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The present invention relates to a valve elenent as defined in the pre-
anbl e of wioaisresdes conpri sing a nmai n body, at |east one i nlpetr/EoBH0a49 | east
one outlet, a passage connecting the inlet and outlet, at |east one burst
di sk (rupture disk) or equival ent, which, when unbroken, closes the

passage fromthe inlet to the outlet, and piston elenent conprising a 1o
piercing element or the like for pi ebci ng the burst disk. A device
corresponMAGKVECELEMENT ect of the invention is known from specification
DE 2635076 A. One of the drawbacks of this solution is that the piercing

el ement is returned by _the action, of pressure back to 15 its original
posi ti on, Background of theinvebtioR sk that may have been de- tached from
it by the piercing action nmay partially block the passage and thus form an
obstacl e the flow of pressure nedium, _|n additiqn e pi L.ng enment
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appl i 88t i ohercingelaprnteusherlikefon pigsatibihe PWishHekeri zed in that the
piston ele- nment is provided with a passage for a pressure nedium said

Passage A device ‘corresponding to the subject of the invention is known from

specification DE 2635076 A. One of the drawbacks of this solution is

that the piercing element is returned by the action of pressure back to

15 its original position, so a piece of the burst disk that may have been de-

tached 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 produce
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, that the piston element is provided with a second burst
disk or equivalent, which, while unbroken, closes the passage provided
in the piston element.

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



30 extending axially through the piston elenent fromone first side to one
second side, that the piston elenent is provided with a second burst disk
or equi vawermswihs ch, whil e unbroken, closes the passage PCOHEIGBH®269 n t he
pi ston el enment. 35 The apparatus of the invention is additionally
characterized by what is stated in clains 2 - 7. W 03/089065

PCT/ FI 03/ 00269 2 The solution of the i@ention has numerous significant
advant ages. The passage through the piston ensures that, after the_second
burst di sRhepsehittast of thenmventiom haseRemenaus significast aslyantagesi Ihen
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produces a flow of pressure medium into the cylindrical chamber,
thereby causing the piston-piercer combination to move vigorously to-
15 wards the first burst disk and pierce it, reliable operation of the valve
element is achieved, ensuring that the passage from inlet to outlet is
reliably opened. The valve element of the invention is thus excellently

suited for use in fire extinguishing systems.

20 Brief description of the figures

In the following, the invention will be described in detail by the aid of an
example with reference to the attached drawing, wherein

25 Fig. 1 presents a valve element according to the invention, and

Fig. 2 presents a valve element according to the invention in a triggered
state.

30 Detailed description of the invention

Fig. 1 'presents a valve element according to the invention in standby
state. The device comprises a main body 11, which is provided with an
inlet 101 connectable to a pressure source and an outlet 102 connect-
35 able to an outbound line. Provided between the inlet and the outlet is a
burst disk 13 (rupture disk) which, when unbroken, closes the passage



20 Brief description of the figures In the following, the invention will be
described in detail by the aid of an exanple with reference to the

at t ached woamios®ss wherein 25 Fig. 1 presents a val ve el enPar/FAeomwed ng t o
the invention, and Fig. 2 presents a valve el ement according to the
invention in a triggered state. 30 Detailed description of the invention
Fig. 1 presents a valve elenent accordiy to the invention in standby
state. The device conprises a main body 11, which is provided with an
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provi ded ‘I east one re extendi ng through the piston 15,
prefedfibly fromthe piercing elenent 14 to the opposite side

The piston is provided with at least one bore 17 extending through the
piston 15, preferably from the piercing element 14 to the opposite side
of the piston 15. Arranged in the piston element is a second burst disk
18 (rupture disk) which in the unbroken condition closes the passage

15 from the inlet through the bore 17 into the cylinder space 12 on the pis-
ton side. The pressure prevailing in the inlet is typically the pressure of
the pressure medium, which in the standby state is present in the valve
up to the second burst disk.

20 Formed at or near the tip of the piercing element is at least one aper-
ture 23 extending into the bore 17, thus forming a part of the passage
for the pressure medium after the burst disk 13 has been pierced. Fur-
ther, the device comprises actuating means for actuating the piston-
piercer combination. The embodiment illustrated in the figure is pro-

25 vided with both a manual actuating element and an automatic actuating
element 19. The actuating element is designed for remote control,
whereby the valve element is to be triggered by means of a control sig-
nal. The control signal is supplied via transmission means 21, such as
conductors, typically from a control system. The control signal causes

30 the piston of the actuating element to move towards piston 15 and the
second burst disk 18. Placed between the piston 15 and the second

" burst disk is an intermediate piece 22, such as a ball element, which
pierces the second burst disk 18 when the actuating element is trig-
gered. Upon triggering, the piston of the actuating element hits the ball

35 and, in consequence of the impulse thus produced, the ball pierces the
second burst disk 18. The actuating element 19 is preferably pyrotech-
nical device in which a control current detonates an explosive charge in



of the piston 15. Arranged in the piston elenent is a second burst disk 18
(rupture disk) which in the unbroken condition closes the passage 15 from
t he inl etwolBosghst he bore 17 into the cylinder space 12 ®CTIH@S/(R2&- ton
side. The pressure prevailing in the inlet is typically the pressure of

the pressure nedium which in the standby state is present in the valve up
to the second burst disk. 20 Forned at o4 near the tip of the piercing
elenent is at | east one aper- ture 23 extending into the bore 17, thus -
form ng a theractfating epeeade thiisrcausingribespistoneafi the aicteatingeeleanent di sk
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let 102. Through holes formed in the piston element, preferably in its
piston rod, the pressure medium can enter into the bore in the piston

15 rod and further to the outlet 102.

