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The present invention relates to a valve elenent as defined in the pre-
anbl e of wibaBmsdys3 whi ch conprises a frane, at |east one | mcatFi@andomt | east
one outlet, a passage connecting the inlet and outlet and at |east one
burst disk (rupture disk) or equivalent, which, when unbroken, closes the

passage from.inl et |l et, and a piston elenent provided 1o with a
pi ercing e\(;érhgk é F&*lke for piercing the burst disk. A device

corresponding to the subject of the invention is known from specification
DE 2635076, A, of 4t dr awb f this solution is that the piercing
elenment is !ﬁa}ﬁéﬂ‘% r}eﬂb ?’%gﬁ:?‘a pressure back to 15 its original

posi tion, so a piece of t he burst disk that nay have been detached fromit
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applications. The apparatus of the invention is characterized in that the
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passage endrn first
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detached from it by the piercing action may partially block the passage
and thus form an obstacle to the flow of pressure medium. In addition,
the piercing element has to go completely through the burst disk in or-
der to produce a hole of the desired size in the disk. If the piercing

20 movement is for some reason incompletely executed, it will not pro-
duce a hole of the desired size.

The object of the present invention is.to achieve a completely new type
of solution that makes it possible to avoid the drawbacks of prior-art

25 devices. The object of the invention is to create a reliable apparatus
that can be utilized especially in fire extinguishing applications.

The apparatus of the invention is characterized in that the piston ele-
ment is provided with a passage for a pressure medium, said passage

30 extending axially through the piston element from one first side to one
second side, which passage leading through the piston forms a part of
the passage of the pressure medium after the burst disk has been
pierced. :

35 The apparatus of the invention is additionally characterized by what is
stated in claims 2 - 7.



WD 03/ 059453 PCT/ FI 03/ 00028 2 The solution of the invention has numerous
significant advantages. The passage through the piston ensures that the
pi ston WwbD obesabsfectively pressed towards the burst diskecaffi@rooodse di sk
has been pierced even in cases where a£i gher pressure prevails on the
opposite side of the 5 burst disk than the side of the piston-piercer
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syst em congtianges igtadtdevedt wo paral |l el -connected pressure sources 4, 4',
which jnp the solution represented by the figure consist of four pres 30
sure cohtainers 4, 4" each. In addition, the systemconprises at |east one
first presBuief desccmﬁomofrthmﬁgftmesmem ng a connecting pas- sage from
the first pressure source 1 to a pressure network 2, which conmunicates

with a fi rst ressure source 4. The neans for opening a nnectin sage
conprise alff |tP|§th}k§JW/|élgel%mVQM'OWthﬁsdéﬁgrlbed in detail by the aid of

an example with reference to the attached drawing, wherein
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Fig. 1 presents an embodiment of the apparatus of the invention,

Fig. 2 presents a valve element according to the invention,
20 Fig. 3 presents another valve element according to the invention, and

Fig. 4 presents a third valve element according to the invention.

Detailed description of the invention

25
Fig. 1 is a diagrammatic representation of a pressure system in which it
is possible to utilize valve elements according to the invention. The
system comprises at least two parallel-connected pressure sources 4,
4’, which in the solution represented by the figure consist of four pres-

30 sure containers 4, 4’ each. In addition, the system comprises at least
one first pressure source 1 and means for opening a connecting pas-
sage from the first pressure source 1 to a pressure network 2, which
communicates with a first pressure source 4. The means for opening a
connecting passage comprise a first valve element 10, which is dis-

35 posed between the first pressure source 1 and the pressure network 2.
When the first valve element 10 is opened, e.g. triggered by a control
system 7 or manually, the pressure in the network 2 rises. This has the



35 posed between the first pressure source 1 and the pressure network 2.
When the first valve elenment 10 is opened, e.g. triggered by a control
system 7 wp oplafdad |y, the pressure in the network 2 risesPCTHis/doees t he WO
03/ 059453 PCT/ FI 03/00028 3 effect of opening second val ve el enents 3,

whi ch are di sposed at least in the passage 5 between the first pressure
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rod 16. Thge@hsd predduitapcb@ork TR eeatifeda praddtermimad Vhiue.a cyl i nder
space 12 between a fist position, where the piercing elenent 14 forned on

t he pigton rod 16 is on the outlet side in relation
A more detailed view of the first valve element 10 is presented in Fig.

