WO 03/ 046421 PCT/ GB02/ 04981 1 TEMPERATURE- SENSI Tl VE SAFETY VALVE ASSEMBLY
The present invention relates to a tenperature-sensitive safety val ve
assenbl y.wb oBto4d431 known to provi de a tenperature-sensitivecTairRp4osal ve
assenbly, which, at high tenperature, shuts off a gas supply. However, the
vari ous nethods enployed to sense a high;tenperature and shut off a safety
valve in a gas supply line have shortcomngs. It is, therefore, an ai m of
the invention to provide an inproved tenperature-sensitive 10 safety valve
assenbly. According to a first aspect of the invention there is provided a
tenperature-sensitive safety valve assenbly conprising a first region for
a first pressurised PER ATERESENS TTYiA i [ AEBEMBLYs second
region for a second pressurised fluid, the second region 15 conprising a
heat -sensitive sealing nmeans, a valve between the first and second regions
adapt ed to bdhegresanidgvanion relatss Woaigmperafresepifiye S#F‘@é’ﬁ)’reiaﬁ?ﬂi%fyi' uid in the
first region against biasing neans to open the outlet, wherein the heat
sensitive sealing neans in the second region fails at high tenperature so
as to de- pr egpw kisdwil tepeeRendtiggiane-seilsitbeahfetynvalvatassegiblhovhich, \ae bigh nove

under the biasing neans to _close the first outlet and 0 seal the first
region. |n tHewpeekpre, seuts of&ges Fepphi JOWIKh &S Yagtows WFP@%%SWE@Y@W PR v,
efficiently, .,cheapl ' : fs g]pm A8 shosRYmirds.

bui l di ng. 25 h’]%l’e%ﬁ’é’é{a?@gﬁ%ﬁgﬁu\%&éga %Eﬂwﬁelgﬁgg%iuﬁ e aeynh opgna Imem%nd

cl oseabl e door, a shape-resum ng material which deforns froman open to a
cl osed position and vice versa or a solid daogr which nglxts t 0 open.region.
Preferably, tihis, seeatforeg amadmef theippyentioado provide pp dmprgved tegpe{irespRLve

regi on angd/ or cond regign nmay be designed to accommobdate a |iquid.
Pref er abrg{tﬁ@f‘%? Ye?‘sé%f‘@x‘ and/ or second region is designed to accommodat e

a

According to a first 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
15 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, wherein the heat-sensitive sealing means in
the second 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

20  seal the first region.

In this Way, at a certain high temperature, the valve can simply, efficiently, cheaply and
quickly shut off a gas supply to, say, a building.

9% The heat-sensitive sealing means may be an openable and closeable door, a
shape-resuming material which deforms from an open to a closed position and vice
versa or a solid door which melis to open region. Preferably, the sealing means

comprises a fragile part.

30 The first region and/or second region may be designed to accommodate a liquid.

Preferably the first region and/or second region is designed to accommodate a



WO 03/ 046421 PCT/ GB02/04981 2 flammble gas, Mist preferably the first
region is designed to accommbdate a flammabl e gas such as natural gas
and/ or thwogoendl regi on i s designed to accommopdate air. PETAIRD2/04981
heat-sensitive sealing neans is preferably | ocated outside the first
region. Most preferably the sealing neans_is |ocated on an outside surface
of the assenbly. This reduces the tine Iag bet ween sensing a fire and

cl osing the ofgldgknle 1T Mo CoRNTH P ahO Tirkl Kol ) SRRt s R ednfBaARt AC! ©

(made of non-netal tenperature-sensitive material). receptacle is
preferably (planigblegacawhkzehaing) sasrandior te s¢eoRd@peiph Bxlerigredtaterdnahoddib st
preferably, the receptacle conprises a conduit. In one formof the

invention, th8“conduit is frangeable at high tenperature to de-pressurise
the second region. The conduit may be nore than one netre |ong, 15
preferably nore than ten netres long and in sonme enbodi nents | onger than 20
metres. The Timiguai-sensitiye Selllhgweangia prefarpifll Yocpied @uatdethe itk feglvh, and in
sonme enbodi ments along the total |ength of the gas supply pipe. The
conduit may conprise a flexible part, and may take the formof a flexible

hose. 20 The figat SRRk hl‘éeseﬁﬁi?éngﬁgfﬁ%%‘?at&f &4 g%ra]ogzlt egﬁgﬁrg% %??heaaﬁéxﬁglsﬁ) at

bul b. The heat-sensitive sea neans 1s desi ter (of

t he tenper at urlds sflucesfihe Bme THpehehemh samitgd 4 fineand ehkingghsmars i s preferably
designed and/or orientated to fail so that it does not, in error, still
seal the receptacle after failure. For exanple, in one 25 enbodi nent of

