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Description

FIELD OF INVENTION

[0001] The present disclosure relates to a pressure re-
lief valve assembly for a tank. More particularly, the
present disclosure relates to a pressure relief valve as-
sembly configured to control the pressure in a tank to
prevent over-pressurization and under-pressurization
relative to the ambient pressure outside the tank.

BACKGROUND

[0002] Pressure relief valves are used in fuel tanks and
other tanks of liquid. In one known example, a pressure
relief valve is used in a surge tank of an aircraft to balance
internal tank pressure with respect to atmospheric pres-
sure. Tank pressure may become too high or too low due
to a blockage, or during ascent, descent, or refueling of
the aircraft. A generic pressure relief valve assembly is
known from GB 816 515 A.

SUMMARY OF THE INVENTION

[0003] A pressure relief valve assembly includes a
housing; a diaphragm assembly separating the housing
into a sensing pressure section and a tank pressure sec-
tion, wherein the sensing pressure section is configured
to sense both atmospheric pressure and tank pressure
and the tank pressure section is configured to only sense
tank pressure and an orifice disposed between the sens-
ing pressure section and the tank pressure section, al-
lowing fluid to flow in through the orifice when the pres-
sure in the sensing pressure section is less than the pres-
sure in the tank pressure section, and to allow fluid to
flow out through the orifice when the pressure in the sens-
ing pressure section is greater than the pressure in the
tank pressure section.
[0004] The pressure relief valve assembly further in-
cludes a pilot valve assembly disposed between the
sensing pressure section and atmosphere, the pilot valve
assembly being configured to open when a difference in
pressure between the sensing pressure section and at-
mospheric pressure exceeds a predetermined first
amount and a main poppet assembly disposed in the
tank pressure section, wherein the main poppet assem-
bly is configured to open when a difference in pressure
between the sensing pressure section and the tank pres-
sure section meets a predetermined second amount.

BRIEF DESCRIPTION OF DRAWINGS

[0005] In the accompanying drawings, structures are
illustrated that, together with the detailed description pro-
vided below, describe exemplary embodiments of the
claimed invention. Like elements are identified with the
same reference numerals. It should be understood that
elements shown as a single component may be replaced

with multiple components, and elements shown as mul-
tiple components may be replaced with a single compo-
nent. The drawings are not to scale and the proportion
of certain elements may be exaggerated for the purpose
of illustration.

Figure 1 is a cross section of one embodiment of a
pressure relief valve assembly;
Figure 2 is a detailed view of a cross section of one
embodiment of a pilot relief valve for a pressure relief
valve assembly;
Figure 3 is a detailed view of a cross section of one
embodiment of a detent assembly for a pressure re-
lief valve assembly;
Figure 4 is a bottom view of one embodiment of a
pressure relief valve assembly showing a seal as-
sembly;
Figure 5 is a detailed view of a cross section of one
embodiment of seal assembly for a pressure relief
valve assembly;
Figure 6 is a bottom view of one embodiment of a
seat for a seal assembly of a pressure relief valve
assembly;
Figures 7A and 7B are a cross section of the pres-
sure relief valve assembly, and a detailed cross sec-
tion of the pilot relief valve, in an installed condition;
Figures 8A and 8B are a cross section of the pres-
sure relief valve assembly, and a detailed cross sec-
tion of the pilot relief valve, in a positive tank pressure
relief condition; and
Figures 9A and 9B are a cross section of the pres-
sure relief valve assembly, and a detailed cross sec-
tion of the pilot relief valve, in a negative tank pres-
sure relief condition.

