2144544 Fire Detectors and Fire Protection Systens |ncorporating Such
Detectors The present invention relates to fire detectors and to 5 fire
protection systens incorporating fire detectors. There is disclosed in

Uni ted Kingdom patent specification no. 2060376 a fire pg i i ystem
conpr|5|ng \one or nore fire extinguishers with pneunatlc a; §§E43|e 10
actuatlon\géans The actuation nmeans is connected by a conduit to a
detector conprising an el ongate tube containing a solid,

t enper at ur e-r esponsi ve, gas-evol ving substance. \Wen a predeterm ned
tenperature is sensed at any point along the tube, the substance reacts 15
expl osi vely, and generates gas which travels along the conduit in order to
trigger the actuation means of the fire extinguisher.. Although this

previ ously proposed system operates well, a dlffICU|ty arises in that after
use, the tube and the associated conduit and actuation 20 neans will
contain the conbustion products of the gas- evol ving substance and al so
some unburnt residue and the entire system nust be cl eaned before it can be
reconm ssioned for use, which may be very tinme-consum ng especially when
the detector tube is many netres in length 25 and when the conduit is
branched in order to serve several & I ngui shers or other pneunmatically
operated devices incorporated in the“system . - 2 - According to the
present invention, there is provided a fire detector conpr+ising a tube of

heat - CopgiHEt bugeBRbRE BhdN@LFY 'p&c%'e%%%rﬁtsﬂl?en@d and a tenperature-
Incorporating Such Detectors - .

T..e present invention relates to fire detectors and to
S5 fire protection systems incorporating fire detectors.

Twere is disclosed in United Kingdom patent speéification
no. 2060376 a fire protection system comprising one or
more fire extihguishers with pneumatically operable

10 actuation means. The actuation means is connected by a
conduit to a detector comprising an elongate tube’
containing a solid, temperature-responsive, gas-evolving
substance. When a predetermined temperaturé is sensed at
any point along the tube, the,substance_feacts

_ 15 é;plosively, and generates gas which travels along the

conduit in order to'trigger the actuation means of the
fire extinguisher. Although this previously proposed
system operates well, a difficulty arises in that after
use, the tube and the associated conduit and actuation

20 means will contain the combustion products of the gas-

evolving substance and also some unburnt residue and the
entire system must be cleaned before it can be
recommissioned for use, which may be very time-consuming
especially when the detector tube is many metres in length
25 and when the conduit is branched in order to serve several
' extinguishers or other pneumatically operated devices .
incorporated in the system. )



responsi ve el enent housed within the tube, said elenent 5 conprising a
| ength of a gas-evol ving substance effective when a predetermned critical

Eenperature is.reached at any point along the |l ength of the el ement 4p
generate explostvely a volune of gas for activating pneumatic act d@a

~neans connectable to the other end of the tybe, 10 and a mesh she

surt oundi ng said | ength of gas-evol ving subStance, said sheath defining a
filter to retain conbustion products and unburnt residue of said substance;
and said tube being adapted to be openable at at |east one end thereof to-
facilitate the renoval from 15 the tube of said sheath with retained
combusti on prodgsesding tebthat Preseatel AYERFIRRNLERIT i HIPEAYifed 2

t enperature- r%ﬁ@ale\t%c@b@neahpraedntgh& taserdf anedf-coddestiwai d el enent.
20 Further accordi'ng to the i

ere is proyjded ection -
system conpri siMg allegé’tmﬁtlrgyfl: 8589t ?ggﬁf‘?hﬁ? e%rrat?%rxéaértea&{ﬁo%n means
for said fire edsppsisterlemedtahbiiseddwisbinrthe ’G@Wne%la%sbcﬁﬂeqﬁﬂt

generati ng S | RQ @ oRNQURRLLEvEE YR Sllb2PandE aBELHINALT ed
thereto by %nﬁﬁnﬁgﬁﬁ\éﬂa z n%odlorren E%f tﬁe mé%ntlon WI I%%hw be

described, by Wwhewnfa mt@wd \‘Rnrt’-ﬁlFéﬂ-eFéﬁgﬁr?‘Bufﬁe"%c’E 7Yty
drawi ngs, in whimh:pointFiajiong thies langmhensuft thevetemeftatdi gengratecti on

system | noor porgl g 4,615 5L ol B 4a86E et bydbeag" lgufech embod men

of the invention nentary section neumati c
actuation rreansaQ#u'#-qufr anesns mmﬂ df tRetbpsother aﬂGdF'Pﬁuﬂée 3tyke g