the invenjg o t t- Si t.] I S,.d i ta face
downwar dsfd( sgr%ehgbt% “Wher the %f\éﬁab%l oh@?@ﬁgﬁ't Flégg?tgﬁgi g‘lﬂg% p%r tng)%élf]ettahe
gl ass bul b f athperameyseheinive tthatedgdRniThy reseptdele lsepRfthabty Eartl odicopiplady) i s
preferably arranged between the first region and the second region so_as
30 to pr event4deat AHEYE) plasticsopatgiials Most wrsterably; ithe mpeptasleenmeprisees eanduiied
fluid. In one form of the invention, the conduit is frangeable at high temperature to
de-pressurise the second region. The conduif may be more than one metre long,
15 preferably more than ten metres long and in some embodiments longer than 20 metres,
The conduit may follow a gas supply pipe along part of, and in some embodiments
along the total length of the gas supply pipe. The conduit may comprise a flexible part,

and may take the form of a flexible hose.

20  The heat-sensitive sealing means preferably comprises a glass bulb., The heat-sensitive

sealing means is designed to shatter (or fail) at the temperature of a fire,

The heat-sensitive sealing means is preferably designed and/or orientated to fail so that
it does not, in error, still seal the receptacle after failure. For example, in ope
25 embodiment of the invention, the heat-sepsitive sealing means is designed to face
downwards (so that when the glass bulb breaks the remaining parts of the glass bulb fall

away from the opening in the receptacle).

A diaphragm is preferably arranged between the first region and the second region so as

30  to prevent mixing of a first pressurised fluid and second pressurised fluid.



WO 03/ 046421 PCT/ GB02/04981 3 Preferably, the second regi on conprises an
inlet valve for refilling of fluid, nicest preferably one which is

dedi cat edwD®30iaR1 sol e use. The inlet valve may be in dir@C/GRoowasmi cat i on
with a housing for the valve, or renote therefrom 5 In one preferred
enbodi nent of the invention, one or nore further tenperature-sensitive
safety val ve assenblies are provided, the’or each further

tenper at ur e- 398@kablyV hes 3dcohd r&@bﬂ%@ﬁﬁﬁé@bﬁ Qﬂeb%m fot edldhg toff Al most
t enper at ur e- senS|t|ve safety Vval ve asse @% wherein at |east one of the
yase

or each furt heefeablypmeaviick is dedicated o theas al lveeinds Sabist gaay deiin direct
conmmuni cation wth. t ete rat.ur nsi.tive safe alve 10 assenbly so

t hat de- seal i“AGYH" ggg%ggﬂ@?fqr\}g ?é%ﬁ’f’ﬁ’& thér grﬂm[. he second regi on of
the or each further terrperature-sen3|t|ve safety val ve assenbly is

communi cated to the tenperature-sensitive safety valve assenbly to shut
the outl et oflnt hme tmefeoedt wmbodangitt iofe thaf dnventiah,y eouss senbimore 15ufthe or

n " communi cATTBRAHHEERE oAl GECHER o FEaRRey R o aca kB

Accordi ng {0 ygn g&&%@keas%@@ecéaf&} vhIRE aksBNBRE Riing é?ﬁ.nsr foShPferterRtle Rensitive
tenperature-sensitive safety valve actuator assenbly, conprising a region
for a pr essursa&gdvaﬂ\raﬂssbnﬁﬂy,mmemlat lea@Corared ﬂteeca'teasleﬁmh'er temmmkrmglsnnmns on
the region, to cloethe re and .a val v @gtuator

t enper at ur e- AT AT ‘f sepRly Wa‘}o&@n%?ﬁ@%’?“ é?fﬂ?‘ifa‘?:}@"??&'j’&@% SR g be
fitted tqpa %gn‘l‘faﬁrgﬁﬁg&r@ ééfﬂfu% offtht hlﬁzlitcgeﬁéi‘m s\éalﬂ ear@o0 (}E@Secgﬁdi} ey tive

seallng means e-sea e at h t enpera eto e- pressuri se the
regi on, to nuohkeortdach ﬁmhmeambmatwcmtb/eaafetywaa@tasmmwcairmnum&smmmtl;te and

closearelonfor containin | uid., 25 Preferably, . the val ve_actuat IS
bi ased by gl é%‘???@atl'}@éﬁ%s"é%hgﬁ%tya vs né‘sse}ﬂbi)b y pribPer R v opRL e0f 835

di aphragm i n (A hRRREAREW SIPPalE haemBRf ety val ve act uat or

15 The or each further temperature-sensitive safety valve assembly are all preferably in

commumnication with the temperature-sensitive safety valve assembly,

According to a second aspect of the invention there is provided a temperature-sensitive
safety valve actuator assembly, comprising a region for a pressurised fluid such as air
20  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
de-sealable at high temperature to de-pressurise the region, to move the valve actuator

50 as to actuate a valve assetbly and clase a region for containing fluid.

