WO 01/ 69028 PCT/ F101/00249 1 A FIRE DOOR AND A FI RE PROTECTI ON SYSTEM
BACKGROUND OF THE | NVENTI ON [ 0001] The invention relates to a hydraulic
fire door specially a sliding door, which can be selectively opened or
cl osed, t‘fﬂ%"f’f’?"és door being 5 provided with an actuator f&FT (%t he
door from an opened position to a closed position. [0002] Hydraulic fire

doors are known. They are generally, i.e. not in the event of fire, used
t oget her with door openi ngs vvhi ch are Hept open When fire occurs or when
flue gases, are created, the fir ors are closed in 10 order to prevent
the fire %‘ F{R%Q%é@lq AJHRE&@EFQB'ON §M§§FMIf a fire door needs to be

hi ghly resistant in high tenpera- tures, the door is correspondingly

di mensi on&AGKGROUURDoOFaTHBIRVENTION nmaterial s that endure high
tenperatures. Therefore the fire door surfaces are typically nmade of
steel . Steel firel@HsTR Rwntian wiptes teoniysiravlitefirg deorneracially | ue

gases thr@u@ihgtdmrdwrch the lﬁ@@@lébtlp@@Sd)pKér)EdJﬁhldMéefthhé|fﬁé&ﬂbcﬁtl@@hg doors
cannot . ei t her. ver aI uate how

Farona 't PRaViac wiFtan A daRR HERBY LS dafP RUE ro0inted Pestie Beto o.
whi ch nat elasedypasitiasf. advantage in the event of fire. The nassi ve wei ght of
t eel k th I f I i ps,
Sl oakes, the Jaeh ipREaI0 iR oo Gt RoBRA Ty FORERERIP o HIPS,
fire door éh%reélenbrqﬁvfireedlsmtWgﬁmﬁramthcdqmp@pew@genw@m esathept epaltens

that rendguhémardpccéhisast Wﬁerﬁ 'flﬁ@ SHisSarkatrehie 2 XRe Mg Weord BRO4losEhan
i nven%on also rel a protecti onlz%iy'dstem com prising a fire

extin |sﬁfqﬁ{t9>p§?\é‘?ﬁ‘tamﬁ?'ée H{/QP%@W@S O SEEE P N%ore particularly 25 to a
sliding door, whi §0003]nf efizetooct heetly topenridhdy redistaatljin hivgh tempedoor be

O L N P L NG
sever al smaignalhébatseadulref high teowesatutes skhdrefase dbefse gloor slusfacas e at ed
with the gindd grmad%?csrtéae@t@éme dodfs hgggﬁ]alﬂsuﬁta MRhitdP S f.r@shamrng

hydraylic_s ns are notably con- struct tens separate romfire
exti n‘gﬁu il 99§F’sst BHeugdld ?hﬁ?ora E’l’%tpc%’m%ﬂoﬁﬁ'@é? bghind {the tdhesed ste&oor s
conpri si ngobeeehmiptpdiftes tﬁmde@n cmatn@ phreticytweouldahewlect atklgpardvaluate pi pe

System o RO T SRR ot Gr0LE. 561 o Vb AR
PCTI F101/ M)mztgnaturally is of advantage in the event of fire. The massive welght of steel
makes the steel doors heavy. Where applied, for example on ships, the mas-

20 sive weight of the fire doors is a significant drawback. Known fire doors are
provided with hydraulic pipe system and control systems that render the hy-
draulic fire doors fairly expensive.

[0004] The invention also relates to a fire protection system com-
prising a fire extinguishing system and a hydraulic fire door, more particularly

25 to a sliding door, which can be selectively opened or closed, the fire door be-
ing provided with an actuator for moving the door from an opened position to a
closed position. The fire protection system typically comprises several spray
heads and fire doors. These fire doors are also associated with the problems
described above.

30 [0005] The fire doors including hydraulic systems are notably con-
structed as systems separate from fire extinguishing systems, so that a piston
cylinder unit in the fire doors comprising feeding pipes and a control system
are placed apart in a pipe system and a control system of the fire protection
system, consequently rendering the fire protection system very expensive.



2 BRI EF DESCRI PTION OF THE | NVENTI ON [0006] It is an object of the
I nvention to provide a hydraulic fire door having an inproved fire

resi stan |Jrespective thereof the fire door can if ' made
of a mat g’f(i)gpg%a{)se fire resistance is not particularly goggfkgﬁ\?gggﬂ Thi s
I's achieved with a fire door of the invention character- ized in that the

actuator is arranged to supply aqueous liquid to the fire door in order to
cool it using the aqueous liquid. The |2quid to be enployed in the ac-

t uat ' j f f the d '