%\/tlon thrpﬁghaﬁimhckgéﬁnéﬁéath surrounding said length of gas-evolving
substance, said sheath deflnlng a filter to retain
- combustion products and unburnt residue of said
substance; and said tube being adapted to be openable at
at least one end thereof to facilitate the removal from
15 +the tube of said sheath with retained combustion éroducts
and unburnt residue after combustion of said temperature-
responsive element, and the lnsertlon of a fresh said
'element

20 Further according to the invention, there is provided a
" fire protection system comprising at least one fire
extinguisher; pneumatic actuation means for said fire
YR . extinguisher; and a fire detector as defined above for
generating gas for activating said pneumatic actuation
25 means connected thereto by conduit means. '

An embodiment of the invention will now be described, by
way of example only, with refe:ence to the accompanying
drawings,'in.which:



10 The fire protection systemshown in the drawings conprises a fire

extingui sher 2, pneumatically-operable actuation neans 4 fof the fire.
- extinguisher 2,.a fire detector 6 containing a solid, gas-evolving, . S
tenperatzi::jespon3|ve subst'ance, and a conduit, 8 connecting the detector 6

)

to 15 th uation nmeans 4. The conduit 8 may be branched to tramnsnit gas-,

pressure ot her pneunatical | y- opefadte devices, such as a e
pneumatical | y-operated el ectrical switch 10, or a pneumatic ram 12

associ ated with machi nery under. protection. As showh in Figure 2, purely by
way of 20 exanmple, the fire extinguisher 2 conprises a head portlon in the
form of padugdy MWiisha dafliemes: it pasaagss 18 itk aﬁ:rdteﬁll&ﬁca dnt oM t he

outlet 20 of the extingu her 2. .lhe extl |sher et 2 s normal |y

cl osed BYPTH &'saiﬁlé’gplagtde ki A aﬁ cﬁ hex t’é"éllé’rfd ‘cF%Fg%ﬂonst t he
force 2emdodimessurdfsdtheexmvantiisirant | uid W|th| n the extinguisher by a
pivotal'catch 26 whi ch engages a pivoted arm 28 by which the closure plate
22 is carried. The actuation neans 4 conprises a piston 30 which is

nmovalfl e Rigurife 2 iighta (RrrImentary eeutdane showing pneumedsia e generated by .

30 the GR&-RMAlOH Heahd TANE B MR PioOthd e Ll 43 €l ockwi se
(as viewed in Figure 2) and this releases the restraint on the arm 28 -

whereby the closure plate 22 is noved away fromthe extanU|sher outlet 20
by the prieasie @ is of sdridd ingowhanthd ladwkaved.the fluid is discharged
fromthe head portion via the outlet port 32 to associated ducting (not
shown) wich is threadedly connected to the port 32. 5 The systemso far .,
descaiobath el £izeh pratEictiion isyetemc #hawn in the drawings comprises NS

a fire extinguisher 2, pneumatically-operable actuation
means 4 for the fire extinguisher 2, a fire detector 6
containing a solid, gas-evoiving, temperature-responsive
substance, and a conduit S-cohnecﬁing'the detector 6 to
15 the actuation means 4. The conduit 8 may be branched to
transmit gaé pressure to other pneumatically-operable
devices, such as a pneumatically-operated electrical
switch 10, or a pneumatic ram 12 associated with machinery
under protection. As.shown in Figure 2, purely by way of
20 example, the fire'extinguisher 2 comprises a head portion
in the form of a body which defines a passage 18 and port
32 leading from the outlet 20 of the extinguisher 2. The
extinguisher outlet 20 is normally closed by a closure
plate 22 seated on an O-ring 24 and held against the force
25 of pressurised extinguishant fluid within the extinguisher
by a pivotal catch 26:§hiéh.engages a pivoted arm 28 by
which the closure élate 22 is carried. . The actuation
means 4 comprises a piston 30 which is movable to the
right (as viewed in Figure 2) by gas pressure generated by
30 the gas—evolving substance: such movement pivots th.. catch .
26 clockwise (as viewed in Figure 2) and this releases the
restraint on the arm 2BIWhereby the closure plate 22 is
moved away from the extinguisher outlet 20 by the pressure’

.



