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I nvention 5 The present invention relates to a valve el enent as (?e i (!I in
the pre- anble of claim1, which conprises a frane, at |east one inlet and
at least one outlet, a passage connecting the inlet and outlet and at

| east orMOWHPEES3di sk (rupture disk) or, equival ent, whiREL/TFIHRHEN28UNDr oken,

cl oses the passage frominlet to outlet;, and a piston. elenent provided 10
with a piercing elenment or the like for piercing the burst disk. A device

correspongj ENP) ect of the invention is known from specification
DE 263507?&2vgglgpthe drawbacks of this solution is that the piercing

el enment is returned by the action of pressure back to is its original
posi ti on, Backgpoand of théénventionli sk t hat may have been detached fromit
by the piercing action may partially block the passage and thus form an

obstacle to the flow of Eress re nmedium | n addition thg_ i.erci ng el ement
has to S0 THRBresaTy nVRRHORHARHESHR 3tvalveielsment as ienined JJBRcRr hol e of
the desi r@nblezef:maihha,dwmch tbmprises ar frame, 28t teastnene inketf and satne
reason in equ ' | ; desired
si ze. Thqugﬁegbsoq’u?ﬁi:é%péé%gget_ F%é%\?%ﬁ_%g%%ta%ﬁgygegqc@ QF é%e y new
type of seithuwst disk FHREYS disios orpeauivalentoiWhiche WheRLHBRECKRN,

prior-art desskevhe passdge fesmemletoto tdweitp\a;ama'a_cmstim.e_temeaatﬁfowdedl i abl e
appar us . Ne | | n
appi 1 o A Y pEAGREe bhaneF R RR B plershd LB B S5 1D that the

piston ele- ment is provided with a passage for a pressure nmedium said
passage 3 eidvecdlicosrexponding tothegbubfert oSt il eTtRINn i€ n@iovemdrdrnr st si de

L5 The ooitncuth plf pRIsTRAORETY Be oL Y B SE8ETE P
pi erced. 3Ihatitbeapigscing Rlenrentts retveird by the adkion iafRresguchagkteri zed by
what i StRiopginal pbatieh, o a’piece of the burst disk that may have been
detached from it by the piercing action may partially biock 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 pilercing
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.
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significant advantages. The passage through the piston ensures

piston will be effectively pressed towards the burst disk after the disk
has ‘been pierced even in cases where a higher pressure prevails on the
opposi t e wiodeo®asst he 5 burst di sk than on the side of ther/plostmes piercer
conbi nati on. The solu- tion of the invegntion is |eak-proof and reliable. By
maki ng the channel formed through theipiston el enent a part of the passage

for the | - N

ot cum o aneSlpBolHr R indbeRBRRINE A SERTIARE haffadts the' |,

f ol | owi ng, Pest@dentiiauadh the | Risten 8BSYFeS Eat ﬁhgéalatqn mylt R e&fq;twev an
exanpl e wi plegseticiowelst the barsttdisk hefterdtisenidigk h\&b&f@m piercéddmveh pi esents
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A

syst em conﬁurrsesnemume@tpétsmgpah&vm@l ac@nnétﬁr@ddmgtﬂrrm irdegsm; 4
whi ch in thenzakys xeRidwiy.esented by the figure consist of four pres 30
sure containers 4, 4" each. In addition, the systemconprises at |east one
first ﬁ?essure source 1 and nmeans for opening a connecting pas- sage from
the first Priafsdescription of the figmressure network 2, which communi cates
with a first- pressure source 4. The neans for opening a connecting passage

comprise a, b e hBiniSa St ThVertion Wil Ve 'dasdiBed in detail by the aid of
an example with reference to the attached drawing, wherein

15
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 eiements 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 net oy kiuR. 2008
When the first valve elenent 10 is opened, e.qg. triggered by a control
system 7 or nmanually, the pressure in the network 2 rises. This has the 11
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el enents WO OMAFMH are di sposed at least in the passagePESI/BE#MEeh the first
pressure source 4 and the network 2. After the pressure in the network 2
has risen to a sufficient level, a third valve elenent 6 will be opened at
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rod 16. Th een arran n a cylinder
space 12 béﬁmpéﬁﬁﬁ%ﬁ quk(ih haﬁh'@aé: hedea PF@‘F%‘FQFB"“@Q%%@ 14 formed on
t he pi ggon rod 16 |s on the outlet side in relation

A more detalled 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
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to the burst disk 13, and a second position, where the piercing el'umH{L 2008
extends at |east partially to the inlet side in relation to the burst disk
13. The piston is provided with at | east one bore 17 extendi ng through 30

t he pistaon eferably fromthe piercing el enent 14 gRPosi te
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stopped by the sleeve 110. Thus, even a smaII 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 signai 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).
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a val ve ele 5 which, hen th elenent is in a state
of readi n@&§ of\fBRISPALKVIA)| §k%%-@nﬂr‘é§%v%%cbaﬁn¥€i§§bsed at high pressures.