2. The device comprises a frame 11 which has an inlet connectable to a
pressure source and an outlet connectable to an outgoing line. Provided
between the inlet and the outlet is a burst disk 13 (rupture disk) which,
20 when unbroken, closes the passage from the inlet to the outlet. The
device also comprises means for piercing the burst disk 13. These
means consist of a cylinder-piston combination in which the piston 15
comprises a piercing element 14 formed on it, preferably on the side of
the piston rod 16. The piston 15 has been arranged to be movable
25 within a cylinder space 12 between a fist position, where the piercing
element 14 formed on the piston rod 16 is on the outlet side in relation
to the burst disk 13, and a second position, where the piercing element
extends at least partially to the inlet side in relation to the burst disk
13. The piston is provided with at least one bore 17 extending through
30 the piston 15, preferably from the piercing element 14 to the opposite
side of the piston 15 so that, after the burst disk 13 has been pierced,
a passage is formed from the inlet side to the outlet side. Formed at or
near the tip of the piercing element is at least one aperture 18 extend-
ing into the bore 17, thus forming a part of the passage for the pres-
35 sure medium after the burst disk 13 has been pierced. The cylinder
space is preferably provided with a sleeve part 110 which has an
opening extending in the axial direction of the piston, the piston rod
being substantially sealedly fitted to move in the opening. The burst



to the burst disk 13, and a second position, where the piercing el enment
extends at l|least partially to the inlet side in relation to the burst disk
13. The pwetoemsd4s3 provi ded with at | east one bore 17 extemrdirmgstoaesugh 30
the piston 15, preferably fromthe plerC|ng el enent 14 to the opposite

side of the piston 15 so that, after thét burst disk 13 has been plerced a
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action of the véd %Ssgrr\ee atc ion OF lt.hhee pl?'léfsgttjred' warralts thétbdrsét disk until it is
stopped by the sleeve 110. Thus, even a small hole in the burst disk 13
is sufficient to cause the piercer 14 to penetrate the burst disk through

20 an area corresponding to the cross-section of the piercer.

A second actuating element is designed for remote control, whereby
the valve element is to be triggered by means of a control signal. The
control signal is supplied via transmission means 8, such as conductors,

25 typically from a control system. The control signal causes the piston of
the actuating element to move towards piston 15. In a preferred case,
the valve element comprises a connecting piece 109 placed between
the actuating element 105 and the piston 15 and provided with bores
112 or similar relief holes to allow easier passage of the pressure me-

30 dium from the channel 17 through the cylinder space 12 and channel
113 to the outlet. The actuating element 105 is preferably an electri-
cally operated device in which a control current detonates an explosive
charge in the actuating element, thus causing the piston of the actuat-
ing element to be vigorously thrust out. The actuating element can be

35 connected to a control system, so the device can be used e.g. in con-
nection with fire extinguishing equipment so that the impulse triggering
the actuating element 105 is received from fire detectors and/or smoke
detectors (not shown).



stopped by the sleeve 110. Thus, even a small hole in the burst disk 13 is
sufficient to cause the piercer 14 to penetrate the burst disk through 20
an area cwore@pEngli ng to the cross-section of the piercer PCA/REG0ONS
actuating elenent is designed for renntgscontrol, whereby the valve
element is to be triggered by neans of & control signal. The control
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After the triggering of the first valve element 10, pressure is admitted

via the outlet into the first line 2. The pressure in the line therefore
rises, and the second valve elements 3 open a passage from the pres-

20 sure source 4 into the first line 2. The second valve elements 3 com-
prise a frame 31, a first connection 32 to line 5, a second connection 33

to the pressure source, a cylinder chamber 34 and a burst disk 35,
which is so arranged that, while unbroken, it closes the passage be-
tween the first and the second connections. The device also comprises

25 means for piercing the burst disk 35. These means consist of a cylin-
der-piston combination in which the piston 36 comprises a piercing
element 37 formed on it, preferably on the side of the piston rod 38.

The piston 36 has been arranged to be movable in the cylinder space

34 between a fist position, where the piercing element 37 formed on

30 the piston rod 38 is on the side of the first connection 32 in relation to
the burst disk 35, and a second position, where the piercing element 37
extends at least partially to the side of the second connection 33 in re-
lation to the burst disk 35. The piston is provided with at least one bore

39 extending through the piston, preferably from the piercing element

35 37 to the opposite side of the piston so that, after the burst disk 35 has
been pierced, a passage is formed from the side of the second connec-

tion to the side of the first connection. Formed at or near the tip of the
piercing element is at least one aperture 40 extending into the bore 39,



out of the space via the second venting channel 104. Thus, the first valve
element 10 is preferably a triggering valve used to 15 trigger a pressure
medi um syWoesnsAsi er the triggering of the first val ve el ecerfio30928pr essur e
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pres 20 sure source 4 into the first line_2. The second valve el enents 3
com prisetBusfarming a Pantref the Rassagsn far,the pressuse megdidmnaftesntiet i on