25
Preferably, the valve actuator is biased by biasing means soch as a spring.  Also,
preferably there is a diaphragm in the temperature-sensitive safety valve actuator
assembly which is designed to separate the pressurised fluid in the region and another
pressurised fluid within a fluid supply pipe line.

30

According to a third aspect of the invention there is provided a building having a

temperature-sensitive safety valve assembly or temperature-sensitive safety valve



assenbly which is designed to separate the pressurised fluid in the region
and another pressurised fluid within a fluid supply pipe line. 30

Accor di ngwo®3m4d4bi rd aspect of the invention there is provcaaBoa/oinsil di ng
having a tenperature-sensitive safety val ve assenbly or
tenperature-sensitive safety valve WD 03/ 046421 PCT/ GB02/ 04981 4 actuator
assenbly in accordance with, respectively] the first or second aspect of

the inventi gambiol beRnibhiemeiRordlndce RS Rbpuclvae et firdeos 8dcoid adRbV6f the
assenbly in accordance with the invention will 5 now be described, by way

of exanpl e omivgntiem§tied thareief er ence to the acconpanying drawings in which;
FIGURE 1 is a sinple schematic view, partly in cut-away, of a
tenperature-sensitive safety valve assenbly in accordance with the

invention, 1Q fehigdfmme-shaitveSiaftly Qa6 ASERbLCINVARW dBhcARIA RS invention will

tenperature-sensitive safety valve assenbly fitted in a gas supply line,

FI GURE 3 s aowi bepllescebdde mtway ofi csampleomilngand wilk refarepeeoto the maedngpanyingnd a

plurality 1%{ of. tenpvﬁ{}%%ure-sensi tive safety valve assenblies in

accor dance w"PH F#e tion fitted therein, FIGURE 4 is a sinple

schematic view of a floor-nmounted boiler fitted with a

tenperature-sensitive safety val ve assenbly in accordance wth the

i nvention, 20IGURBREISa senple srhemistic aisw, pawly i aivawhy,of safeapyranst-sarstsenbl y
val.ye assenbly in accordance wth

of a tenperature- sensitiye, safe .ye
anot her enbo&%rﬁgﬁ@fvﬁfasﬁeﬂgj\fy AT ﬁ,W“\ﬁ the inventio
10
FIGURE 2 is a simple schematic view of another temperature-sengitive safety valve

assembly fitted in a gas supply line,

FIGURE 3 is a simple schematic view showing a cut-away of a building and a plurality
15  of temperanwe-sensitive safety valve assemblies in accordance with the invention fitted

therein,

FIGURE 4 is a simple schematic view of a floor-mounted boiler fitted with a
temperature-sensitive safety valve assembly in accordance with the invention,

20
FIGURE 5 is a cross-sectional view of a safety valve assembly of a temperature-
sensitive safety valve assembly in accordance with another embodiment of the

invention,

25 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 Figure 5,
FIGURE 8 is a bottom view of the safety valve assembly of Eigur& 5,

30
FIGURE 9 is a bottom view of a support of the safety valve assembly of Figure 5,



25 FIGURE 6 is a front view of the safety valve assenbly of Figure 5,
FIGURE 7 is a plan view of the safety valve assenbly of Figure 5, FIGJRE 8
is a bottwmomioes2pf the safety val ve assenbly of Figure S5PCTRBIBOGIRE 9 is
a bottomview of a support of the safety val ve assenbly of Figure 5 WO
03/ 046421 PCT/ GB02/04981 5 FICKME 10 is another cross-sectional view of
anot her safety valve assenbly of a tenpefature sensitive safety val ve

assenbly in ﬁﬁ%@{lﬂ?ﬁ‘é.eis ' pxe}‘ %&oﬁ-@%&ég@yﬁ@)&‘ﬁ Bifther 1%%& %Nefﬁé%ml? of 2