-

t hat disclosed in. the above-nunbered United Ki ngdom patent specification
-further details of which are herein incorporated by reference. The

i I°l ustrated construction 10 of the pneumatical |l y-operated actuation means
~is given by way of exanple only and other forns of actuation ng uch as
descrlbed in'the aforenentioned specification may altérnativel sed. 15
- As “Shown in Figure 3, the fire detector 6 Geywprises a tube 34 may be
‘between a few centinetres and 25 netres or nore in length, the tube being
of a heat conductive material ‘such as copper-plated, hot-tinned steel. The
- tube 34 is initially straight, but can be bent during 20 installation I n

corder to folloyea 21%5 é{)&q.r@ﬁ@qa\g*feﬂfeh{lﬁ)aidéq hg iWbg ¢ 313 U, ough a

zone to be protect position mall “or

ceiling of a rdemdhes hﬁ?‘b)&%qmr%m Q‘Jrfé-elterl’@m%'- Jf2 ttise aﬁ@@tﬂla&ed
al ong machi ner ygudt i %‘% Thd iy ifcH NS i@ adt QYN cdnhe ct &ld HERE el €-

responsi ve el ement conpr|5|ng a length of a gas- evloving
tenperature-reéﬁﬁﬁ%i subst ance which extends substantially throughout the.
‘length of tlge tube 34 the 30 el enent being flexibl'e so that it can be bent

wi th the tube . subst Qnsd §f of .a r ted
wi t h bl ackpowde ar?cys iTed T a{'r oce osed SO "llbgr;c%%,&lj’t i at%'ll&veqm %tq‘n%
substance nay d#edi Qissflosed ig adhe @bm-tramhﬁmﬁ UMJ{‘W d%unqﬁloasmac;ent

igniter cord (falqdi MRAGUIPIE SN da AP s IR rOHAL W th meal ed -
bl ackpowder® conposition and held together wth cotton countering;, these
am\/enc|osed||1quqggﬁakﬁ§jby reference. The illustrated constructlon

10 of the pneumatlcally-operabed actuation means is given by
way of example only and other forms of actuation means
such as described in the aforementioned specification may

alternatively be used.

1 15 As shown in Figure 3, the fire detector 6 comprises a tube

: 34 which may be between a few centimetres and 25 metres
-or more in length, the tube being of a heat conductive

f . . material such as copper-plated, hot-tinned steel. The
tube 34 is initially straight, but can be bent during

' 20 installation in order to follow a'dgsired path. When
installed. the tube extends through a zone to be '

U protected, for'example'the tube may be poéitioﬁed on the
wall or ceilirg of a room so as to extend throughout the-
1ength of the room, or along'machlnery.

+ 25
The interior of the tube 34 contains a'temperatﬁre—;
responsive element 36 comprisihg a length of a gas- .
evloving'tempetature-résponsive substance which extends
substantially throughout the length of the tube 34, the
30 element being flexible sd_that it can be bent with the
K ‘tube 34. The substance may consist of a cotton wick
impregnated with blackpowder'and dried nitrocellulosé
solution. Altérnatively, the substance may consist of a



5 layer of plastic incendiary conposition and finished with an outer

~ plastics covering. The substance reacts suddenly and expl osively when a
critical tenperature of, say, between about [err] and [err] is:attained at

any pointahong its | ength, the expl osive reaction generating:a 10 |arge

vol une of s at a pressure which mag be within the range of 150 to 3000 .-,

psi or nor€, the pressure being controllable for each particul ar i

installation by using tubing of different dianmeters. 15 The elenent 36 is
retained within a.nmesh sheath 38 which acts as a filter to retain solid
conmbusti on products and unburnt, residue from the explosive reaction while

per mi t t id@spdss 4gaidery£ond ofyFiRiC ate M agltich d9B&MM cOF¥e sheath 38 is
formed qfeaml)aknay iconipisxamaieral pipert aitdiens Toatedoisininckel steel so
as to.be heat é S|%tant and to mmgpstanddtg% gfgl03| e-reaction:

pr ef er afieR1egh PIFERAYISE (SOIRGSHFF Y R PR &?e\ﬁ?* R At each-end,
t he sheaidttd® icoutitegeichdryy bdiewr aianeed losed dnt abulextraded i tting 40a,
40b. . The end fd tti 40 t fs ot e I te.fromthe
.condatq@yiesr} Prﬁ-%r"’r?%?’llé tth eegéi%g%gﬁ%g‘%ﬁ%ég P’g‘n%&g af:r%'ﬁlr?\?'/a@rad%ﬁ-t%lr oj ecti ng
t hr eadears puger @flagtiascaRtediinghki Teplsugsiangs cleasitsssaddealyenot e end
of the 3&&%? %%1%&(1‘»@&5;0%&; $C@WRd dallt @ etpdr-ardrllib£44 shagl,d captive at