3[:’. CL O. ts hgbagfcféagkgsm@@eem E? ncgderokrchanr@@st fh‘tlm‘aitlrﬁg tthésédm@égoﬁﬁ?f

U oKe 0oses e a e e- ween
the tin ot e PraSoga, biingh it tiE B A0, 45 fi BFest e B RBRIMAT e
fo:rbpi er ci oedsieg puhetpistork e3démeftesmvesabewaodsithe btrst didk anddehe fipst on
conbi n r t f d
oot % oPE b iefoin e i BeriBatER thatBu Rt RYSKS T pReRTERImEiLAT 20
ar r anged tfrom mmessurre S0Irce | 4 e m’@@@@at34V|@em@e$ﬁ%Dﬂd gonestianon,
uhere the ghe' it e basdadeIfBphe B1P thechple rAEdeOHh el Bupst ik i de

of the first connection 3 second

l'ation to nd
position, @AREre h@r%ﬂ@rt@lena'sépﬁr@ﬁm%ﬁt Oé’it\éﬁo‘g’ ?‘W%S@Fnﬁﬁt'?ﬂa@”@ iNg ¢ he
si de of thS P16 ANtk RMeStp r@@saﬁe lrﬁedﬁum' B how G@miIEe@ltbSth@S?deQﬁ thidne

D of ortbi y BISEEM SR 85I tw'e? th@ firdoeanggeb, Wb AS he Sfith s rfes O™
Pu st 03 fso 4hais, IaagelethaﬂnethleumrSIsselsedst@‘iahasea loéheppistond,ota wdbsﬁgzeres

or ne
connect i {)ﬁghEWdﬂﬁ Biﬁtb gﬁe%O% hé 'é?:'glloterfglﬁ‘ﬁ?\esp e F&N%hﬁ east
one aper t uthe 4ourstt diski 8§ untid itHs SEQDEP@ bW@“@BSM?ZQCThFEOC#m@ 6
thus form Eﬂbaa}l P& iR tH f‘%&%ﬁ%ﬁ?ﬁ j@ﬁféﬁé@fﬁ&"@ﬁ@‘ﬂb%a@@@ ttweabte%.@@eburst

di sk 35 has been p| erce east l1tatl ngnt he adm ssi on

pressut® BRI 7ntQ Penetrficethe butst diskpirosgheannacer qarrRSRANGIRG {0
creasing, the drossode’igIft tﬁ@‘fﬁéré@“’.‘ﬁrﬁé bOsstodisik atids khangdidgramg idle-

ment and the forces applied to them are so adapted in relation to each
other that the burst disk will be at least partially pierced by the piercing
element at a desired pressure. Thus, the second valve element 3 is

20 preferably a closing valve of the second pressure source, being opened
by a pressure impulse received from the first pressure source.

To raise the pressure in line 2 to a sufficient level, it can be provided
with a third valve element 6. This valve element is also provided with a
25 burst disk designed to be pierced, preferably by means of a piston-
piercer combination, after the pressure on the inlet side has risen to a
sufficient level. The device comprises a frame 61 and a cylinder space
62 with an inlet 68 from line 2 and an outlet 69. Disposed between the
inlet and the outlet is at least one burst disk 63 which, when unbroken,
30 closes the passage between the inlet and the outlet. Fitted in the cylin-
der space is a piston element 65 on the inlet side of the burst disk, the
piston element being provided with a piercing element 64 preferably
formed on the piston rod 66. In the embodiment illustrated in Fig. 4,
the burst disk 63 is sealedly fitted between a coupling part 70 designed
35 to connect the valve element to the line 2 and a sleeve 71 provided in
the frame. When the pressure on the inlet side reaches a predeter-
mined value, the piercing element with at least one aperture 78 will



5 of the piercing el enent penetrates the burst disk. The pressure nedi um
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It is obvious to the person skilled in the art that the invention is not
limited to the embodiments described above, but that it may be varied

within the scope of the claims presented below.