b of or abt BRIES HESERIRTIONOF THE IVERTIAR. Lt 7 Ting I n thi e context to
any | arge door SU[ooobg If 8Gh objeet bRBeNBventidrakepioNUePE hytraulicdire Biorace or
an i nner ﬁur.f ace. E% n fire door..of the
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fire resistance t frd:S : W t e t: k Ss %Lﬁé’r‘:e of
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havi ng t oi258 ipdhat thel agtugtogdparrangedte supplyasuepssiapid gobe firgydoardn
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Pher cof ) hiatphEs upsd dgorioSe Hhe i, AuAsing surREerol heudoPt imare R thpar at us
cool i ng t beolddptheaterndt faciregl suficeteferrirgipattiis gontext E@@hg)]lafﬂasedcfr)]mr sur-
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usi ng the aqueous[QQQﬁ]iﬂ‘!e padergd emsbodiments abthe fiteedaer okithsr inventionnect ed
with a |igg §i8cioled inthd Egse,ﬁd@a e@ﬁh§hita@3§yst em for supplying said |iquid
t hrough an output _startin romthe actuator and_a feeding channel to the

upper part of thel@909) themesifianifieant: advantages REthe dire 00 L1 thg War f ace

of the fiventiroare Haughé fiee redigtansd thaees is vérytdebdiaithsutcthe heatmekize
begi njd ng, be evefﬁlﬁé cool ed, as.,the cooljin ficien e where
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[0010] The fire protection system of the invention is characterized in
that the actuator is arranged to supply agueous liquid to the fire door in order
to cool it using the aqueous liquid.
[0011] Most preferably the actuator is connected with a line in the
25 fire extinguishing system for supplying said liquid through an output starting
from the actuator and a feeding channel to the upper part of the fire door and
from there further to the facing surface of the fire door. Thus the large surfaces
of the doors can from the beginning be evenly cooled, as the cooling is most
efficient there where the temperature most likely is the highest in the event of
30 fire.
[0012] The line is preferably the one leading to the spray heads of a
fire extinguishing or fire fighting system, since the lines intended for the spray
heads are then utilized as well as the pressures therein when closing and
cooling the door, and the door hydraulics is not different from the fire extin-

35 guishing hydraulics. This allows great cost savings to be made.



3 [0013] The actuator is preferably a piston cylinder unit conprising a

pi ston and a cylinder, since the structure of such a unit is sinple. [0014]
The nost sidanificant advantage of the fire protection syst ing to
t he inveﬁ??gﬂ%%%gthat in addition to the fire extinguishinggggiﬁgﬁ?ﬁt 5
conprises a fire door, whose fire resistance is very good w thout the heat
re sistance of the basic structure thereof, i.e. the frame or facing
surfaces of the door, having to be par®icularly good, in which case the

the actuator i s oi0FTaAR el B aTFiete0 R PRionbutfet LRSS e AT "
door (for pisteniang a pyinglesrgince the strugtutoof sudh anditiheinapear at us cool i ng t he
door thus form ng[%fﬂ”ﬁ?éhuedﬂis’iani]ﬁ%ﬁet v%ﬁfa&et’@“ﬁ% fire ﬂ’b?ébt%ﬂ%}fs@érﬁd to a

line leading tQ the spra S ) ‘lIre I n- gui shing system _great

cost savi RGEO%HRG F%Hg"gf?é%en i Ehatiin additipn fethe fire ertnguisting s¥sieitem ar e
reat| § redugeidessa Vild Hoas Wissefirdrdsistafedis oér EwitPEGCRPRESNF THE

%RAWN%S 5mpg015 I n t?le fol |l ow rt e.ai e irgnﬁg\n@jll.lbe d scribfer in

gr eat er %éstt 1Ge Btt%gﬁ'ccﬁmtchgeﬁﬁgfe@?r 'e%tn%'ﬁ%ﬂpmtf@ckﬂﬁw aé:leér%ntg‘g to the

a](c:corr})a- aponghakiagitodie partistilacly @il 6h vﬂhi?hroasé thkdwe dodri may, Grbedi ment

of afire M ew

al ong the a@f}tﬂtélﬂr)% nﬁh&@f@?_@&l 0 {rEﬁQ%?%ﬂt,1&%&@@#&3?@3%%‘@%%%%?% fire

door of FigafRVing the fireciesiéangsoel mied?rse daondfoscopling the aograotn? firesd@ind

ehnbodilm:nyanafthlteh@pﬁa'trﬁmﬂee?ljﬁwﬂféﬂdo@\p/ﬂnﬁ;\i/fdmﬁﬁ iaoébmggct[ Qﬁ@.OAsg'g?L&% 5 A

shows a view al on e cu ine V - of Figur an .Figure
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OF THE | NgEishirgNsySiea?]greabuost sadhgsvare niadee sitoer thef lindsein theefitd pro-nade of

gl ass,  3qoanth L) SREE PRSI EALs 96y b e AEEATE NG posi tion.

Ref er ence nuner €S a door “openi ng. e event of fire
and/ or when an atte de to prevent the access of flue gases through

t he door SRIFFIIES ,|}3§:l\(i%3 gng‘ﬂE YAYGS closed by nmeans of the fire
door. gé"o 01/69028 r 4l ]F%PMeO?gIﬂ)%viné h2ORTENtAS ill ' AR8ELriBSd 8n Siredidy door .