FIGURE 11 is ‘a pl'an view of the asse of Figure FIGURE 12 1s a side
view of the assesiahie afsitivgsifetyh@lveasdmbh igldRiorddce with et aimther embodimeat t  of
the assenbly of Figure 10. 10 Referring to Figure 1, a

t enper at ur e- stk BVEHIRaf ety val ve assenbly 10 conprises a
tenperature-sensitive safety valve device 12, a regulator 14 and a gas pipe
16. The tenperature safety valve device 12 conprises a housing 18, inside

of which is aFIGLRE aVistdplnvieersiun sedmitdnofFighresl (condui t 20. The housing 18
conprises a valve seat 22, which defines an aperture between the housing
18 and the regulator 14. 20 A fastener 24 is arranged, at a renote end of

the h [ teni | h | at 14. Th
nousi ng 16 conglr B LR Rt uRokalRy of g Johed P07 S th a vl ve

head 28 inside the housing above seat 22. A second valve head 27 is
provi ded at the other end 25 of the stem 26, A _spri n8 30 is arranged
1

around the stERURE bhisesde vinw of aiy f the awenlly0fFizwedli of the housing 18.
The val velostem 22 has a secondary stem 26a, which

Referring to Figure 1, a temperature-sensitive safety valve assembly 10 comprises a

temperature-sensitive safety valve device 12, a regulator 14 and a gas pipe 16.

The temperature safety valve device 12 comprises a housing 18, inside of which is a

15  cavity in communication with a conduit 20.

The housing 18 comprises a valve seat 22, which defines an aperture between the
housing 18 and the regulator 14.

20 A fastener 24 is arranged, at a remote end of the housing 18 for fastening the housing
18 1o the regulator 14.

The housing 18 comprises a valve stem (or spindle) 26, arranged with a valve head 28
inside the housing above seat 22. A second valve hiead 27 is provided at the other end

25 of the stem 26, A spring 30 is arranged around the stem 26 between the valve head 28
and a wall of the housing 18. The valve stem 22 has a secondary stem 26a, which
extends from valve head 27, in line with valve stem 26. The secondary stem 26a has a
head 26b at an end remote from the end of the secondary stem which extends from the
secand valve head 27, A diaphragm 32 is arranged above the valve head 28.

30
The conduit 20 is made of plastics. The conduif 20 is generally U-shaped.



extends fromvalve head 27, in he with valve stem 26. The secondary stem
26a has a head 26b at an end renote fromthe end of the secondary stem
whi ch extwods/iqom t he second val ve head 27. A di aphr agmp8Z/GBo2/as98anged
above the valve head 28. 30 The conduit 20 is made of plastics- The conduit
20 is generally U shaped. WO 03/046421 PCI/ GB02/04981 6 The conduit 20 has
a closure nenber 34, at one end, which takes the formof a glass bulb 36.

The conduit hag @peiibeo hat eelseremashber 3pat ale @idpwhivh tene, thwlirehof akless t he
formof a chanber having-a one-way valve to allow gas refilling of the
condui t 20. Anulh Bé.cThedonstuidiaggnpt erpcﬂ@smwambﬁrrﬁ@@gM' et arloWhigh fiakes the

| nbey 36 d. 5. di |y _ad] t . | ti f
2 Gas Supply ammoEs B AV F ket o RS Rlallo s vty BARAE <L, " ©
conprises a C&m&tedil%pe 9% idlprmideikm éRnunidiRnohimEer cldfird agntter 36 aR)

cavity. The chanber has an aperture defined by a wall 42. The fastener
24 of 10 4 helifsolisadigrehstheterce taiatbvopangeetina of gizes Burpbr angeprprmgprelfiftiigofdheep i s
preceded by introgﬁ?i ng the valve stem 26 into the chanber 40. The chanber
40 has an anrfdPd "ecess 44. The recess 44 houses a di aphragm 46, on which
the val ve head 27 of the valve stem 26 acts. An opening 48 in the chanber
40 all ows gas to escape fromthe chanber to the atnosphere. 15 The pipe 16

conprises a fThesegyitpelpaomplsesanchanbsetdnd dpipdikp form. 5Phe oitamber 49 bas an
eopeetl el o AR L P e hIE S ALABL Br T 6,
54. The sgronge RRbding3s M@l ohtd 8l Sfsidd NF WAl 142t %j@@féft fieplepddel H36 are
in communication wth the chanber 40 of 20 the regul ator 14.
introducing the valve stern 26 into the chamber 40. The chamber 40 has an annular
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 1o escape from the
chamber to the atmosphere. '
15
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

20  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 arranged between an
underside of the diaphragm 46 and the first pipe part 50.

25
Suitable K-values for the springs 30 and 28 are utilised.

Other features of the temperature-sensitive valve assembly can be seen from FIGURE
1.