that end o it e end .,of the tube 34, that is the end

e tube. e 30, praoxi
of the RRF¥eER ﬁﬁh"é‘ﬁ ils"% ey %@tﬁ%&ﬁ&ﬁi@e& 3ts ANy BRANE provi ded with
a capti waolgandsnlengtmndtdiexploedine Teactibn aenesitdnaalal y-t hreaded, -

connect Qr 46 by .which the tuhe 34 can .. -=6- be _conpected,t.0 further -,
%r@a_éz\é[lgpet &é\g&s_t% a  pressure w?xic?z may ?:e _v_z:.(il:hn.n %he O

| engt”
range of 150 to 3000 psi or more, the pressure being

controllable for each particular installation by using
tubing of different diameters. ' o '

15 The element 36 is retainéd within a mesh sheath 38 which
acts as a filter to retain solid combustion pfoducts'and
‘unburnt residue from the explosive reaction whiie o
permitting passage of gas through the mesh of the sheath.
The sheath 38 is formed of metal wire for example of

20 stainless steel or nickel steel so as to be heat resistant
_and to withstand the explosive reaction; preferably, the
sheath 38 is formed from a braided wire mesh. At each ' T
end, the sheath 38 is closed by being crimped into:é
tubular end fitting 40a, 40b;_ The end fitting 40a at the

25 end of the tube 34 remote from the conduit 8 is internally
threaded for connection;té an inwardly-projecting threaded
spigot of a threaded blanking plug 42 which closes the
remote end of the tube 34 and_which is screwed into a
gland nut 44 held captive at. that end of the tube. The

30 p: oximate end of the tube 34, that is the end of the tube
34 which is closer to the conduit 8, is likewise provided
with a captive gland nﬁt 44 and this receives a tubular,
externally-threaded, connector 46 Y which the tube 34 can

-

v

k4



the conduit 8 which leads to the actuation nmeans. The crinped end fitting
40b for the sheath 38 at the proximate end of the tube 34 is externally
threaded - and of a size to 5 mate with the internal thread of an e ,\Nt-ting
40a similar to that used at the rempte end-of the tube 34. If the(lflle 34
is connected to a further length of detector tube, the externally-threaded
et fitting 40b will be screwed into the i.m@ernally threaded end fitting at
the 10 adjacent end of .the tenperature-responsive elenment associated with
that other tube; if, however, the detector tube is connected directly to
the conduit 8 at its proximate end, the end fitting 40b is sinply left free

(as shown). 15N chnfectantida iRmtdeat Wetrgts p@ Setectidis tabee cac ttidat es
expl osively at the criti.ca

|, tenperature, .a large volume of gas is.,.generated
whi ch passes t RGP R Sl é’g\‘?@g‘nqsar?éi% F&Ren A Lehtoﬁ’bg'e% Sind “t¥fence
into the conduidrithped endefi2ding igder tthe alheadh 38 mtarhe Hroxigate he
solid conbustiqn pr tS byrat ' I Rl eddMddian he + .
sheath 38 and gldﬁggdé&g\eequt%%e%u%ege t%%lé‘%&gryattgl{r%comn%sgl@rﬁt%es systeom'

after use, ®hemditeniiidy pheg iprearaale Hredd ofmarh@nde fFid i&d 4@ t he tube
34 and the 25 priguilagt @ Lhthatf Jdud tathandd remoties G & athd rabd &, 1f
{hcaded comeRtel iRl T AN e ol WAL LT S0 e
sheath 38 and enube,i tthien gxtidmalAGh-thseadade @ndd fictting %0k iwidile bend of
%Pfo?’?hipiﬂé I e it S LadE iy e 3 AR B
hdrawn f ridnmadiecente 34l off ilgh tampefatnre~neARensdye @flamantt ube, t hus
draMﬁng .associated with that other tube; if, however, the detector
‘tube is connected directly to the conduit 8 at its
proximate end, the e?d fitting 40b is simply left free (as
"shown). _ ' S -
15
In use, when the temperature-responsive substance actuates
;xplosively at the critical temperature, a large volume of
gas is generated which passes through-the wire mesh sheath
38 into the tube 34 and thence into the conduit 8 in order