In the embodiment presented in the figure, the valve element 10 also
comprises a second outlet 103 especially for venting purposes. This
second outlet can be provided with e.g. a valve element (not shown) or

20 a plugging.

Thus, the valve element 10 is preferably a triggering valve in a pressure
medium system. ‘

25 In the above-described embodiments, the piston rod 16 of the piston
element is sealedly fitted against the wall of the cylinder space, so that
the pressure medium can typically only flow via the passage 17 pro-
vided through the piston.

30 The burst disk is preferably designed to withstand high pressures and
pressure differences. The active pressures are typically over 30 bar,
preferably over 70 bar. The pressures may even be as high as 300 bar.
The burst disk preferably comprises a thinner part in the area to which
the action of the piercing element is applied in the triggering situation.

35
Valve elements according to the invention can be applied especially in
connection with fire extinguishing systems, especially in connection with



the actuating el enent, thus causing the piston of the actuating elenment to
be vigorously thrust out. The actuating el enent can be connected to a
control swetemgsd t he device can be used e.g. in connect iPem/RIdFd0249 r e

ext i ngui shing equi pnent so that the inpulse triggering the actuating 5.
element 19 is received fromfire detectors and/ or snoke detectors (not
shown). After the second burst di sk has Jeen pierced in consequence of the
triggering of the actuating elenment, the pressure nediumis admt- ted
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the figuréd¥¥-and pierce the first burst disk 13 (Fig. 2), with the result
that the pressure nediumcan flow fromthe inlet 101 to the out- let 102.
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val ve el ergwhi G ' 103 especially for venting
pur poses. ’@Eftgnlﬂgglgggaeout ee% %?aﬁé?%%e?egbﬁvﬁ e.g. a valve el enent
(not shown) or 20 a plugging. Thus, the valve elenent 10 is preferably a
triggering valve in a pressure nediumsystem 25 In the above-described
enbodi nents, the piston rod 16 of the piston elenent is sealedly fitted
agai nst the wall of the cylinder space, so that the pressure nedi um can
typically only flow via the passage 17 pro- vided through the piston. 30
The burst disk is preferably designed to withstand hi gh pressures and



pressure differences. The active pressures are typically over 30 bar,
preferably over 70 bar. The pressures may even be as high as 300 bar. The
bur st di sWwopses®eably conprises a thinner part in the are@craregnoedy the
action of the piercing elenent is applied in the triggering situation. 35
Val ve el ements according to the invention can be applied especially in
connection with fire extinguishing syst efrs, especially in connection with
WO 03/ 089065 . PCT/ FI 03/00269 5 a fire extinguishing apparatus using

hi gh- pres&h@M®ter nmist. The pressure medium may consist of gas, |iquid
or a nixture of gas and lig- uid. 5 It-rs obvious to the person skilled in
t he art ventlo s not l.im tq the ephodinments.
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pi st o ele ne%xﬂ:'afly thorrcl)%gh {:ﬁé psl'st%n EPer%ré%tsfe m ch)ne first side to one second
5|de, that the piston element is provided with a second burst disk or
equivalent which, when unbroken, closes the passage (17) provided in

the piston element.

15 2. Valve element according to claim 1, characterized in that the
piercing element (14) is provided with at least one aperture (23) ex-
tending from the outer surface of the piston element to the passage
(17) leading through the piston element.

20 3. Valve element accordingto 1 or 2, characterized inthat the
device comprises means (19, 22) for piercing the second burst disk
(18).

4. Valve element according to claim 3, characterized inthat the

25 means for piercing the second burst disk comprise an actuating element
(19), preferably a pyrotechnical triggering device, whose piston (20),
when triggering occurs, effects the piercing of the second burst disk
(18) either directly or via an intermediate piece (22).

30 5. Valve element according to claim3 or4,characterized inthat
the intermediate piece is a ball (22) or the like.

6. Valve element according to any one of claims 1 -5, character-
i zed inthat the second burst disk (8), when unbroken, closes the con-

35 nection from the inlet (101) to the cylinder space (12), at least to the
piston (15) side of the cylinder.



side, that the piston elenent is provided with a second burst disk or

equi val ent whi ch, when unbroken, closes the passage (17) provided in the
pi ston el woe3t089065 2. Val ve el enent according to claiml, PCTVFIes/002& c t e r
i zedinthat the piercing elenent (14) is provided with at |east one
aperture (23) ex- tending fromthe outer_surface of the piston elenent to
the passage (17) leading through the pidton element. 20 3. Valve el enent
according to 1 or éé chargcteri zedinthat the device
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el erren}g adcoed rg th?thm@imst@é\ ot (46) @f the piston ezemeihtti ist$MEdltwaitte_;1£
means for erc S u conprise an actuating el enen

(19), pref%adﬂﬁbggewg%togg% E@I”qcl?é'i gé;%&?'ng devi ce, whose piston (20),

when triggering occurs, effects the piercing of the second burst disk (18)
either directly or via an internedi ate piece (22). 30 5. Valve el enent
according to claim3 or 4, characterized in that the internediate piece is
a ball (22) or the like. 6. Valve elenent according to any one of clains 1
-5 character-izedinthat the second burst disk (8), when
unbr oken, closes the con- 35 nection fromthe inlet (101) to the cylinder
space (12), at least to the piston (15 side of the cylinder. WO 03/ 089065
PCT/ FI 03/ 00269 7 7. Valve elenment according to any one of clainms 1 - 4, ¢
har acter - i zedinthat the piston rod (16) of the piston el enent
is sealedly fitted against the wall of the cylinder space.