30
In use, the first pipe part 50 of the gas pipe 16 is connected to a mains gas supply.
Ordinarily, the closure member 34 (ie. the bulb 36 in ope preferred form of the



The secondary stem 26a is arranged so that the valve head 26b is arranged

i nside the seat 54 of the pipe part 50. Inside the chanber 40, a spring 58
i s arrang®o obeseseen an underside of the di aphragm 46 andPCR&GHER0$481pi pe
part 50. 25 Suitable K--values for the springs 30 and 28 are utilised.

O her features of the terrperature-sensitixfe val ve assenbly can be seen from
FIGURE 1. 30 In use, the first pipe part '50 of the gas pipe 16 is

connect ed t o iavriony igasacsuMhkeyefore Opdisnee cdused bl predensuoa MEgioplesside ghs €.
the bulb 36 in one preferred formof the WD 03/046421 PCT/ GB02/04981 7

i nvention) i s(sheh asin) irFhercendiiv20 poteen theadianhigy 3B o fressinvalvehieed 28 and

pressure gas such _as .ai i .h uj t n.the diapht 32, to
force the valq}é V#@g&%ﬂ’aﬁa‘%ﬁ’ ? %agu’%a \c}ggssééetpﬁgpf%%d@\hﬁf’mga&?ﬂgt P{gﬁg}hg%d of
the spring 3MR6HGAGRSGWaR b the far FatomioRegd thetfibrolBly. eGaivaenldieimecti bg useat
54 to allow gas therethrough. Gas is then diverted by the 5 di aphragm 46

into the Secohiephprgre 4pdnte B seepnd pipemages2 of the pipchlh” Kathis was gas if freeta o
th h s ' f ' 6 t h ts, f
ol ot 0% S PAAGAERE At ¥ of E pRiePfs S S %oy BB b

t enper at ure, deowordcEmiesia huilding. t he cl osure nenber 34 fails. In 10 the

enbodi nent shown, shattered pieces of the bulb 36 fall dowwards so as to
not obstruct the conduit 20. The pressure in the conduit 20 falls |eading

to the val ve st P , )| sie noVi var ds. t he
condui t 20" (D besk e 30fe Rerlfihkd AFSOMAAEN (BEAR SRR S R Pl
unti |l theiovaliue ehpodinab siohwn] RatGeQ0REedYof hé SHHERAMADIRWALP s adkd AG
contact with the valve seat 54 of the fast pipe part 50 of 15 the gas pipe

16. In this vdyrugtitke eadpie28: The peesrut in the contat Y0 fadlsendingstoribd yalve stem

26 and the valve secondary stem 26a moving towards the conduit 20 (i.e. upwards in

Figure 1), under the force of the spring 58, until the valve head 26b of the secondary
stem 26a moves into sealing contact with the valve seat 54 of the first pipe part 50 of
15 the gas pipe 16. In this way, the temperature-sensitive safety valve assembly 10 in
accordance with the invention quickly, efficiently, cheaply and simply shuts off the gas

pips 16,

Referring to FIGURE 2, a temperature-sensitive safety valve assembly 100, in

20  accordapce with another embodimemt of the invention, is fitted in series with a gas
supply line 102 and a gas meter 104, from which a gas pipe 106 is ducted to, say, part
of a building,

The line 102 has a mechanical shut off lever 108 to stné gas entering the
25  temperatwe-sensitive  safety valve assembly 100 apd  building, The
temperature-sensitive safety valve assembly 100 has a mbe 110 arranged between a
regulator part 112 and a honsing part 114 of the temperature-sensitive safety valve

assembly.

30  The conduit 116 is, as in the previous embodiment, fitted to the temperature-sensitive
safety valve assembly 100 via a T-piece conmector 1o the housing part 114. The conduit
116 extends generally horizontally. At one end of the conduit 116 there is a valve



accordance with the invention quickly, efficiently, cheaply and sinply
shuts off the gas pipe 16. Referring to FIGURE 2, a tenperature-sensitive
saf ety vawoesasaenbly 100, in 20 accordance wi th anot her pemGRI20¥Is81 of t he
invention, is fitted in series with a gas supply line 102 and a as neter
104, fromwhich a gas pipe 106 is ducted to, say, part of a building. The
line 102 has a nechanical shut off lever 808 to stop gas entering the 25

temper at ur o- SumarepoRbEanE ar e CRRE et ]E BRehRARmcE sty
between a regulaliPHoRAKirdd ddd aBalbaypOLIshRE naiber 120sirael thereon. Tt will

tenperature-sensitive safety valve assenbly. 30 The conduit 116 is, as in
the previ ous hendupdicintert that ithet tanpersiurprsensiivg cjafaty alvs casasnpbly d 00 J¥ATES y1 o ve