20 to trigger the actuation means. However, the solid

_combuétion products and unburnt residue are retained
U | within the sheath 38 and do not enter the tube. In order

to recommission the system after use, the blanking plug 42
is removed from the remote epd of the tube 34 and the

25 proximate end of the tube 34 is disconnected from the
threaded connector 46 by unscrewing the gland nut 44 at
that end of the tube. A new temperaure-responsive
element, complete wiﬁh an outer. wire sheath 38 and end
fittings 40a, 40b is connected to the proximate end of the

3”7 spent element by screwing the end fitting 40a of the new
element onto the end fitting 40b of the spent element.
Tﬁe spent element i§ then withdrawn from the tube 34

through the open, remote, end of the tube, thus drawing



-7- the new elenment into the tube 34. Wen the spent elenent is fully

wthdrawn, it is disconnected fromthe new el enent, and the-tube 34 is

re-clos@ screwing the plug 42 onto the end fitting 40a of t he new
t

Py

el enent 5 screwing the gland nut 44 onto the plug 42. " At*the :

pr oxi mat d of the tube 34, the gland.nut 44 is screwed onto the threaded-
connector 46. It will be apparent tiek=the use of the wire sheath avoids 18%
the need to clean the systemafter use as solid conbustion products and any
unburnt residue will be renpved when the el enent is renoved. The end
fittings at each end of the sheath enable the elenment to be easily replaced
in the Eﬁ@efevﬂ%ic‘e’:ﬁéaﬁd ity echevaibe f34.hevmmet.% (epertulkdem)t 15 fol | ow

a tortuqus th i installatio 8- ire detector. -
conpri sit®y fgﬂt r}b"'f ‘ﬁ‘e o%tdu%%lé\}‘esco neerclta nor maI]tI 6'Ised at one end,
and a- t@nwea;ur and t}reeszpmsl% i oretldsad dy \ﬁqt‘mmqgwé'-h‘mlré-u$al d

el ement P WLS i Icar}cfnﬁ&ﬂ;% %d@%ﬁvﬁ{é"r{&z gHhsiARc R fective when a

predet erm n tenperature is reached at any point along the |length
of ti%e elcmee\ntng d'-l'g%rﬁalrém% | 45 e Rlihek 4% gdd @ activating

pneumat is oL maA Uiid W NBREISe 8 B Al diadden ey iendadedid® tube, and
a nmesh sheath _surroundj n sai d Ie%g of gas-evol ving substance, said-

sheat h @&fghithe ef-h???‘%ﬁr t‘EP'P’éT%ﬁ' %bustion products and unburnt resi due

of sai d substance;
It will be apparent that the use of the wire sheath avoids o
10 the need to clean the system after use as solid combustion _ \J
products and any unbﬁrnt residue will be removed when the
element is removed. The end fittings at each end of the
sheath enable the elemé.nt to be easily replaced in the
manner described above, even if the tube 34 (or tubes 34)

15 follow a tortuous path in the installation.
. |
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and said tube being adapted to:be openabl e at a—_t\I\eaS‘t\anQ?nd t her eof
to facilitate the renoval fromthe tube of Zﬁ'mfmh with retained

¢onmbustion products and unburnt residue aft /’/mr aid .

‘tenperature-responsive el ement, and the i nserti én : sai d t. -
20" 2 A fire detector according to claim1, wherein the*sheath PLA Ses
a“wire mesh. 3. A fire detector according to claim?2, wherein theTesh is

a brai ded nesh. 25 4. A fire detectes-according to any precedi ng claim
wherein the tenperature-responsive elenent further conprises an end fitting
at each end of the sheath, the end fitting at one end of the sheath being
externally threaded and the 30 end fitting at the other end of the sheath
bei ng internalé%fgﬁeaded, the internal and external threads being -

conpl enent ary y two simlar such tenperature- responsive el enents can
be coupl ed by engagi ng the externally-threaded end fitting of- one of said
elements 35 wih thefird etgmrddtort ompiddd imad af kubengfoheabecohdaettbée sai d
el ement s. _rga_.t%ﬁ'ial %Jérﬁaeu?ftci%ts%rd accand ant Oaﬁh%”kémpéi’& Fé-
conprising renovabl'e plug mearts closing one en of e tube, sard plug
means i ncl ulli ngeePets il emantY Gres@d wdithdat itbe ®ibR.t Raidhetementend