A piston cylinder *uni
detail by means of the preferred embodiments with reference to the accompa-

nying drawing, in which
[0016] Figure 1 shows a first embodiment of a fire door in an
opened position,
20 [0017] Figure 2 shows a view along the cutting line 1l — 1l of Figure
1,
[0018] Figure 3 shows the fire door of Figure 1 in a closed position,
[0019] Figure 4 shows a second embodiment of the fire door in an
opened position,
25 [0020] Figure 5 shows a view along the cutting line V — V of Figure
4, and
[0021] Figure 6 shows the fire door of Figure 4 in a closed position.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Figure 1 shows a fire door of the invention made of glass,
30 and in an opened position, or in a standard using position. Reference numeral
100 illustrates a door opening. In the event of fire and/or when an attempt is
made to prevent the access of flue gases through the door opening 100, said

door opening is closed by means of the fire door.



pl aced above the door enables the door to slide into the position shown in
Fig- ure 3, in which the door covers the door opening. [0024] The piston
cylinder unit 3 is connected using a throttle valve 5 11 to a |line 4 that

| eads t oVEPHEY2$eads 10. The throttle valve 11 is generaIIVCT@Fﬂéﬁﬂw [ 0025]
The throttle valve 11 conprises a thermal trigger neans 12 and a solenoid
13. The solenoid 13 is arranged to open the throttle valve 11 after

obtai ning a signal fron1the detector (mpt shown). The thermal trigger 10
means may, for exang§] | ass .anpoul e 12, which is arranged to_open

the throttle val V80 thf@r ﬂfﬁa\sdpﬁg inxIsheing d0on Ai gtarepylindgiuret The
throttle pldeédabdile mwe/dabsgnamésmhé @lbaatd ¥RdeY intd ehe! poEitiBREHINTE R Fig- [ 0026]
The pi ston c%lln el th?e rélp a cylinder 2 and a pis- ton 1 arranged
t herein. chy ?j%‘l’r U APRsOREMP8e end of the pis- 15 ton and
ref erence nurreraI[O!)94]aﬁbelmstoemylinﬁe|t beit 8i istoompetizdiatising aathpotieovalved 20 is
attached | ' (VAN I n d 20
20 tha o .ﬂa‘é.‘* % Panet e YorE WEadS o, e bR ) B ge el

pi ston r@esed corrpri ses a through passage 22 that continues through a

throttling 70 C{obhs fnh@eth%tqel,%wéfﬂ%nmrge%na tﬁ&‘?né]%ﬁ@é@ﬁn?e%rﬂrpy' des a
start for c ann é §4ajlead gﬁ{ﬁ a space 25 defined %_the |sto end
19, the ff 8r§°r%'8|°' e gRpEen ézsarram@dcgw P the throfis H@'V§11 The
channel  peftey |ogtanmnga@mgrm frghsthendetdetort (Mot $Hoving). 7heatiserinisl ©igg enﬁl s 24
are dinre r e e

o esadl o RS AN ar KR e B GRSS e 12 4lch i€ ABRORE. o dach
pressure the thmiﬂ@p@d)@ 2% aftearhavingaexpaded 28 aZBIQBdEmmatwetﬁbe dhrtottheler 2
and the fyg \?eff"?q'néfa%fo bP%ltBir%thQlyt EQ%sEB r‘i‘aﬁhéél ce on the channels 24

I's |l ower than | qw’ resi st ance 8 piston 1 ow ing to the
throttling 70. THE026} Jbewistonasylingrprnge 6%“9”%% achdinder 2 a4 @aRlis- of

sever al otbanner@ngbaqaé’ﬂeﬂ meféyémm%rr%ralm iiBcatas aOﬂé@tetndBoﬁﬂ@t pubeads to
afe %I ng Gc nnel 6. TheI edlq cha(gm travel Sy ‘s? mthe
out piP. " fopend fipRecaur R 18 SReint S8 58 tas plst e Tor R R BT K eage o
the door.20\s attachent ral openiny @diia apayltndef eht&Xdaarouris megasl@nd@dtzmues
hori zont t e nd

t hr ough g#nd gna‘eif]affr% a@a t\@é\f"?f n%hgs%glgpgﬁdo%ﬁ{?ﬂoppo@l@ Fb(?(ge of B%eﬁadoor
wher e t hefod pﬁ@péﬁaﬁreethro@gm oPReVB B2 dhatcontinuesibrougtnartbietilisgt (& al
passage 6@.thA fAOENH 1B ffh@rm@tohherheqﬁa%%age% prolitfesPA%$a9 orhdrinels

Ir:)%_sr'; éﬂ@g&,g@%@gﬁn%tg%téé)a@eaggld%?meg t?xe piston enﬁgt l(hneuglston rc(J) ! 8902
the end 62 at the cylinder 2 opening 21. The channel passing through the
piston, the throttling 70 and the channels 24 are dimensioned such that the
pressure created on the channel 22 (the pressure is formed when the throttle
valve 11 opens) causes a higher pressure to the space 25 than to a space 23

25 defined by the cylinder 2 and the free end 19 of the piston. The flow resistance
on the channels 24 is lower than the flow resistance through the piston 1 ow-
ing to the throttling 70. The structure may comprise only one channel instead
of several channels.

