg 263 and a rod holder 270 (optionally of PVC).

Figure 9 shows the spiked, wheel-like, structure of the rod holder 270,

O

The lower body 255 comprises a 28 mm inlet 269, which is put in communication with
a fuel line (mot shown).

35
Operation of the agsembly 250 follows, in general, the principles of operation of the
assembly 10 described above.

Referring to Figures 10 to 13, another safety valve assembly 280 comprises some
40  similar parts to the safety valve 250 and therefore such parts will not be described
again.

Referring to Figure 10, the total height of the body equals the height A of the upper
‘body (A=30 mm) and the height B of the lower body (B = 87 mm). The inflating point

45 282, outlet 284, outlet 286, and inlet 288 are, respectvely 1/2” B8P, 1/2” BSP, 17 BSP
and 1” BSP.

Referring to Figure 11, the distance C between diametrically opposed bolts is 58 mm.



and V BSP. Referring to Figure 11, the distance C between dianetrically
opposed bolts is 58 nm WO 03/106871 PCT/ GB03/02422 5 Referring to Figure
12, the owetoanes71 D from the bottom of the body to the cemCmaRIB/O2422
outlet 286 is 49.5 nm The di stance E frofmthe centre of the outIet 286 to

the centre of, the ou Jet

the body to HEETIRGHEG 2‘%5& g? EP @f @02&

The di st ance oBd#tS$6 1$f1|%-5r1@§| Jili‘e frg ot thguglet e‘??é'fré i ng
to Figure 13theaoutlet 284 as53atmy. 706 d;@imeu%éwreﬂtﬁ '@qtmgfrt@d@dyépﬂhm wesat s
294, a spri ngd@o6f tha repbod stour td (€8, 286 is ABmen. JhaldiS00e acnssthb aegidmgbanaisher
302. 10 The vi& diftleC2%b Relsmmee to tol erate pressures up to 6000 PSI. The
conduit can be a flexible hose, An ai mof the present invention is to

provi de a vakye %raﬁgt‘d?g ét? \%.i\%sdsE @9@9@&%&5&1&%& bob] Jllg‘%’@dt@h

] |
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line) valve &

to prOV|de a val ve assenblé cI05|ng and 8§§ﬁ$ﬂg a fuel line) which is
wirel ess ﬁndTh§N3W§F@ﬂB%EW~%FEW eprie RgESuERS e O f the present invention
Is to provide an electronically operated valve assenbly which is nore
reliabl e. Acdhedbmipit@andefaiflexiblabgect of the invention there is provided a
tenperature-sensitive 25 safety valve assenbly conprising a first region

for a first m&%ﬂtﬁ@@regérﬂ ifbenfidieis rt@gtdﬁue M«v@&seﬁntlyr(ﬁr cRidfdg%hd o@erﬁﬁgond
region Tk a %ﬁ&fﬂﬁ% QRIS LS el Etﬁ %fgtﬁxs&e%ﬂt n{;&@tn%mc

heat - sensiti ve Se t ween TSt and secon reglons
adapted to bi g)cYag%etzggerﬁ@y%%esS?% sure of a first pressurised fluid in the

first region ai nst bi asing neans ;to,open the outlet, the heat-sensitive
seal i ng mean 13!0 of ot < b Bresent ArFREen isio BoXide R walve awpebli derclegngand o

de- pr essur i septiieg & Sdtine)whjribis, wirdlessaby renaeli apemahlet he val ve to nove under
t he biaskdg nmeans to close the first-outlet and seal the first region,
wherei n the tREpesthérdier SR btdtt inandby ival previds ag klecyromiednr dtmecavﬂeé ay

uni t,, whichgainaly ARGk hereSeRdfe. @ paraneter, and react to the sensing of
t he paraneter by seal ing the first region. 35 The input may be a sensed

02 val ue, a ,se n ar t.r |
danger us. s fgg %‘iﬁm B TR RR e A e %%%edaé‘ie%ﬁ m%géeﬁ%té ’
audi bl e valyeoRpCbiy FOMPESGE & LTG0 1Oh T lesspis FreH
t he sensed s atleg 2 fEgioPichd yeeons geetfenfar &§ Rssts:-‘-twdlfh% £ 6FFORM dpgion g
provi ded a t eppprising pdesteirnsitivassalingmetns, o aklye baeenthe finsomsrseconsgregions r st
regi on for aaflapst tepbeasuated dg thé pigksut hd a Arpt eressivived Mipid if iesfirsowtdiet , a
second regi obgdifdt binsBRaaedhs bG 5dthe Sefktf tho heat-sehetitesalifl fre@isn the second
30 region fails at high temperature so as to de-pressurise the second region, thereby

actuating the valve to move under the biasing means to close the first outlet and seal the

first region, wherein the temperature-sensitive safety valve assembly comprises a relay

unit, which is arranged to sense a parameter, and react 0 the sensing of the parameter

by sealing the first region.

35
The input may be a sensed CO2 value, a sensed gas value, 2 sensed earth tremor,
another potentially dangerous situation, or a sensed weather reading.

The assembly may have a audible or visual alert means, e.g. to alert employees in a
40  building of the sensed state.