nbl 100 vi T-pi t ' t . it
e ot ands GEHBPLRTSENE ToGRERRHt of Piufte 10HEt ARl il Whorifli SPRELT |
a val ve V\@ 03,(,&%%11 24n BCIASRE2/ 04981 8 cl osure nenber 118. At the other end

of the conduit the conduit extends slightly vertically downwards and
a bul b-type closure nmenber 120 is arranged thereon. It will be appreciated

that the te r.at.ure- LLive .safet | v ssenbl.y. 100 s | . ranner
simlar tot fwgﬁbgw& R Rt U B € fRRERTR bt |&§%§%ﬁe&@8‘r’{@gf
the 5 worki ngocamshRaianhd | $Hcoltal@iEdits@ith @ ihildRaperatude-Ripbitite BdetySRAIRAs a
plurality of floofs. Qutside the buildi gg 150 a gas mainline 152

communi cat es aséemtbla 1 The ersie tempgraers safsi valve asembly W41l & commumpitipn) 54

Th in tenperat f et | LSy i catd gn. 10, t h
Secondar i E aPeey SR sk Al secRBRSY ey 138 A6 14h 168 R, SRl BEor, De
floor. O  cougse, tbishi'éﬁggﬁtﬁinrdmhs ot dafy fehipemnee paarwahermentlive codfiet y

e

val ve assenbl i es coul ) ]
varied depending on requirements. A gas line 166 extends through the floors, leading

to secondary gas lines 168, 170, 172, 174, 176, supplyiug gas to each floor. An airline

178 also extends from the main temperature-sensitive safety valve assembly 154 to the
15  secondary temperature-sensitive safety valve assemblies 156 - 164 via, respectively,

secondary airlines, 180, 182, 184, 186, 188. In use, failure, and the consequent shut-

off, of a secondary temperature-sensitive safety valve 156-164 depressurises the airline

178 so as to shut-off the main temperature-sensitive safety valve assembly 154, outside

the building. This is of course advantageous in that a fire inside the building is not
20 fuelled.

Referting to Figure 4, another temperature-sensitive safety valve assembly in
accordance with the invention is shown. A firnace 200 has an on-off gas supply switch
202. Actuation of the switch 202 opens and closes an inlet (not shown) to allow gas to

25 communicate via pipe 204 with the burner of the furnace. A bummer region 206 is
shown. Above this, there is artanged a flue 208. A temperature-sensitive safery valve
assembly 210 is arranged on an inside surface of an inclined wall of the flue 108. A
one-way valve 212 of the safety valve assembly 210 is arranged on a line 214 to a bulb
216 in the flue 208, In the event that the flue 208 becomes blocked hot gases will

30 returp down the flue causing the bulb to break, which in tum will close off the
temperature~sensitive safety valve assembly 210 by thereby stopping gas flowing
throogh the pipe 204 to the burner.



vari ed depending on requirenents. A gas line 166 extends through the
floors, leading to secondary gas lines 168, 170, 172, 174, 176, supplying
gas to eawb oBloe@elr An airline 178 al so extends fromthe ®aITGB02/04981
tenperature-sensitive safety valve assenbly 154 to the 15 secondary
tenperature-sensitive safety val ve assenblies 156 - 164 via, respectively,
secondary airlines, 180, 182, 184, 186, 188. In use, failure, and the

consequent s - off f a secopdary.te at i $i . e
156: 164 depr dedariE ad Hrute TR Aot 07 JBNEIHHR 0, by Ui RahE: Xk
t enper at ur e- SeRsibh Ysinsides hbold AL yPddmsaibihanber for @it BAlEe251{ Heinflstidndiong.
This is of course advantageous in that a fire inside the building is not
20 fuel | ed. RS2ex 15 mo ewleF? el 2128 mmovlet 23enper at ur e- sensitive safety
val ve assenbly in accordance with the invention is shown. A furnace 200
has an on-off gas supply switch 202. Actuation of the switch 202 opens and
cl oses ansinl “19}[1 irPédratndafioh &2 R coRdmLIRiot ak IRt h R4
with the bsurnﬂlgl;re 1(()5f t @H%‘S?ﬁ%téé;@ép\ burner region 206 ?ig sm. Above this,

there is arr angelbrzasf desorib@B with referpeseatouFigiteedsi (The o285 saret quileh| 296 is in
assenbly 210 is artapged.on inside surface of an inclined wall of the
flue 108. A %Wmﬁ&éwgaﬁalwi?%é@@f ety val ve assembly 210 is
arranged on a line 214 to a bulb 216 in the flue 208. In the event that
the flue 209 becones bl ocked hot gases will 30 return down the flue causing

the bul b to BFteaksembly 250 has atlower bady 258 Hefidngt pagkinechambapa 7a wiich-sgppostst | ve