[0027] The cylinder 2 includes an output 5 that leads to a feeding

30 channel 6. The feeding channel 6 travels downwards from the output, first
formed as a pipe, along a passage 61 on the vertical edge of the door. At a
central or middle part of the door the pipe 6 continues horizontally past an ac-
tuating means 9 intended to open the door and through an opening valve 8 of
the door to the opposite edge of the door, where the feeding channel is formed

35 of a relatively narrow vertical passage 60. A door frame forms the passage 60.
The passage 60 is restricted at the bottom against a stop 80 and continues



upwards to the corner of the door and fromthere horizontally as a passage
novi ng al ong the upper edge of the door with several spray openings 7 at

t he bot eof arranged substantially at the entire e door.
[ 0028] The %égﬁ ng valve 8 is generally open. The openi ngm‘gllt/pm%ong

cl osed onIy in such a case, when the closed door is to be opened, cf.
Figure 3. The pipe 6 includes a check valve 90. The openi ng val ve 8 can be
cl osed using a handle 9in the openi npval ve 8. The operation is

mechani c

ctrlc 0 t. the door conprises
t wo space V&"T‘ g’é NeLotd iﬁ’okrﬂf“gﬁ' ﬁlﬁ |zgn%lycgs PeB2ARAAR e
gl azi ng, metlmgeaiomgltbel ugpespdge of the siobomtbctsev[e%]&(p]ray opehmgkol bbtheng t he

oper at | orh gforh fﬁﬁeﬁe‘o‘?%g&h@é&%?ﬁt‘%ngé@e Sl b Wi Rotink el o expl ai ned

[ 0031] When Tire brea )r hat” can be 15 any
det ect or reacti ng0088} iThe opsining ¥alve &isopeneratiepen, The opening &alé!ﬁgﬁwal to

tA |h? sel enelcqbsb@ @r‘ﬁlytxﬂﬂ@uéﬂl‘ﬂb%ftsbeﬁh%h\ﬁﬂetdl@éetoﬁ@@é}st Hstt{?ftbletcméﬁédl %ﬁﬁ U= 11t ]
erna- anmpoyl e attache e rottle yal ve openps e
throttle :%/ TI pé%Hé@?@g W&%%&Mor PBeRiRg ‘4%‘@( ke rﬁl%% ing an
al t er nat ajsmgirashémdle Djrethergpthiagt vales @, e'rheabperatlilihes Wam&dcbmﬂber in
the line 4?%}\5% through 20 the throttle valve 11 to the piston cylinder

unit 3 so t a hi gher pressure is forned to the space 25 than to the
space 23. On accd@Re9bfiguie atsbowst that thg|dasderoniprinpseiwa sppe¢dtdlass t o t he

pistqpg 1 ﬁﬂ'ﬁbc@%a‘l’@a 58 ﬂQPronHﬁFrrT'@Vétso @élléd"@oug%o?lahﬁl f%%?\ﬁé‘@ﬁ’ Wilch he

cyl i nder. hecllnder es fromth epostlo shown in Figure 1 to
the rightS pé?&ﬂ%SJ MRdt he position shown in Figure 3, 25 water flows to
the space 23. \Wat[eo30] m/\mafmmwmg tHeeoperiafibh dF the fitd1Bratepord systaeh irhr ough

t he openi ssage 60 that is filled fromthe bot- tomto
the top. F:";lﬁgye a‘}s/gogéégé})l CIfilly fills up as the volune thereof is fairly

smal |, mani f ol dl 0834] Vénen fiem btdaksvoltutiee ditedier 6dchons)dbatvean ehe gl ass
surfqges AftPdettior Fgé%tlf‘lb qmﬂ?g %@%Iﬁ hs' SRS H%CngFO\ﬁﬂj&e aoslgEPPtdjoor and

30 wat er startstokg EI e spray openi ngs ass
sur f aces thegaplenoid hﬁgthrﬁﬁ ‘é@'éﬂltbafa@pfﬂé%ﬂie Ihfoftl@erW@IﬂH filtese@i on of