According 10 a second aspect of the invention there is provided a temperature-sensitive
safety valve assembly comprising a first region for a first pressurised fluid, the region
having a first outlet, a second region for a second pressurised fluid, the second region
45  comprising a heat-sensitive sealing means, a valve between the first and second regions
adapted to be actuated by the pressure of a first pressurised fluid in the first region
against biasing means to open the outlet, the heat-sensitive sealing means in the second
region being arranged to fail at high temperature so as to de-ptessurise the second



45 conprising a heat-sensitive sealing neans, a val ve between the first and
second regions adapted to be actuated by the pressure of a first

pressuri swooBliodsdi i n the first region against biasing nmea2a3/aGr3open the
outlet, the heat-sensitive sealing nmeansgin the second region being
arranged to fail at high tenperature so as to de-pressurise the second WO
03/ 106871 P& sBRdreRaZuding g ivalme td rove bpderahe biasing mévms vakloee ths finsy e
under the biagéingd¥Ba s fig fglse wheeir the tdmpepatinectensitice sefety vilve adsentbly
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prevents novksfent of shaft. 10 Preferably, the shalt cooperat es W|th t wo
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region for r.essuri se reg| aV|ng |rst outlet a
second regi {)CH tf‘ "%%eaond pressurised fluid, the second region conprising
a heat - sen5|t|ve seal i ng neans, a val ve between the first and second

regi ons ! adéﬁ@@dﬂwob%ﬂla@taéﬁﬁcéd) e Eentinnsicris nepvided 2 fRPGFIEESERINY
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assenbl y co r| Ses t r.on eVl c da eg?orﬁg

suppl y powef ? 1 OAre Y ?/58 & %‘ﬁ ne T Y ert

t enper at urea%ﬂgjrgt ?73"‘1 5*%‘?‘9"‘?/%"1‘ eﬂ‘é? §°? ?}r"é‘gmcﬁn e t}é”t%ond
aspect and e lﬁmoﬂd“ﬁlﬁ?&ﬂh"ofemﬂ?@mvﬁéﬁ%ﬂil serily SEOBRERS e nt

of the i nvenkiormic dédcaatidaesolis selbirgnged t«ammbwarm tb@relccggmadpacent a

mul ti-r@®m building such a multi-storey building. The tenperature-sensitive

saf ety val verdassl WE@@@ eraAlg-sohsifiveesafayp edirs agbmblyehas thefebtuess of nilysecompr i se
d

an electricg whb&hos@BaRentide problem alerts enployees etc.
and resets a ter the probl’em has been sensed (and solved). 35 The

heat - sensi t ve seal.l ng, mean se | ass I

preferably & PEUFEF frfef%l %tag c@mg?ln%r lﬁe% 'e?’zaa@ %HJ haé"‘s%ﬁlh%gqﬁ ag%agﬁ 19’ b

expl osi 8k of J?“r’F'é‘t FUrp-rppw ilgug sughq grofiss ’r'eé(f élf gy brittle so upon

failure it does not nelt and maintain a seal Liquid such as water is

arranged up3he campesitutcrrsngjtive safeipivelve astonatdy m’\@w offibe ghpasts Withe invantien
may comptise an electric panel board which senses the problem, alerts employees ete.
and resets after the problem has been sensed (and solved).

-',

35
The heat-sensitive sealing means comprises a glass bulb, The glass bulb is preferably
liquid filled so at high temperature the liquid canses explosion of the bulb. The glass
bulb is preferably brittle so upon failure it does not melt and maintain a seal. Liquid
such as waler is arranged upstream of the glass bulb so that when the glass bully fails
40  Hiquid is released. This liquid may be conveniently used to douse & fire.

The valve assembly preferably fits directly to a gas meter.

According 1o a fourth aspect of the invention there is provided a temperature-sensitive
45  safety valve actuator assembly, comprising a region for a pressurised flnid such as air
and heat sensitive sealing means on the region, to close the region, and a valve actuator,
the temperature-sensitive safety valve actuator assembly being designed to be fitted to a
valve assembly for a fluid supply line, and the heat sensitive sealing means being



40 liquid is released. This liquid my be conveniently used to douse a
fire. The valve assenbly preferably fits directly to a gas neter. According
to a fourwboagmset of the invention there is provided a PCT/GB03/02422
tenperature-sensitive 45 safety valve actuator assenbly, conprising a
region for a pressuri sed fluid such as dr and heat sensitive sealing

means on the Leglpn it ngg,%%gnh?c g{ 53%1% 864 1t [veac ;_?or

t enper at ur e| n m%o be
fitted to a0 %W@P%ée‘i’?ﬁ’l"? tF’o"rt ‘éa‘?laut' “sﬁ‘i‘?ﬁ e hea Sefsitive
seal i ng neaastuable ygoweGRlaiiESR1 PCT/ GBO3/ 02422 7 de- seal abl e at high
tenperature to de--pressurise the region, to nove the valve actuator so as
to open sa regfeably the oot eleatromtally cgesitadbl y, the val ve actuator al so bei ng
actuabl e by an novable finger. 5 Preferably the finger is electronically

oper at ed. Im Offs P &ffatadedcﬁﬁaﬁﬂieﬂtenbfothé henieRNGNT | @k BR€ n@re NuRhdrar t her

tenperature.g g&% ¥&s§ﬁfee telseérea ?ov@&é&v'ﬂ@dor tehé urikach

further tefprarire e§5¢e§v étnwes 88 REB 3 Bbdivel 0 the
rrperature al ¥ %F pﬂe of the

O b vebh SO Al FFARLoF 8 T ¥ s@gﬂ*ar-'gz é%?