SR VS R B e He B ORR G bR Mg USRS D' P

5to

9, a safety m@w ARA WHR-PRGOHARGR ofilidvoll ABldet PMENT i ON conpri ses
a body 258 d?ﬁ?ggﬁa C an%er ‘Yoreai r; bolts 251, as inflation point 252,

a 15 mmoutlet 253 and a 28 mmoutlet 254. 5 The 15 mmoutlet 253 is in
communi cati o h\éi lgwc%‘ b%%?r%% tco Bﬁst;essarﬁ V\t'Q)n ime% ?69? w%li&lsig EJS’C in communication with
a fuel line (not showny).
15
Operation of the assembly 250 follows, in general, the principles of operation of the

assembly 10 described above.

Referring to Figures 10 e 13, another safety valve assembly 280 comprises some
20  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

25 282 outlet 284, outlet 286, and inler 288 are, respectively 1/2” BSP, 1/2” BSP, 17 BSP
and 1” BSP.

Referring to Figure 11, the distance C between diametrically opposed bolis is 58 mm.
30  Referring to Figure 12, the distance D from the bottom of the body to the centve of the

outlet 286 is 49.5 mm. The distance E from the centre of the outlet 286 to the centre of
the outlet 284 is 52.5 ram, The distance G from the bottom of the body to the lower



menber as described with reference to Figure 1. The 28 nm outlet 254 is in
comuni cation with a fuel line (not shown). The assenbly 250 has a | ower
body 255 wefmsmiqgl a gasket chanber 257, which supports 10Ca/GRY/02B2, a
rubber washer 261, a spring 263, and a rod holder 270 (optionally of PVC).
Figure 9 shows the spoked), wheel -like, structure of the rod hol der 270. The
| ower body 255 conprises a 28 nmmi nl et 268 which is put in comuni cation
with a fuel |j : : ?Mﬂl i f ; Vs B2 Pedict , in
general, the %dﬁﬁﬁygﬁ%‘)ﬁggﬁg opg%a |t§§§%¢ktzﬁgnﬂaggg%sﬁéﬁ§%wges%ri bgéd g%e
Referring to fheguilePst® 4%ma3, another safety val ve assenmbly 280 conpri ses
sone 20 simlar parts to the safety valve 250 and therefore such parts
will not be described again. Referring to Figure 10, the total height of

t he body equal,scth js =3 Q%: t Laht B
of the | ower a%gfg{}; r@é@?@&&%?%ﬂk@%ﬁ%ﬁﬁ g ?%%%éﬁégﬁ%éﬂ%%ﬁﬂgﬁ#g?gggﬁb
outlet 286; apgl hrpghe BE3a sdrfire 1o 9K atrablek yea] AQ0 afdSPhakldtiy vBSRer 302, BSP  and
1" BSP. Referring to Figure 11, the distance C between dianetrically
opposed bolts is 58 mm 30 Referring to Figure 12, the distance D fromthe
bottom of th . . i .

di stance E f?g%ogﬁlgég%%tré opé &ﬁ%@a%ﬂh@%%ﬁf%@t eectgrftérgléé% %%é(;?g t1 et
284 is 52.5 npooQTHBI. di stance G fromthe bottom of the body to the | ower WO
03/ 046421 PCT/ GB02/ 04981 10 edge of the region about the outlet 286 is 27
ram The di stance across the region about the outlet 286 is 45 mm

Referring 40 ‘Fﬁ@&{nﬁuﬂ%&n@ea\’ﬁéﬁﬁe%&?ml y 290 conprises a di aphram 292,
spring seats



5 294, a spring 296, a centre rod 298, a rubber seal 300 and a backing
washer 302. The val ve in accordance with the invention can be nmade to

tol erat e woasmumes up to 6000 PSI. 10 The conduit can bePaTfGBuRiolise hose.
WO 03/ 046421 PCT/ GB02/04981 11 Clainms 1. A tenperature-sensitive safety
val ve assenbly conprising a first region fior a 5 first pressurised fluid,
the region having a first outlet, a seconc} region for a second pressurised
fluid, the second region conprising a heat-sensitive sealing nmeans, a valve
between the first and second regi ons adapted to be actuated by the pressure
of a first p¢]é§§'ﬂrised fluid in the first region agai nst biasing neans to
open the outlet, wherein the heat-sensitive sealing neans in the second
region fails at high tenperature so to 10 de-pressurise the second region,
t hereby actudting thempatavire-tensitiveesafondeslvé bachblysiongrisingemnfirst eegidrofe at he
first outlet and seal the first region, 2. Ate erature-se_nsisfgi ve safety
val ve assenbl§rsheresimirertyluid, Gearegion hayme, & first gHEeh aseprnd seglonden i ssePMeans
are provided | | ' 2 : AR af ety
Vel vo. assendl SRR MAE hd Kbod SN bonfmisthy M PIBBIAL R EBbl o
conpri ses a rigeepdnak dirgtraad acahdnegionehdaptedtto ibp acaihied dysie prdsture ofatfst al ) .
20 4. A tenperatyre-sensitive safety val ve gssenbly according. to any.
precedi ng CIHFWIM‘B‘#PW FergiAzmst Wagng mepnsio grendhe etk Wﬁ%‘?‘}‘) of