t he door t:v’élnpansa@ﬁpduemaﬁsanad afﬁneaﬂfr@ﬁug%w@1q%ﬁeretthélth$éttnéhemaoper
part of t%% u elog ) W0 use \ hest %{ee}t St r%ssstfo t he
door 23ing. SB5iofrg oas 1o BurBrredals pricng an A Bl D85S 'She 11 ow
t hr ough tapering) thel thoottlectalper Tise tonmipgessedswatdran thédinethmmdvieswihfaugh t he
oDt [ 2p°P Nk AR VR £ Shank @RS nde: it Lbo R A iohalhBesulfs 11 aul d
PCT/ Flol/fg(mqg to the space 25 than to the space 23. On account of the above the
cylinder 2 moves in relation to the piston 1 and draws the door with it, as the
door is fastened to the cylinder. When the cylinder 2 moves from the position
shown in Figure 1 to the right ending up in the position shown in Figure 3,
25 water flows to the space 23. Water flows through the output 5 to the pipe 6
and through the opening valve 8 to the passage 60 that is filled from the bot-
tom to the top. The passage 60 rapidly fills up as the volume thereof is fairly
small, manifoldly smaller than the volume of the space 15 between the glass
surfaces 14a, 14b. The flowing water reaches the upper edge of the door and
30 water starts to spray through the spray openings 7 onto the glass surfaces
14a, 14b cooling them evenly at least in the width direction of the door. The
spray openings 7 are arranged to cool at first the upper part of the door, where
the fire causes the highest heat stress to the door. A lower edge of the door
comprises liquid outlet ports 16. The flow through the liquid outlet ports 16 is
35 smaller than the flow from the spray openings 7. Therefore the space 15 is
filled with water. The liquid outlet ports 16 provide the space 15 with an effi-



6 cient, cooling water circulation. The liquid outlet ports 16 are
naturally also in- tended to renove the water collected into the space 15
when t he r r no | onger subjected to an actual he g{;
overflow\ggeoﬁ/l %8917 is formed at the upper edge of the dogimj{ha Oﬁ?ﬂe]vents
an excess liquid pressure to be 5 fornmed in the space 15. The water heated
in the fire can also be renoved through the overflow opening 17 fromthe
upper part of the space 15 where the ffre heats the water the nost. The

fl | h
‘3’3{ Ie(r'-:t pgrt n@néﬁlﬂlnbhﬁat%?%ﬁ@gfétlgﬁ Thg I Og{'outheq o Vrﬁs &#O@\év?g%‘iw@qg @i&fcf h'g ;[Nate or
i s const aftNdgdsisr egraeve ith)V\taﬁ@ e@llasted Bto tbenspaget He whenainedirendonysis 7.
[0032] If nbh@n@é%ﬂﬂeéﬂ@@rto'éh bbﬁxalpﬂébf lo‘hé@i $OBerkB ?&éﬁlﬁg%?‘ & fofmbBg

opened, a handl'e 9 openi ng i's shut and water
can no | oﬁgg?e HPB&! eﬁgﬁo‘gs tthﬁed%oﬂ"aérﬁ)(ﬂe‘{fﬁgscﬁSbPXGJ%SSob@H@oPreﬁ@edtprel s
openeds sforned e thp epaueew sﬂmwméq h@dteamrbmeh fifd dah Sbotthe r@m%"véﬂ 1 of
25, the sprpdafithe YR dnelind 17, o Jhe s e &8 4Pf roBSa, 15 e o o
great er t tenfirhdeats itheewatert the nuistt dhe ewmatet Flavistalong tthe Egssage261poi nt s
towar ds tﬂﬁoﬁgﬁtﬂ%‘o(léﬁlowﬁéhlhgeﬂ Otﬂé detIe‘fgnot ﬂ &t thé 'Icﬂr#érgpgrjt B‘f‘%e?%%rf romthe

space 25 Lg |gures er e
i nventi on? Z@Wrﬁ% dsanh cpeling witer lﬁmsbﬁr%lymamcéwtoﬁhﬁsgaﬁ@s154ftqmes as in
Fi gures ltHeosgrayfopendfys Bspondi ng parts. [0034] The enbodinment in Figures 4

15° S0 2o 2 RO 20 EISY DRy EBRb b R 5 20BS e
throttle opened,thenes dapdke anslmﬂedaind%ecdammng vahler 8 léjshuWahUOMatean
anpoul e Oéaﬁng%ﬁggﬂ ﬂj?] rh{fdé ﬂf:é;fi{)brear\(dﬂ rﬁ(f]&&r is obe %n%ﬂ%ldc}’or(?@%gﬁﬁgg the

spray heads 1 ers conpris- rng ampo

reacting $IHCALAE. PIESERTS 'STﬂ@”ﬂl@ltZ@sjt@m b(OrﬂmSICéﬁh?oﬂh)he wistemn Tral thee pigign

dlet etctfpr éyﬁﬁh@teg uhi®, e fdfﬁésléé&éfédzﬁg_?wo f r%eéeﬁr;.gée(m tgég‘r?'rfr%%é dghﬁ@;ugh an
eecrlcvu e sol enoi a ing valv
with a siBEHE"s ep}%nde‘lgg@atomefqrggsurﬂﬂﬂ?ct%bs 9 ﬁ@t‘?fcfj?? Egéb’éfﬁgﬁ AdReis in

the posit pistorskadn9 thati iguthe gpadehs Qdints- tod:%frdQ thepisientrodt Wehem ghé and