fitting at the.gapaceiHg 2 18l e (?fa@mb@ffvlih% 58bBeRAL¥Ce BEERRNVe 6.
A fire detector accordlqg to an <grec,e ing claim wherein the tu$e i's
bendabl e and t RSBl BrRFRIRSATHIE |°&+d=‘§?83tt£ﬁ‘PP5PFy‘théseﬁFPF’ee efifth of

the t ube. any point along the length of the element to generate

-

Lj’ explosively a volume of gas for activating pneumatic

10 actuation means connectable to the other end of the tube,

and a mesh sheath surrounding said length of gas-evolving
- substance, said sheath defining a filter to retain

combustion producté and unburnt residue of said substance:
and said tube being adapted to be openable at at least one

15 end thereof to facilitate the removal from the tube of.
said sheath with reﬁained'combustion_products and unburnt
residue after combustion of said temperature-responsive
element, and the insertion of a fresh said element.

20 2. A fire detector according to claim 1, wherein the
' sheath comprises a wire mesh. '

3. A fire detector according to claim 2, wherein the
mesh is a braided mesh. '

25 _
4, A fire detector according to any preceding claim
wherein the temperature-responsive element further comprises
an end fitting at each end of the sheath, the end fitting
at one end of the sheath being'externally threaded and the -

30 end fitting at the other end of the sheath being
internally threaded, the internal and external threads
being complementary Whereby two similar 'such temperaturé—
responsive elements can be coupled by engaging the

. externally-threaded end fitting of one of said elements

35 with the internally-threaded end fitting of the other of
said'eleﬁents. ' -



10 7.

Afire
pneu

conpri

Afire detector according to claim1 and
her ei nbefore described with reference to the acco

a tube of heat- conductive material norndlly c ose

and a tenperature-responsive el ement housed wi thin said tube;
tenperat ure-responsive el enent conplgsing a length of a gas- evoIV|ng

substance effective, when a predeterm ned critical

subsLaﬂLLéLLX_ﬂﬁg__i
npanyi ng dramﬁng

otection system conprising at least one fi I' ¥
actuation neans for said fire extinguish "ﬂ7 H
ne end,.

sald

to generate explosively a vol.une of gas for activating said pneunmatic
act uations nearvs piXe aldmsdt e eridoraiinwadidl@imiia] lfapghBrof gas- 25

evol vi ng 8 %CI@ Iséa}&éilagheeat‘{l‘jsg;r lang%lfcisltner °t8%drﬁ|et alﬁga% nbust i on

products an

resi stance,

€connecti ng

t he ot hertwapel, oﬁasélmiltmbeeétrtﬁ sgial udiinanta dipneades pemdioai dorube being
adapt ed t@o&@e@@f&@m&@ttﬂ drsasladd e & 1ROk el QhEaShbhEEFzﬁ the 30

“renoval

fur e- responsi ve el enent,

and the insertion of a fresh said elenent. 35 9. Afire protection.

syst em aceordlggf £o ALgfor WAL AP Uty $rloat P dRaiy, acc0r dance

W th any one
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35

al ns
wherein the tube is bendable and the element extends along

substantially the entire length of the tube.

7. A fire detector according to claim 1 and

substantially as hereinbefore described with reference to
the accompanying drawings. ' '

8. A fire protection system comprising at least one fire
extinguisher; pneumatic actuation means for said fire
extinguisher; a fire detecéor comprising a tube of heat-
conductive material normally closed at one end, and a
temperature?resoonsive element housed within said tube;
said temperature-responslve element comprlslng a length of
a gas-evolving substance effective, when a predetermined

critical temperature is reached, to generate explosively a

volume of gas for acﬁiVating_said pneumatic actuation
means and a mesh sheath surrounding said length of gas-
evolving substance, said sheath forming a filter to retain
combustion products and unburnt residue of said substance;
conduit means connecting the other end of Said tube to
said actuation means; and said tube being adapted to be
openable at at least one end thereof to facilitate the .

‘removal from the tube of said sheath with retained

combustion'products and unburnt residue after combustion
of said temperature-responsive element, and the insertion

of a fresh said element.

9. A fire'orotéctién'system according to claim 8,

‘wherein said detector is made in accordance w1th any ‘one

of clalms 2-7.

-~

,,‘.

tenperature is reached,

fromthe tube of said sheath with retalned conbustiion products and

unburit reRTERE WY FeRRARARIT BT PR e