(UPVC) Pl astihsg neladptihal seaﬁ%%%e#g{%e&@;sgéogdﬁz%ﬁhtféil’seatglﬁggré@;ge%ﬁﬁ% @spenvly

according to any precedi ng C € rece onprises a
conduit.10  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,

2. A temperature-sensitive safety valve assembly according to Claim 1, wherein

heat sensitive sealing means are provided outside the first region.

15
3. A temperature-sensitive safety valve assembly according to Claim 1 or 2,
wherein the second region comprises a receptacle (made of non-ietal
temperature-sensitive material),

20 4. A temperature-sensitive safety valve assembly according to any preceding

claim, wherein the receptacle is made (partly or completely) of (UPVC) plastics

inaterial.

5 A temperature-sensitive safety valve assembly according to amy preceding

25  claim, wherein the receptacle comprises a conduit.

6. A temperature-sensitive safety valve assembly according to apy preceding

claim, wherein the heat sensitive sealing means comprises a glass bulb,

30 7 A temperature-sensitive safety valve assembly according to any preceding
claim, wherein the heat sensitive sealing means is designed to fail so that it does not, in

error, still seal the receptacle.



6. A tenperature-sensitive safety valve assenbly according to any preceding
claim wherein the heat sensitive sealing neans conprises a glass bulb. 30
7. A tenpepats@2tensitive safety val ve assenbly accordi n@Crarmnp49si ecedi ng
claim wherein the heat sensitive sealing nmeans is designed to fail so that
it does not, in error, still seal the regeptacle. WO 03/046421

PCT/ GB02/ 04981 12 S. A tenperature-sensi 7ve saf ety val ve assenbly
according to any preceding claim wherein the heat sensitive sealing neans
is designed to face downwards. 5 9. A tenperature-sensitive safety valve
assenbl y acco®.di ng 4 derpstaipra=teasitivg saletyavalye asandily, agcardizghpagmn pecedisginged

between the fiyst reqgi.on apnd. the. second region., .10.. A

tenperature-s 8{@@%‘?’%‘3’@ Q%Ceﬂvt 5#%‘3 8%%%‘%5‘?&‘3“%‘8 gsgg?erc}éo f%?egﬁV“B’Pﬁléed i ng
Claim wherein the second region conprises an inlet valve through filling
of gas. 10 IT. A tenperature-sensitive safety valve assenbly according to
any precedi ng?. cl aidntemheragienseosisive raletyr valve rassenbly enpurdiang Up canyepsieeding
safety val ve senmblies are ravi ded d wherein the or ch further

t enper at ur e- s& ’t%ée% 3%@?91" %8"%%%@ S ady g"e rﬂﬁ rﬁ%?ﬁr%‘?@&??"@ﬁdﬁgﬁ?‘t he
tenperature-sensitive safety valve assenbly so that failure 15 of the heat
sensitive sealing neans on the second region of the or each

t enper at ur e- skhsi t iA dempdratue-seasitive asfaniilye jssseodiymantarding dot anyt precédimg her
tenperature-sensitiye safety valve assenbly tq shut down gas at, the

t enper at ur e-s@ﬁ%‘?"t?’ﬁ@e’? RIF° e&’é’“&@@@ﬂﬁqﬁ?{“@@t Ve t%%ﬁi’%g}“ﬁd)fﬁa%i ng a

t enper at ype-sensitive safety valve assenbly in accordance wth any of the

clains 1 to 11.
11. A temperature-sensitive safety valve assembly according to any preceding

claim, wherein one or more further temperature-sensitive safety valve assemblies are
provided and wherein the or each further temperature-sensitive safety valve assembly is
in communication with the temperature-sensitive safety valve assembly so that failure
15  of the heat sensitive sealing means on the second region of the or each
temperature-sensitive  safety valve assembly is communieated to the further
temperature-sensitive  safefy valve assembly to shut down gas at the

temperature-sensitive safety valve assembly.

20 12, A building having a temperature-sensitive safety valve assembly in accordance

with any of the claims 1 to 11,