120" ooy a8 IS BRRESLIOR BB BsBH P e openi ng val ve. after been
broken in the heal0033¢ Qaldebyl torfeillusirate amother énttbpldeneBEOfgbesm\kﬁrélmhat t he
anmpouiee 17Qe sedfe Péf‘éﬂendér n@mEfI8 &kd \REY in gﬁg@rre%kt?'fb BYadl g‘ug?? YSiohg
electric fcol#rcE)?rgtsponduﬁg partes openi ng valve I'S opene into
[0034] The embodiment in Figures 4 to 6 deviates from the one
shown in Figures 1 to 3 in that the ampoule 120’ and solenoid 130’ are ar-
ranged close to the opening valve 8. The throttle valve is merely a mechanical
25 closing valve 11" without an ampoule or a solenoid. The throttle valve 11’ is
generally open and the spray heads 10’ are then typically sprinklers compris-
ing ampoules reacting to heat.
[0035] The detector (not shown), which may be any detector react-
ing to fire, such as a smoke detector, provides through an electric wire 63’ the
30 solenoid 130’ that opens the opening valve 8’ with a signal in the event of fire.
Then, as the door is opened and is in the position shown in Figure 4, the cylin-
der 2’ moves to the right and the door moves towards the position in Figure 6.
Alternatively the ampoule 120’ connected to the opening valve 8 opens the
opening valve, after been broken in the heat created by the fire. It is further
35 possible that the ampoule 120’ can also, or alternatively, be broken by heating

using electric current. When the opening valve 8‘ is opened, water flows into



WO 01/ 69028 PCT/ F101/00249 7 the space 23" that is transferred via the
output 5 and the pipe 6' through the opening valve to the passage 60'.
When t he ?62 Q. 60" is filled with water, which occurs ra |dlaél t he wat er
starts tob[g &lnto the space 15 fromthe spray openi ng8¢VFIHH8249 | ow
away through outlets 16'. 5 [0036] If the fire door is to be opened from
the position shown in Figure 6, the opening valve 8 1is closed, for
exanpl e, by providing it with an electfic inpulse through the handle 9

e e Sl R AL YRt i T SR e s s

mechani c@lpenmg valvadortyegpabshget@y’, WHen d@pas§aglé)60pf$nmdad/\/0\ﬂh WwhAgsropeni ng
val ve 8' I fro t he space, 25 0037]
The i nventl Or?l @Eg"escrgwegﬁal%%gr %’tgﬁﬁﬁ pdf"' '9\{9 gi?aﬁﬁ?%@ @ N mttqils

t her ef or 8PFRY aperngst’’ andio flpw w)athrgugh autlets T¥ent i on can be i npl e-
mentegl in di ffer(tO@Wbe%hQWé%dd?gsftR% to@%n@éaf%ftﬁg% Jh{.&h Shgwicppe of

the 15 a ende &‘[eal ns heref ore e i nclude a
n

singl e gI COREPI ¥R & 5l elonRg fEKa?XEIWHe M(PTOV@HIQ itowithedp i ncl ude

mul ti gl aeteatlgc impulse #iroggle tgééh?éndi@@’,, |ri M@’Prcé)éer@aﬁécﬁamc?al él"e‘étrﬁ{ Langfd
oth outer

t t t

ur f aces PRI B orRemdd Il Rafilind Bl dHES imust sans BuRisHntiar « hough
this is ©outihe hepdier@rfeahother mesheaitabdeaiopi sdiog acyeienttmtr Tinal toanist her
hydr gl | @paREHALREN glgé‘ oﬁ%n”@e%lbg% is EHI% r"&:lefh%gec;w&chol\)n?s 9R&YeHoRNd

cl osed anr(]j vi ce ver the nit 1s an easy way to
i npl enent"® ARAGR LRat or. Instead of a sI i d| ng door the fire door may, at

Lypi cal 158 DSt LULT Do e oltAt) s ™y %ar%?ﬁ%%%@bé@te?r -
siiding éB@I’IPI r?‘?{efféﬁ)})or”ét?ﬂe%"ﬂt fhét Mtd&ta@o‘f’}lﬁ]eo?’i“’%“%” f5aeb@dewPle-han a
hi nged dowentedtinidiffgressivalys dewiatimigt iraﬂrethbheb(axhplesn@ltmh théacdperofahe t he
oot {0aBpentiod cldifs, Thefisdre, e 430y oFRY 15 arentinh [feliagd i Gl
PCT/ FI O instead OfQOU@EA@'WBng 14w, Hidy, ddiai, 144" 108 nday inclustspercilth glazirg . dhi di ng
door, V\hlaciln%@nglbgs%%or'%té rﬁgymeﬁﬁ’ ¢d70rar€|a9|%.ﬁ|§egtt|8esﬂrngOdQ9{erbcﬁ' ng

provi dedt an actuato i() for novin m an ened
posi tion Qeo ° QUiLed 'g%%‘?st fhe Saﬁsé’rrtoab@h Giter supages, theidpAr ciess t he
act uat or n()BneaéésarSy aavang®e i glasPidor, aRHEayts this Gé/tél beFecommended.
20 Instead of a piston cylinder unit another hydraulic actuator can be used that
allows the door to be opened and closed and vice versa. However, the piston
cylinder unit is an easy way to implement the actuator. Instead of a sliding
door the fire door may, at least in principle, be e.g. a hinged door, in which
case the actuator, typically a piston cylinder unit, is pivoted to the door. How-
25 ever, a sliding door is in many respects a better solution as a fire door than a
hinged door. It is possible to initiate the closing of the door and the spraying of
the liquid into the door manually without having to start these functions by
means of a detector or an ampoule.