communi cat i sietnivelye esrembBhs éﬁ&f’W&‘@ﬁ% wiithehe Sgmpepatirerspasill |v>9]v§0 t hat

de- seal i ng mkembiyg shdet dseﬁ@ingmféhfsm Emlméﬁﬁglﬂﬁﬂn%@é ondapirgordiekit off  the

or each furthber edchripehaticmperamresicnsitice saféwtwlveabseentds mmmnywnmt@bﬂmthfm cat ed

to the tenﬂa%gltaﬁ{r@.g&gﬂwet | ¥etpaf wilve vadse@bBssarblsitutt ottehubutldre afut thet of

t he S‘t &@%Hﬁ@-séﬁﬁﬁﬂetsbﬁéﬁ/%\f@syeﬂfﬁive assenbly. The or each further
ature-s

t enper nsitive saf ety val ve assenbly are all Preferably in

conmuni catl vvlth ure-s i v
Accordi ng t V@gﬁ e%%m e[% Str#;?g %%%eny{% ageo(g/ﬁg)?%@‘] ]B/w | di ng
havi ng a t‘i—ft%?‘g?‘m"é‘ E?Wf%f%esﬁt}SlU‘é‘t é’ﬁﬁ?%?
tenperature-sensitive safety valve actuator assenbl y in accordance wth,

r espectdel fecerding fib ras fifthsaspemdf heiinngen fheretin praviget e bildingehavingst i on
fitted theretrpe@brédstmitper adfeyevalen sissimidy sef tnypevatineesensities sl rvalve
accor dance mdridtort dxecrhbly €At dcodrdimdel withonespetiviy,cihiz e, segondpshiil oefomngl e

only, and V‘Asb&t%?ﬁﬁﬁﬁ%ﬁoh@it&@ﬁmf&@m ning acconpanyi ng drawi ngs i n which;
FIGURE 14 is a schematic view of the parts of a shut down device in

accord th 30 the invention 15 i h i C. w of a
valve. dSserbl S v jé%?taa%% R Bl g%ﬂl?ﬁa
schematic Vi, bepdesenbed, pyc el xappple; orlye R With JEEHTe 19 eg;%am}nlg
accor dance wc@rmpw@lg %’ﬁ?tﬁgé}hWhF MEURE 17 shows a schenmatic view of sol ar

val ve assenbly in accordance with the invention, 40
FIGURE 14 is a schematic view of the parts of a shut down device in accordance with

30 the invention,

FIGURE 15 is a schematic side view of a valve assembly in accordance with the
invention,

35  FIGURE 16 shows a schematic view, partly in cutaway, of a second valve agsembly 430
in accordance with the invention,

FIGURE 17 shows a schematic view of solar valve assembly in accordance with the
invention,

40
FIGURE 18 is a schematic perspective view, in cutaway, showing internal parts of the
module of the solar valve assembly of FIGURE 17,

FIGURE 19 is a schematic side view, partly in cutaway, showing the module of
45 FIGURE 17 connected to the temperature sensitive valve assembly described earlier,
and



FIGURE 18 is a schematic perspective view, in cutaway, show ng internal

parts of the nodule of the solar valve assenbly of FIGURE 17, FIGURE 19 is
a schematwo osita7vi ew, partly in cutaway, show ng the nodwCe/GHo3/0282F GURE
17 connected to the tenperature sensitivé val ve assenbly described earlier,

and WD 03/ 106871 PCT/ GBO3/ 02422, . 8. F| GJRE. 20, i85, 3 SChembli e det/ivgeof an
array of terﬁ@mm@lﬁ‘s%ﬁé{eﬁayg sides el,w%]glil gy 3?’%@(1311 CRGTRLhGIR Seery VEe

: GHI8 g8 gphal Hl KIRe eact

[4:

|=]e]

val ve assentrisserthiies iy abuiging) erchabRARERRY BrafRe o
FI GURE 14, t¥ve parts of a shut down device 400 are denoted by the

followi ng reference nunerals: 401. 6v and 24v transforners, 402a_and_402b.
C02 det e§t OrRaFadingas FERE ad, thel Park08f aRblagownideyics 00 as\denoied i the

val ve, 405. %33@@%82. feoheé h@gabRs fault in building, recharges and resets a
safety val ve), . Conpressor (to recharge the valve), 407. Trenor

detector, 15 408 1 our ck-up battery, 409. Sounder, and a 410.
Warning |i gﬁQl.ﬁX@néﬁgYEﬁWé#i C 40@ ti desi gned to acconpany the

t enper at ur e 4078484 HR: eS;ectcgdmggp% cgcggrénbl y 10 descri bed herei nabove.
The val vi) aséBntig)ayi@iti | | cl ose down in the event of C02, gas or trenor
det ecti on by404COAvdeleseoidonlvg02a, gas detector 402b or trenor detector 407.
25 The val ve4(ss Sanbl boaid(lociosdmst induildingt ivehasgesand seseErsaliia¥al¥®). t r enor
det ection Uskii) ChaRessob@aketha@e theRveyhut down device 400 will then

re-pressuri zgof'hﬁefﬁa{‘\_{ae@@@enb!y 10 and will then enable gas to pass

t hr ough ggpei f {ouggg&g@%&f rectified. 30 Referring to FIGURE 15, the
val ve assenb Zgg 80 r%es a“12 volt D)C geared notor 421, which is
arranged to Hher el vabl e joint 426 to actuate a ball type stop tap
423 in a pi plyoWarmyeg 58E nptor 421 is powered by a 12 volt D/ C battery
424. A 12 volt D)Crelay unit 422 controls the nmptor 421. Al of the above
parts are hoUkeshut doamnRldGicord0fds designsd 1q 2pcompayy Thip EIETIUTE SSDRHVG 591@5( is

desi gnedy¢ 0 bgvé adseblyt1d debmibed herinkbodescri bed above. On  detection of
poi sonous gases the assenbly 420 will react and open allow ng pipe wort"

The valve assembly 10 will close down in the event of CO2, gas or tremor detection by
CO2 detector 402a, gas detector 402b or tremor detector 407.

95  The valve assembly 10 is reset after the event of CO2, gas or tremor detection using
panel board 405.

The shut down device 400 will then re-pressurize the valve assembly 10 and will then
enable gas to pass through pipes after detection is rectified.

30
Referring to FIGURE 15, the valve assembly 420 comprises a 12 volt D/C geared

motor 421, which is arranged to operale a removable joint 426 to actuate a ball type
stop tap 423 in a pipe 423.