m ned val ue, the piercing elenment wwth at | east one aperture 78 will WO

03/ 059453 PCT/ FI 03/ 00028 7 pierce the burst disk, thus opening a passage
fromthe woloawssssle to the outlet side, preferably throu@eTariBm0e2867
formed in the piston. In all the above-descri bed enbodi nents, the piston
rod 16, 38, 66 of 5 the piston element 8s sealedly fitted against the wall
of the cylinder space, so that the pressure mediumcan typically only flow
via the pa€Claimg provi ded through the piston. The burst disk is preferably
designed to withstand high pressures and 1o pressure differences. The

active pressures are typically over 30 bar, referably over 70, T
pressures mmyalverelsmert (3gh, d&)BWWEF'.S'nQF£fr@W§t a&?‘@ﬁ\ég%# %iy’m ©

conprises gt Bagnenherdutliet nat pessda connettitly thieinket aad oltiebe apileast ng

ol c . i A e \ ] | .
Lo the § nveE, B stale CrE sl g3 857165 obraivenfity Witef, Qi < "9
gghgpgtjhzhunprﬁeke?pmnsesstﬂm:pam;agee rfrq:lmird_tla_t itoroutlet,handfa pistext eiegneahg ng
of Pgae. 'Ti bipade E5)NENIES LSS Blctkind e ol the RRLUBIPlERlly !
pre;irjsg_n skj[ thedunstidiekacth arﬁa':tcgﬁ!erIime&wtlﬂoﬁrhatsthﬁ)tplsﬂqf}’rﬁﬂ@'@em ti 36,
enbodi nmen , t ' b Iy

The ol ai msop)ds i uiied AN 4 Pissod (17, SPLEFINNG REsstre meduIm, Sl e
el enentO (3pagsade) exandingsaxll thEAWIN athe daiston idement from ofe firgE
Bﬂfsf’ué : gL sidréulftt@lsj%@ﬁere dis@Ebh(ﬁigl SWIﬂchnE?Tssagid feddiag, tAtolghasthe 5pietrmk

cl oses theféﬁﬁl &Part Bﬁt%ﬁl@cgs?gebﬁfﬁi? Pr&ﬁguﬁgﬁf‘g{}@ﬂ“%ﬁgﬁ?mﬁr&g@? gg)

provi ded wW(lB, 3%i63)chag bederrpigrced.t he |i ke for piercing

15 2. Valve element according to claim 1, characterized in that the
piercing element (14, 37, 64) is provided with at least one aperture
(18, 40, 78) extending from the outer surface of the piston element to
the passage (17, 39, 67) leading through the piston element.

20 3. Valve element according to claim 1 or 2, characterized in that
the device comprises means (105, 106) for actuating the piston ele-
ment.

4. Valve element according to any one of claims 1 — 3, character-
25 ized in that the valve element additionally comprises a manual (106)
and/or an automatic (105) means for actuating the piston element.

5. Valve element according to any one of claims 1 - 4, character-
ized in that the valve element (10) is a triggering valve for the trig-
30 gering of a pressure medium system.

6. Valve element according to any one of claims 1 - 4, character-

ized in that the valve element (3) is the closing valve of a second

pressure source and that it is opened by a pressure impulse received
35 from a first pressure source.



t he burst disk, characterized in that the piston elenent (15, 36, 65) is
provided with a passage (17,39, 67) for a pressure nedium said io passage
ext endi ngwesabd4g3 t hr ough the piston el enent fromone fir CT/KI3O0I80 one
second side, which passage | eading throygh the piston forns a part of the
passage of the pressure nmedium after the’ burst disk (13 35, 63) has been
pi erced. 1 Val ve el eent ac ording to clai iz e
d in that t Val}{ee,ejg 8ReRta! (‘94*:0 %nyfﬂr?e é?&l%'\ﬁ‘%eﬁ W‘?'hcel?alreélgt one
aperture {(@&8%,z40d 7®)theaktttedpisiohrod t(tlé a38 p66uof dhe pistomeslpnsemnis

el ement to he plston el ement. 20
3. Val ve e?%%ﬁ!@?ﬁ%‘?gﬁg‘?%toﬁ%M‘# fny%ntdr?r aéc t eri ze din
that the device conprises nmeans (105, 106) for actuatlng t he plston el e-
ment. 4. Valve el enent according to any one of clains 1 - 3, char act
er - 25i zedin that the valve elenent additionally conprises a manua
(106) and/or an automatic (105) neans for actuating the piston elenent. 5.
Val ve el enent according to any one of claimse 1 - 4, char acter - i z
e din that the valve elenent (10) is a triggering valve for the trig- 30
gering of a pressure nediumsystem 6. Valve elenent according to any one
of claime 1 - 4 character -i zedinthat the valve elenent (3)
is the closing valve of a second pressure source and that it is opened by
a pressure inpulse received 35 froma first pressure source. WD 03/059453
PCT/ FI 03/ 00028 ,9 7. Valve elenent according to any one of clains 1 - 4, c
har ac-1teri zedinthat the piston rod (16, 38, 66) of the piston
elenent is sealedly fitted against the wall of the cylinder space.