the fire door in order to cool it using the aqueous liquid. (Figures 1 to
6) 2. Afire door as clained in claim1, characterized in that the

act uat or ged to supply aqueous liquid onto a facin of the
fire door‘&éeﬁ%)gges 1to6) 10 3. Afire door as clained igcz 551(?1&%%,9 c h a

racteri zedinthat the actuator (3, 3') is arranged to supply
said liquid through a feeding channel (6, 6') to the upper part of the
fire door. (Figures 1 to 6) 4. Afire ddor as clainmed in claim3,
characterized in that the feeding channel (6, 6') conprises a set of spray
openi ngs &ZAH\Z]S) arranged 15 at the upper part of the fire door for
supplying ' said liquid onto the facing sur- face of the fire door. (Figures

t1ht Of 6) d_5. A firet .FAd”gydaégIm fileh@sor, @speainlly 3 Sidiry dléb@rvwﬁgﬁbﬁgjahel?le ise- t hat
e eedl . 1SS _an_openin val.ve I,,0peni n
the t1re BONTERRBEnet troded MBS BBar BabBitoN el pbdicilathr &5 3876 A°
fire doorfoasneving ieel door frioai anXperiedrEasiteon toead ciosedhpasitioinec b@ena ey val ve
(8, 89 i ; Iy O; , i "D anged
for opent boT{RS 4 Matngt KORBREKEES PR A c_’e*%dgfé’ﬁ?ﬂéaﬁoa oS oS Fh
act uat i ngthRefHRSa0sn gfafitaFoohE usingsibe aquesugdiarid. (Figyired 1aBo 6) 7. A

fi [e ?por as cl aized fire f}é@i Q%l%l%ifhe!al 0 élgmqq,tcﬁarrdé thefr ﬂf}emtip%ﬁtZg the
actuatil n nmeans S.a necnani,ca Vi Cce .ar.range entra 0 e oor.
(R oo o S Eaiatel i B00e0 (5 S unmh Adieou g e 3 ena Bulhed of G 5 o
in that fireedaot (FAgureg hea@s conpri ses an at | east partly electrical device

hat "% he openi ngeva 18 44" 48 hiedth. Siafh s hh aBeB Pz ERFATEE F2° 1"

openi ng gl aduaied (808’) i3 aFpnged e sbipply stidliqtiddhreugh afeedingphenniedn.

(Figure 6pp, é@-t&tﬁéru%pépﬁért%?tﬁéﬁPéTBQ?ﬂ. TFigufdd™ § pgharacterized in that the
mal trigger neahs (120') for opening 35

oL 4 A AR NN
01/ 69028 tReTiebAMY ErtdHel (6, 8’1 cofprises alstrofaspray apeRthgs(7army) arir&egst ng
connad et Beg e path of hs i dfpferlneiipd, s BE LA o g Foih'sr
ext i ngui sfacagf shys fiendo¢Fi(giguess 1t06)6) 12. A fire door as clainmed in claim
11, characteri ,ZedS.i.g f’frEatﬁoorsaéI claiBbtih&idifd ¥eol 21c nHd ra & EedirA0@esh bet ween
the line t?éf thlia 2ee%ri]ng E:hgnﬁglt(lé?%’c))rcomprises an opening vaive (8, 8’) for opening
the fire door when it is in the closed position. (Figures 1 to 6)
20 6. A fire door as claimed in claim 5, characterized in that
the opening valve (8, 8') is functionally connected to an actuating means (9, 9’)
arranged for opening the fire door in order to close the opening valve using the
actuating means for opening the closed fire door. (Figures 1 to 6)
7. A fire door as claimed in claim 6, characterized in that
25 the actuating means is a mechanical device (9) arranged centrally of the door.
(Figure 1)
8. A fire door as claimed in claim 6, characterized in that
the actuating means comprises an at least partly electrical device (9'). (Figure
6)
30 9. A fire door as claimed in claim 6, characterized in that
the opening valve (8’) comprises a solenoid (130’) for opening the opening
valve and for closing the fire door from the opened position. (Figure 6)
10.A fire door as claimed in claim 6, characterized in that
the opening valve (8’) comprises a thermal trigger means (120’) for opening
35 the opening valve and for closing the opened fire door. (Figure 4)