35  The motor 421 is powered by a 12 volt D/C battery 424.
A 12 volt D/C relay unit 422 condrols the motor 421.

All of the above parts are housed in a PVC or metal box 427.
&
’ The valve assembly 420 is designed to be fitted to the valve 10 described above. On
detection of poisonous gases the assembly 420 will react and open allowing pil?e work
1o deflate by means of air or liquid. This is done by means o?‘ radio waves being sent
from a gas detector sensor on reaction of gases. The valve will open with pressure In
45  excess of 230 bar.

The valve could be fitted to any cylinder and on reaction open up cylinder.



to deflate by nmeans of air or liquid. This is done by neans of radi o waves
being sent froma gas detector sensor on reaction of gases. The valve wll
open wi t hwproadedsre in 45 excess of 230 bar. The val ve cowmca/dres3feeeed to
any cylinder and on reaction open up cylighder, WD 03/106871 PCT/ GB03/ 02422
9 Referring to FIGURE 16, a body 431 de, from hr.as i ttac Y,
e.g. a threaBefrringinFIGHRERLG. 8 body ﬂ%b&%?%@‘%&?ﬁ%%‘%??‘?ﬁ%ﬁ% %&& egd ve
arrangenent gditiod H1hwde 48aperpyreasenaifiye FHSAT WV%WF@FWCRN. FhetRody 431
defines an ipteppdd r6a\Grtesppdldboie Theubddycddlodefings @n intereal cevisedd !

t hreaded (br e bPAhitR s thveaded.anged, partly in the cavity 431b, so that
t he threags 0 the cavity surface and rod nmesh. A gland nut 433 seals
h

around t rod, 43 e i iz [ 219‘1}& - § thekBred@3ocan
be ti ghtenedg‘oq“eﬁ%%‘ﬁ@_ﬁ%g) %’{E‘c‘%ré&ﬁg%d’ ox\eﬁ?égﬁ%ﬁg%g%%g?% 432 has a pin
434 through the cayyy Birkace pp O%Zm‘?/s 't motor 435 has a cog 435a. A pair of
(nmetal) pins 436 are welded to 15 the cog, 435%a. .F denotes.fu inlet. The
rod 432 is adrglagbuust3tseals appied thigodcbl Whes It "Eﬁl‘%ﬁt‘g% g?‘ﬁyeiﬁ'nﬁ%%mgﬂ“\/e

t he pi ns102043Béan eatightened or bostnsd aprordiBgly432 in both cl ockwi se and
anticlockw se directions. Arelay unit 437, like relay unit 403 in FlI GURE
14, can' be usgdet endhé R 43nhapRpBr4344Bbugihitso, a remote fob 438, can be
used to radio control the notor 435. 25 The gl and nut 433 can be tightened

T
f

e
val ve protect™a ctiron o 2 gases, "snoke, also
trenors. 1The he108438br ks by nmeans of radi o waves, w thout any need of
wiring. The val ve can be connected to a tel ephone |ine and actuated by 30
t el ephoni ng & denaigefust mlgted nunber, In particular, the tel ephone cal
triggers a swtch which operates the valve. The solar valve can be set up
for a site eniikhReLniDis ardpgtd ob that e dhet cogot3Saretatea theopins K36 duwe thearing n
t he evenb(of 48250 AR Fodlre HRGLAZIDn shaln gleclonise anhatiticiowheishiigctivms! d be abl e
35 to close éomn the services by means of pointing the fob at the valve
rel ay. The S%'sggl %g&ﬂgyeq?% %8 JATIGORYCTY, RuPBo kbR iopRBYHRNANE

C

PRI U T T ey

soundi ng al arns, givi ng total protection from gas n? C02 ses. The sol ar
val ve gi 28s [lhetgbatlinundiF capihedighianed of lopsenes prededingly (ratshodm). The sol ar |
val ve can set off containers releasing foans etc. or water services. In
anot her aspe®cfafing e FIGURE 10nthe sbdravalwwepiotict after Sleedrtivation| ofcgsasrui@t i on
With any valgygsasseed akontdiéoudhy wWheckodie by s ndhalie waveh evidioubbiver .
need of wiring. The valve can be commecied to a telephone line and actvated by
30 telephoming a predetermined number. In particular, the telephone call triggers a switch

which operates the valve.

cannot hear

The solar valve can be set up for a site engineer or a peirol qﬁendant to carry a fob
button that in the event of gas, petrol, acids or dangerous conditions they would be able
35  to close down the services by means of pointing the fob at the valve relay.

The solar valve could activate any given pipe line or any product that would need a
valve fitted by means of a key ring fob.

40 The solar valve can protect people that cannot smell also people that cannot hear
sounding alarms, giving total protection from gas and CO2 gases.

The solar valve gives protection of pipe lines from explosions etc.
45 The solar valve can set off containers releasing foams ete. or water services.

In another aspect of the invention a solar cell is in elecirical communication with any
valve assembly previously deseribed hereinabove or hereinatter.



WO 03/ 106871 PCT/ GB03/ 02422 10 Referring to FIGURE 17, a fuel line (e.qg.
gas line) valve assenbly conprises a tenperature sensitive safety valve
assenbl y wo®3asssdescri bed above. The assenbly 440 conpri ®€E3/GBaoZzRe 442
and three renote detectors 444, 446, 448.10ln this case, the detector 444
Is a snoke detector, the detector 44 the det ect or

5 448 i s a gRefandngde FICURRH dé‘t@@l&ﬂ%@@ &?&émeiﬁi‘(ﬁoﬁ g“%ﬁ% m
range. The assmepebityre4ansitive snfstnmgue assamblyiidias deparipad \'%]PQVF?