There is also a second venting channel 104 |eading out fromthe cylin- der

space 12 n ! | 8 tr g@fﬁ’r? vawa dsed be i s
burst di SD‘F_‘\HI%I' Egégﬁr%g?’h%}@%%%@?ggv%ydr?ﬁag%ssu‘rge medi um bet ween the
pi st oASandrigeer BUPERSSHIE MedURL§¥e @ e pressure medium can be let out of

t he space via the second venting channel 104. Thus, the first valve el enent
10 i's prefgLabiye 3ihhbARG o Ehe BrdeviRRdelfhent 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,
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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
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and through the passage formed by the hole nmade in the burst di skl{iaddL 2098
bore in the piston elenent out via the first connection and line 5 into

line 2. The pressure nmediumis now adnmtted to the side of the io piston 36
facing towards the first connection, where the piston surface 41 is |arger
t han t he WOd345%%&kti onal area of the piston rod, with t RET/FW30MREt t hat the
piston 36 is noved by the action of the pressure towards the burst disk 35
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enbodi nent illustrated in Fig. 4, the burst disk 63 is sealedly fitted
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pressure medium may consist of gas, liquid or a mixture of gas and lig-
uid.

20 .
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.




pierce the burst disk, thus opening a passage fromthe inlet side ﬁg.bhe
outlet side, preferably through a bore 67 fornmed in the piston. In VUL 2805
above- descri bed enbodi nents, the piston rod 16, 38, 66PEOH/FE00840602% on
elenent is sealedly fitted against the walT of the cyli1&0&s208dace, so that
‘the pressure nmediumcan typically only flow via the pas- sage provi ded

t hrodgh the piston. The burst disk is pﬁeferably designed to withstand high
pressures a%ﬁlg pressure differences. The active pressures are typically
over 30 bar, elerably over 70 bar. The pressures nmay even be as high as
300 bar. The burst disk preferably conprises a thinner part in the area to
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15 pierced, and that the cross-sectional area of the piston rod is smaller

than the piston surface.

2. Valve element according to claim 1, characterized in that the
piercing element (14, 37, 64) is provided with at least one aperture

20 (18, 40, 68) extending from the outer surface of the piston element to
the passage (17, 39, 67) leading through the piston element.

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

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

30

' 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-
gering of a pressure medium system.

35 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
from a first pressure source. '
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lo space, that the piston element (15, 36, 65) is provided with a PASAATRNS
(17,39, 67) for a pressure nmedium said passage extending axially through
the piston element fromone first side to one second side, which passage

| eadi ng through the piston forns a part of the passage of the pressure
medi um af WeY03{0FSHur st di sk (13, 35, 63) has been 15 pi BEFEWI WA t hat t he
cross-sectional area of the piston rodg s smaller than the piston surface.
2. Valve elenent according toclaimi1,’char acteri zedinthat

e 55 T asbond sy s i st enen
the passagh®fi7€@gin %ﬂr}g'fré%&iﬁantrﬁld;kjgﬁ' ? e %@spgﬁhéléﬁ it 99%?8bgﬁ1§e

el ement acsealgdhyfittedcagainst the wall efthescylindergpace.t hat the device
conprises neans (105, 106) for actuating the piston ele- 25 nent. 4. Valve
el ement according to any one of clains 1 - 3, char act er - i zedin
that the valve elenent additionally conprises a manual (106) - and/or an
~automatic (105) neans for actuating the piston elenment. 30 5. Val ve el enent
~according to any one of clains 1 - 4, char acter - i zedin that
the valve elenent (10) is a triggering valve for the trig- gering of a
pressure nmedi um system 35 6. Valve el enent according to any one of clains
1-4 char at er - i z edin that the valve elenent (3) is the

cl osing val ve of- a second pressure source and that it is opened by a
pressure inmpulse received froma first pressure. source. AVENDED SHEET WO
03/ 059453 PCT/ P103/ 00028 .9 7. Valve elenent according to any one of
claime 1 - 4, char ac-1teri zedinthat the piston rod (16, 38,
66) of the piston element is sealedly fitted against the wall of the
cyl i nder space. '