(3, 3). (Figures 1 and 4) 13. Afire door as clainmed in claim12,
characterized in that the throttle valve (11) conprises a solenoid (13)

for cl oswgovgﬁnghrottle valve and for opening the fire d?g:rr/gjl ?ﬁ}‘&)

cl osed posrt (Figure 1) 10 14. A fire door as clained i
aracterizedinthat the throttle valve (11) conprises a therwm
trigger neans (12) for opening the flre door and for closing the opened
fire door. (Figure 1) 15. A flre door claimed in any preceding claim c¢
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(1, 35) of the pi r WO
51) 68558 PCT/ F mﬁ)gﬁi?%%dgg Ctmﬂ('ﬁr’?'ai'ﬁ‘“”‘g“ 4 578 Fte f Eﬁge&r'ﬁéfsif. te to

the free BRdIre 8906 139! qwoq@qnpwmgpemgasgow@css.&%@oh‘*b 20, 20')
that is smf)oandeﬁl that thel ie@dir@ t:lhéﬂiﬁel (’6@6') |§far6éhgémefb QQp;ﬂI?Jsa@hqbudl n the

passage (324 st (Bh. iR tog hsie nulfaesBo RS TR o€ 2 throuoh
17. A fire door as clalmed inclaim 16, characterized in that
20 the fire door comprises a passage (60, 60’), whose volume is small compared
to the volume of the space (15, 15’) between the glass surfaces (14a, 14b,
14a’, 14b’), the passage being a part of said feeding channel (6, 6’). (Figures 1
to 6)
18. A fire door as claimed in claim 17, characterized in that
25 the passage (60, 60’) is formed inside a frame of the door.
19. A fire door as claimed in claim 17, characterized in that
a lower part of the fire door comprises at least one liquid outlet opening (16,
16’). (Figures 1 to 6)
20. A fire door as claimed in claim 19, characterized in that
30 an upper part of the fire door comprises an overflow opening (17) for emptying
the liquid into the lower part of the fire door. (Figure 1)
21. A fire door as claimed in any preceding claim, charac-
terized in that the actuator is a piston cylinder unit (3, 3') comprising a
piston (1, 1) and a cylinder (2, 2').
35 22. A fire door as claimed in claim 21, characterized in that
the piston (1, 1’) of the piston cylinder unit (3, 3') comprises a free end (18,



5 the piston rod into a first space (23, 23") between the cylinder (2, 2')
and the free end of the piston and in that the piston rod conprises a
chan¥@016%18 24') that |eads to a second space (25, 2§UVFH%P&ﬁ3d by the
pi ston rod, the piston end (19, 19') pointing towards the piston rod, the
cyl i nder portion surrounding the piston rod and an end (62, 62') at the
cylinder opening (21, 21'). (Figurd® 1 10 and 4) 23. Afire door as
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e r ifreg ang of the pigton ﬁ@daetthame pistonzrod q:@naw%geqmrmei &4 2leous | quid
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1t0%38 Ffi&\r’otegthons% g l ncla|m24 har ac -

t e épc?'mH"gc argdg dhg Aigtep Jed; eaFY og RN l'i qui d

ont o pastohaodngnd anf ene (62, 689 dtithe adinder ()EegmgeGZﬂ 21).qFigi6esA fire

R ote&ﬂ& systemas clained in claim24 or 25, char - 25acteri z
edin at the actuator (3, 3') is connected to a line (4, 4') of afire

ext i ngui shi n@Xysfiendoeras s@cmnﬁg I8 glaim 224 b a HETCT s TR T eo@tlpdhat 5 5')
st ar tthaglow FéHi@,tbhée @ff&h@bgéség?e )Zza)nléaalrfge@dm&fu%hé?&% (2%.28)) to the

e cltafarh e e b e%’éeﬁt i regstange,on hs diammeh Bhaad The ' nei o
a f eddadingltonke cécord sphea @3R3 (Bigueys ’neadSZ)( 10, 10') in the fire
FBai mod ol 258 proefd) Syt SoRprigo § et SebBlshid RIsGNFLOTS ¢
pi st AN @l hydterlicifire dosy, espeaiallypaididing doopiwlich qan b@ gelegtivedy cyl i nder
(2, 2(l)p)ened or closed, the fire door being provided with an actuator (3, 3’) for
moving the fire door from an opened position to a closed position,charac-
terized inthat the actuator (3, 3') is arranged to feed aqueous liquid to the
20 fire door in order to cool it using the aqueous liquid. (Figures 1 to 6)
25. A fire protection system as claimed in claim 24, charac-
terized in that the actuator is arranged to supply aqueous liquid onto a
facing surface of the fire door. (Figures 1 to 6)
26. A fire protection system as claimed in claim 24 or 25, char-
25 acterized in that the actuator (3, 3') is connected to a line (4, 4’) of a fire
extinguishing system for feeding said liquid through an output (5, §’) starting
from the actuator (3, 3’) and a feeding channel (6, 6’) to the upper part of the
fire door. (Figures 1 to 6)
27. A fire protection system as claimed in claim 26, charac-
30 terized in that the line is a feeding line (4, 4') leading to spray heads (10,
10’) in the fire extinguishing system. (Figures 1 to 6)
28. A fire protection system as claimed in claim 25, charac-
terized in that the actuator is a piston cylinder unit (3, 3’) comprising a
piston (1, 1’) and a cylinder (2, 2’).