450, which i goipiises acmedulesiddrandritped remotendatoctass HaH, 44Gd48alln this cgse, th

bui I di ng. 10 dala@coﬁaw (04 ¥maKe dbtectar, tien detectomd4t TsueCOL, idetector,randdhe dctad:tar in
Lhi s casesa gagidd 88 ol S Rid-aa muaf 4dehasSwandar sh RRD0RBIAES 454,

Ref erri ng to the nodul e 442 conprises a radi o solar panel 456, a

casing 458, ﬂe%@%ﬁ@%?ﬁon rﬁ??‘i er 4{3811&31 %ﬁ@%@%ﬁﬂf@%@%ﬁ‘ié’%ﬁﬁg

lifetime) 46 b rman

sol enoi d 4680355%315"’1‘[3?@196@?‘:%?@ %ﬁ?&'ﬁg@ga 1{:}%' operate with earlier
tenperature sensitive safety valve assenbly. Referring to FI GURE 19, as
soon as ndi Theasssmbly 4AALs weengeh in aduehiine, Fopartiewlar sRivese @ 26dinedases
pl unger 470, detvhsteamonfabe siurdand ggyrméeter 434ose val ve, and shut off 20 gas
line. Referring to FIGURE 20, tenperature senS|t|ve safety val ve assenbly
440 is arrang&@bnmgt@mel twraemﬂmme HRRT Iﬁaﬂ solbf Gand 456, 4 Chsing

arranged a "g%' ﬂfoZb&e ac&am&a; batfé a§ﬁfe a@g% ﬁla:%f

474, 476, .47

seal ed céﬁ'rruﬁf”g aengl Z’Qie EI\SFME% & 18 g when %écft
482 break as§%ﬁ%P9ﬂ§tﬁ Ehft'?F er drgaper SB’EW’E‘YG'E ﬂﬁ% %ﬁlp g’ or ot her I|qU| d
init so it explodes outwardly so as not to block outlet. Al so, water_ is

ar r anged- ups Reearing 66 FIGUREaAB, aheoomhas padiajwayes tsignah begcon Jeswvea 60 tint 0 a
fire- An air solgasidd6d9€easehplnhgardi0behioh ecvet diaplragmrie close valve,tand shiutredl A
conpressop 49gslkige.al so 30 attached to the line so the valve assenbly 440
can be recharged. The snall solar panel 450 charges the | ow voltage battery

a02. The bal'sefdffdd e FROTRECHS ér%teﬁ'ﬁr SehBRRl ﬁf&ﬁ%aw@'agcaﬂbfy 940 i’s dtged

] el el ST G § SH S gl I S

of 11 gure 17 g;mﬁ@%%% %3 f»vlwg %égﬁ%lgea %’;39 i ﬁ g S@E?Hqﬁ% 0
d y ORI

glr ggglss t Oeg@BEmbeﬂﬂlﬂ’ whicry bottle 4321bf6%mbm ﬂ“&ﬁa@fﬁ@ﬁﬁs Thfeb%qf 482 b@)‘?\/\}@ﬂ\‘éﬁ

valve will ok oder dfifidt indt gaét sppyky puivardiptso @k ot meblodk ohttaAliousvafends s_

40 The sol ar afhsivédny of Y4B dnasvhen bealkt filndle whted B gelasmdd watoks firco A irli 0

si gnal s. The ga80] 290, WHiME cdf*Be &@t&eﬁ Resorascts® wn HRAIeNt & rsabi 49 gsAND| Y

eartLtt?g’ﬁgrgﬁ&}ﬁ&téﬁqﬁg“% V& s 4@0\&&%&&@& agoul d react under

ere 1s also relay fitted |nked 0 a sol enoi d, which,
when acti vat d.set off n al arm and _al 0] bo
fire depart “’ﬂlt cﬁé R 4I5 g@ ? ;( i‘iaég% %?IX S‘ﬁgga]ﬁgg 2‘?
earth needin O%WP rSOiEngih ‘?fﬁge lt‘sd’f Wa?t"@ﬂafl' rgrmv%p%c 1be

i nstal | ed ont @:kmg devmc A beacon relay is installed into PVC box to receive a mgnal o
35  detectors 444, 446, 448 of figure 17. The detectors 444, 446, 448 can be fitted into any
smoke, CO or gas detectors as illustrated on page 1 when assembled can transmit
signals to solar powered valve 440. When this happens the solar powered valve will
close off the gas supply, or petrol line, or hazardous fuels.

40  The solar powered valve 440 has no external wiring and works on radio signals. The
solar valve 440 can then be mounted onto the valve assembly 10. It also can be fitted
with a tremor switch that would react wnder earth tremors. There is also a relay fitted
linked to a solenoid, which, when activated, would set off an alarm and also phone the
switch board or fire department. The solar valve can be installed onto any location on

45  earth needing only power from the sun to activate. The solar valve can be installed onto
the valve assernbly 10 which would be for commercial buildings. As in FIGURES 17 -
24 the solar valve is showing the various position the valve can be installed.



t he val ve assenbly 10 which would be for commercial buildings. As in Fl GURE
S 17 - 24 the solar valve is showi ng the various position the valve can be
i nstal | edwOW®10:8/1.06871 PCT/ GB03/ 02422 11 Referring to FIPGUREB0302422 renot e
control device 500 showi ng notor etc. conprises:- 502. Reeth Connectors,

504. Magnet, 5 506. cted to tor,. .an 8. i.hg to
FI GURE 22, a hefersing t@@ﬁi@%ﬁ%e@ﬁ&@%ﬁﬂ%ﬁﬁ‘@? %bg%&%\%gn&%&%%%i ‘ﬁ%olﬁ'gsﬁy
conprising:-. 10 510. Detector (Sniffer), 512. PCB Board, and a 514.
Speaker 15 RefR@r Reath CoumpeiSRE 23, a control unit fitted to val ve assenbly
10 conpri ses:5045Magnepntrol Unit Relay, and a 51 S. W ndow Mdtor 20

Ref erri ng 5t o JpkCUARE ebhnedtbProont.enmdantrol unit uses a randonmy encrypted
code hoppi n$0t8.eq\}i1&g} ogy so that the renpote cannot be scanned and
reproduced. The renote control has been devel oped to be used with an

electric win not or . or a a Cath Kwhi Lol L

open nost vaﬂg‘%@‘."‘,ﬂ?ﬁg P&é@ﬁgﬂ%’aﬁ’ r%}lﬁ‘%taé: P m?@?léle R ﬂg)l %&bﬁ%&ﬁgﬁ L(ggg?\ﬁw
desi gned for WAEEEve assenbly 10, Wien energised, the finger 25 434 will
cl ose andlOopen the val ve by neans of an extended rod with washer assenbly.
Wien gases aridOappesectort(Snifier)det ect or 510 wil | react giving a reading of

bet ween 0.6 a¥1d. FCBBofrdaandd t to t he speaker 514. Positive and negative

Wi res connectsldr @pediee speaker 514 to the small electric notor 508. 30 The
arm 506 connected 'to the notor 508 has a magnet 504 thereon. When the notor
508 turnsh [ r ! @04 Will in
Curn rorsbe SR iR FROERE 8. LAy BB R ey LR HeRE oot e
control button. gen ﬂﬂpﬁ%e 504, reaches reeds 502 they in turn send a

si gnal 515 t 0 16h c-@{tr@}: n motor 51 8, via control unit relay 516,
cl osi ng val vé¥l$oWindew Mewét the systemreverse 35 motor. The motor will
nove away magnet 504 causing the reeds 502 to separate. This procedure
repl aces 0r esiéfaginghe PKEURE 2n théeemetauvetralomit ebes59 Gandamly dnryipted code
appreci at ed hopphe teaddRizytsh @ar ilerewmtey @maor tngamdtmdfroprofuet. [Theesmote

di scl osed her{i k1 Rsf1REn 84 @Rtipbil GBS hekd WAN MVeeciR! RindoWmERAPENE meforhes 4 he

known val ve A0 A ANGRRENLS: iR B3 SB5Hbs bl SEOB DAtk eRarichl @ (B34 in
FIGURE 16) has been designed for the valve assembly 10. When energised, the finger

25 434 will close and open the valve by means of an extended rod with washer assembly.

When gases are apparent the detector 510 will react giving a reading of between 0.6 and

0.8 of a volt to the speaker 514. Positive and negative wires connect from the speaker

514 to the small electric motor 508.

30 The arm 506 connected to the motor 508 has a magnet 504 thereon. When the motor
508 turns the arm 506 and therefore the magnet 504, the magnet 504 will in turn rotate
over reeds 502. The reeds 502 are bridged across the remote control button. When
magnet 504 reaches reeds 502 they in twrn send a signal 515 to the electric window
motor 518, via control unit relay 516, closing valve down. To reset the system reverse

35  motor. The motor will move away magnet 504 causing the reeds 502 to separate, This
procedure replaces pressing the button on the remote control 500.

Tt will be appreciated by the reader that the valve arrangements for fuel lines disclosed
herein offer significantly improve safety in comparison to the known valve
- 40  arrangements.



1. Atenperature-sensitive safety valve assenbly conprising a first region
for a first pressurised fluid, the region having a first outlet, a second
regi on fowoassesond 5 pressurised fluid, the second regi oRCTWGRIBIBI2AG a
beat -sensitive sealing neans, a valve bef2ween the first and second regions
adapted to be actuated by the pressure .a first pressurised fluid in the
first region against biasing neans to og he outlet, the heat-sensitive
sealing neans in the second region fails at high tenperature so as to
de-pressurise the second region, thereby actuating the valve to nove under
t he biasing 30 Weaﬁstehi@eﬁhﬂs-@eﬁsttﬁzefsafeﬁy valve hesemblydcompilising e firstrregion doji on,
wher ei n t he &%gﬁhg&@ﬂﬁﬁp@i‘aj fegRnSkdvidgya \fadt wailes sesdobyd eeplgur foyes saone| ay

the | tsehlong Garg A 94l0g Of
t he par a 1‘3‘ S d tﬁ@f‘i“aﬂ& rPé’c&&}ﬁ% a hédersBR e sehltgl

a

t enper at ur e- Q?é"ﬂ}é"ﬁreﬂlltb% %ag{j “Fi "°on§ chlag gehﬁ i!fgf]%tg 4 er@é&urﬁﬁazf%sg‘l n
the input |Pressudird %lg%r‘ilg , N

t renor, anot H#T'S%Mﬁtsﬁd}qaymaﬁﬁ rtgﬁs‘ze@,nﬁ Lfggi% Bl fﬂ ]élgééﬁ@gﬁf d§ F 0
readi ng. 3. Adetmrlaﬁﬂiﬁée%ﬁﬁglpméh%féb}é??%\F £ xalve t,move updsr aflﬁg any
precedi ngo cl aneans 20 whose eithe t first aovidetbl apdhagala th@ldlﬁéifﬁte Tegion; swhgrely dh

neans, e.g. tigmpt@ike-Satislivyaefety valve assuinblyi compoised heelse usﬂ,dwhmhusgaﬂmgw\
tenperat ur e- St%fééﬁée' MArAAGE! ¥nd/ RhMAo BxsRitthy oPibe Pafiniger by aenpting theedivego

claim wheresj, ﬁr E;@@'ature sensitive safety vaI ve asserrbl y is also
renotely, wr'e ess el ectronically operable.

tenperature-sensiti ve saf et val v assenbl COI’dI r
claim Wher é nAt WEPFRIEFEISIVG. %fs Cc\?ﬁﬁ@%aagﬂﬁ%r ‘%ﬁ%gi'nrl ses
an el ect roni dupHVisce Sﬁtﬁﬁ@l %D%d{aéﬁe @eFefnS =t B 0% %0

el ectronic d@mmﬂlsaaan@eromsmenmr@r%nﬂﬁéma yEeadigLet y vaI ve assenbl y
according to any preceding claim wherein the valve assenbly conprises a
val ve actuat g, AcicH@eetirbyenhtiver @fayvabatdssambly acchéing doamyl pregilug, claihe
val ve acpgyat %he@éﬁ%@@ds&ﬂb@%a@ RN of vivesaldre nfetuig @ly. 13 alert. erdployees in a

t enper at ur e- Sk g }f é%ﬁfédyswl{é‘l ve assenbly conprising a first region for a
first pressurlse the reglon haV|ng a first outlet, a second region

for a second pressurl con [

heat - sensi ti Vi éet‘}m éﬁ%ﬂ “'e? %7";‘?% Yal5 e enﬁlﬁ? A &rﬁ&ﬁgp‘{) ﬁhgﬂc%goﬁof i ons

adapt ed Lo bevkeEeinhe ERTEHE-SSRUR G SOV v pseibly e a0 RO TEFESDA ¢ ho

first reghon éq:@lon@ﬁﬂbm%@bi@ means to open the outlet t he 40

heat - sensitive sealing nmeans in the second region being arranged to fail at

hi gh tenper a4 upetesfpetfurk ettt edayvabe dshantde aormdinggb amy preeedmgyclaim,

actuating thewl?{ @ki% fhd RmpeRYiRe ARVl BRNPIAG NgeriBRREmibeisel MSedibgicldevit

outlet and Se&dasﬂfz]r‘::él[él&né@@itcpﬁ!p&mfbt%@ﬁc‘&@ﬁ@%\%@re sensitive safety
a e

val ve as sore

Vo 03/ 10§§71 EPCX t%?r%%{'a%rg—zsgnsﬁ%\% safety valve assembly according to any preceding claim,

wherein the valve assembly comprises a valve actuator actuated by de-pressurisation of
the second region, the valve acmator also being actuable by a movable finger.

rel essly, electronically operable. 45

i5 7. A temperature—smsmvc safety valve assembly comprising a first region for a first
pressurised fluid, the region havmg a first outlet, a second region for a second
pressurised fluid, the second region comprising a heat-sensitive sealing means, a valve
between the first and second regmns adapted 1o be actuated by the pressure of a first
pressurised fluid in the first regmn against bxasmg means to open the outlet, the

40  heat-sensitive sealing means in the second rcgmn being arranged to fail at high
temperature 50 as to de-pressurise the second region, thereby actuating the valve to
move under the biasing means to close the first outlet and seal the first region, wherein
the temperature-sensitive safety valve assembly is also remotely, wirelessly,
electronically operable.
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8. A tenperature-sensitive safety val ve assenbly according to any preceding
claim wherein the tenperature-sensitive safety valve assenbly is actuable
by the axwalod/ipasvenent of a rotary and axi ally novabl e shaCw/GES30242A
tenperature-sensitive safety valve asseniby according to Caim8, wherein
the shaft cooperates with one or_nore stops gni ch prevents noveneni . of
shaft 10. A Benpdemparaiuressansiye \?éf‘?g’a’lf’féi’%/a?ﬁ&!nb & {p %%%?eqf‘ﬁ%tc aim
9, wherein tidereihalid tonppelse-wpsiive rafoRo valvgpassembly1is. aguable by The ax

t enper at ur e- gRREMbNGE agalet sndexially rassbleishgftaccor ding to O aim 10, wherein
the two stops are arranged at opposing sides ~ of the shaft periphery
(i.e. spacedgby, 180 . deor eastive Lofeh2valfs hABRBRAMERIBLRSCldinies, Sulfcediy thal ve
assenbl y acc aﬁcﬂ of | : amkhe ach stop is
not or dri vengﬁ .G%Rgrg%agp(!‘é@a nﬁﬁ%@%%‘?ﬁ@@%ﬁeﬁeﬁ\%@e assfe%[r%%ify accordi ng

to any of Clainms 9 to 12, whereip the or ea St op,.i S n '

rot at abl e nefBeh tempperalre-geusitiyh Sp fquag‘-’% @'??E’?’H}v e EPW%H@ZQ&%&%“%@
conpri si ng aSHﬁmopﬁﬂ@ﬁéﬁﬂI@fo SO rst pressurised fluid, the region having
a first mutlet, a second region for a second pressurised fluid, the second
regi on conprii3i Agedpdianie-gmnisive isafetysedivd asgemilptrscording b Bainb é9.vwkareintbe
first and seeQpddfGh®RfragskAPiteshposing @ides tofahe dhify peiighepy s spacedfbyaldl r st
25 pressuri S%g%xje%ﬁ' dinthe first region against biasing neans to open the
outlet, the af“sensitive sealing neans in the second region fails at

hi gh tenperatyre so as to de-pr hSe . regi \V

act uat i b hgﬁv&mpqra%wsﬁwgﬁgﬁﬁ% sebvify? SERRE 0 of CURE 0o 1,

outl et and s@dierdinher cagh FARISGROUHERSi n the tenperature-sensitive safety
val ve assenbly conprises an electronic device and a solar 30 cell arranged
to supply poviarAttempéretet-sasitivaisefedeval veassambly acearding i any of &daime ) 9d 2,

saf ety val ve \agsgntieoraedosiol Bgndumtainn guottdd mgmbeni m  wherein the val ve
assenbl y,4s arranged in, or adjacent, a nulti-room building such as a

mul ti - storey Ul i Bgndesdfitive hREPGAIM bisemBRNnipirkmesa fiek Yegioh Y& asmenbl y
according to an% CEALN I 5% ha%‘gr;lf}ﬂtﬁflét’eg;@gﬁ@&@gﬁ@%f td ¥&op@f ety
&

=D

s ‘r

val ve assenmbl&° ‘6‘??8% e n e?% rt ¢ panel . e | em
alerts enpl o%‘%@’r@?@ .ﬂsué(i&g‘? 5%’8%%”&?% Ql('i'i"lecmrj'r O%T[ag_s i ;g_%}% ﬁe%%%%f lli%%d
sol ved). 40 DpIwesnt i a0d secand fegipns, aapleddp e, A %Z'%Ys ?fssgrcc rar g to
any precafli ngressuised {uifcineths 19k repioR AFURY; PIRYRE JacAs %&n@ec‘&ﬁlﬁ?’i@gs a
gl ass bul b. IRat-sensitnpeeaingrocans isithe vecond fregion fails, at high daBpyraRET sy #F g to
Claim 17, whelegirsstiie thé Seqind sepitmy|therely ddrepting the valeelismoye undagiibe biasing
tenperature thenki gy dicg@usies Bupl osidan aafl tshd hbd bfirst13egidn, wherein the
tenper at ur e- SeRSLbH¥EsHHEE ¥afkd! vaBreABS@RBLY ¥oRBARSE GnNJectanid devive krid arsoks,

wher ei n 30  cell arranged to supply power to the electronic device.

15. A temperature-sensitive safety valve assembly according to any preceding claim,
wherein the valve assembly is arranged in, or adjacent, a multi-room building such asa

multi-storey building.

35
16. A temperature-sensitive safety valve assembly according to any preceding claim,
whetein the temperature-sensitive safety valve assembly comprises an electric panel
board which senses the problem, alerts employees etc. and resets after the problem has
been sensed (and solved).

40

17. A temperature-sensitive safety valve assembly according to any preceding claim,
wherein the heat-sensitive sealing means comprises a glass bulb.

18, A temperamre-sensitive safety valve assembly according to Claim 17, wherein the
45  glass bulb is liquid filled so at high temperature the liquid causes explosion of the bulb.

19. A temperature-sensitive safety valve assembly according to Claim 17 or 18, wherein
the glass bulb is brittle so upon failure it does not melt and maintain a seal.



the glass bulb is brittle so upon failure it does not nelt and maintain a
seal . WO 03/106871 PCT/ GB03/02422 14 20. A tenperat.ue-sensitive safety
val ve asswotBgo@ccording to Caim 17, 18, or 19, wherei nPCirgrBod/osa2eh as
water is arranged upstreamof the glass hylb so that when the glass bulb
fails liquid is released. 5 21. A tenperature-sensitive safety valve
actuator assenbly, conprising a region for a pressurised fluid such _as air
and heat seng0tAMempematuereensitiansafsty valve risginbly, according e Claia 17.d§ h 1%and a
val ve act uat @herdifEqhidrgaek as waeer 4 asitged apstadant yf thel glassdmilise trat adise it v

bei ng design il iﬂcﬁﬁ@listfge@e&al ve assenbly for a fluid supply line,
and t he at E%Sé g%lﬁsi tSi ve seal i ng neans bei ng de-seal abl e at high

Lot e PR AS: r%i%%,éei N T LS
h ¢tehsig 9 §

(o boen e AR pﬁaéq?ﬁgazﬁ%%ﬁ@eg@mu A

val ve act uat eesies safta Velue aipaiph §he BmRRtRNTR SERsivrsa ‘:’IF%

G
%, VEIVE AU SR he
finger is el bcimgaiwsigaed jo bpditiad de 2 wive zsemblyclon e fud supRly tngeaidhilethfal a) ve
act uat or 1®s s eemitiveasmilinglimens dbeingy dpsaatablli Ay high temperamrer toi fe-prsesusice g e
further tenpesasnnenaRsshd vae: salapinsoaky epashe rgiie® mete pvave awemblyhe or

each further fi Epper alw@ 38w deiabR T Dmyablaiesenbl i es’ being 20 sinilar
to the tenperature-sensitive safety valve assenbly, and at | east one of the

or each further te t Ur e-.s j L] saf LS, LD nnds
communi cap i ohgvﬁi‘ttﬁm{’ . {u?%. ey g? %@%@%ﬁ@&% aé%’@ﬁ@%?@ﬁgéﬁ% ?@n%ﬁ%cdén & t hat
de- seal i ﬂ% ofclaHewhers the ?i‘%@ect’?@%ﬁaﬁﬁapﬁtﬁ 's on the second region of the
or each further tenperature-sensitive safet val ve assenbly is )
communi cat ed 2BoAtthepe@sErasitive safssyal v actugrassenbly pecosdisg ippyy Peeeding syt
the outlet of:ldilewherseoet or mosefother Vempsadtaesenslives saiely ambieyasseublics, are
bui | di ng havipagvidedd thergreeahufiechae nspdrateressehsitive safeiye valys easbdmphlizs being
tenperat 4 e- %ﬁl?ﬁérttbytﬁe SRk NBRC bafdl QR aseemmly, il ACket GABGE th bh any
one or  more ol & el Rmbeldfuré deddi Vel #4168 QeserdBly is in communication with the

temperature-sensitive safety valve assembly so that de-sealing of the heat gensitive

sealing means on the second region of the or each further remperature-sensitive safety

valve assembly is communicated to the temperature-sensitive safety valve assembly to

25  shut the outlet of the temperature~sensitive safety valve assembly.

24. A building having a temperature—sensitive safety valve assembly or
temperature-sensitive safety valve actuator assembly in accordance with any one or
more of Claims 1 to 23 fitted thereto.
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