DETAILED DESCRIPTION

[0006] Figure 1 illustrates a cross section of one em-
bodiment of a pressure relief valve assembly 100. The
pressure relief valve assembly 100 may be employed in
a tank, such as a fuel tank. More particularly, the pressure
relief valve assembly 100 may be employed in an aircraft
surge tank.
[0007] The pressure relief valve assembly 100 in-
cludes a main or primary housing 105 and a diaphragm
housing 110. The primary housing 105 is generally dis-
posed in a tank 112, such as a fuel tank. A diaphragm
assembly 115 separates two sections of the pressure
relief valve assembly 100, namely a sensing pressure
section 120 and a tank pressure section 125.
[0008] The diaphragm assembly 115 utilizes a flexible
diaphragm 117 that is configured to move in accordance
with a pressure differential between the sensing pressure
section 120 and the tank pressure section 125. For ex-
ample, when the pressure in the sensing pressure sec-
tion 120 is greater than the pressure in the tank pressure
section 125, the diaphragm assembly 115 will move
downwards, towards the tank pressure section 125. Like-
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wise, when the pressure in the tank pressure section 125
is greater than the pressure in the sensing pressure sec-
tion 120, the diaphragm assembly 115 will move up-
wards, towards the sensing pressure section 120. The
diaphragm 117 may be constructed of materials such as,
without limitation, Nitrile, Fluorosilicone, or Hydrogenat-
ed Nitrile Butadiene Rubber (HNBR).
[0009] In the illustrated embodiment, the pressure re-
lief valve assembly 100 further includes an orifice 135 in
a pathway 130 that connects the sensing pressure sec-
tion 120 to the tank pressure section 125. In one embod-
iment, orifice 135 is defined in an orifice plug 137 that is
received within a corresponding receptacle in the dia-
phragm housing 110. The orifice 135 allows fluid in the
tank 112 to flow in through the pathway 130 to the sensing
pressure section 120 when the pressure in the sensing
pressure section 120 is less than the pressure in the tank
pressure section 125, and further allows fluid to flow out
through the pathway 130 when the pressure in the sens-
ing pressure section 120 is greater than the pressure in
the tank pressure section 125. In this manner, the orifice
135 either equalizes the pressure differential across the
diaphragm assembly 115 or creates a pressure differen-
tial across the diaphragm assembly 115.
[0010] A pilot valve assembly 140 is disposed between
the sensing pressure section 120 and an atmospheric air
pressure sensing port 150. A cap 145 retains the pilot
valve assembly 140 within the diaphragm housing 110
and is configured to provide the pilot valve assembly 140
in fluid communication with atmospheric air pressure
sensing port 150. The atmospheric air pressure sensing
port 150 senses the atmospheric pressure and provides
the flow path through the cap 145 and then the pressure
relief valve assembly 100 (inward or outward) depending
on the operation mode (negative or positive pressure re-
lief) of the pilot valve assembly 140. In this configuration,
the pilot valve assembly 140 has one side sensing at-
mospheric pressure and the other side sensing pressure
in the sensing pressure section 120 of the primary hous-
ing 105. The pilot valve assembly 140 is configured to
open when the difference between the pressure in the
sensing pressure section 120 and atmospheric air pres-
sure sensing port 150 is greater than a predetermined
threshold. In one example, the pilot valve assembly 140
opens when the atmospheric air pressure is greater than
the pressure in the sensing pressure section by the pre-
determined threshold. This may be referred to as a neg-
ative tank pressure relief condition. In another example,
the pilot valve assembly 140 opens when the pressure
in the sensing pressure section is greater than the at-
mospheric air pressure by the predetermined threshold.
This may be referred to as a positive tank pressure relief
condition.
[0011] The pressure relief valve assembly 100 further
includes a main poppet assembly 155 that includes a
main poppet 160, a poppet guide 165, a deployment
spring 170, and a detent assembly 175. The main poppet
160 is disposed in a main opening 177 of the primary

housing 105, and is seated in a seal assembly 180 when
in a closed position.
[0012] In the illustrated embodiment, the poppet guide
165 is an intermediate member disposed between the
main poppet 160 and the deployment spring 170. In an
alternative embodiment (not shown), the main poppet
160 and the poppet guide 165 may be a single integral
unit, with the deployment spring 170 acting directly on
the integral unit.
[0013] The deployment spring 170 loads the main pop-
pet assembly 155 away from the diaphragm housing 110.
That is, the deployment spring 170 loads the main poppet
assembly 155 towards an open position, such as the po-
sitions illustrated in Figures 8 and 9. In alternative em-
bodiments (not shown), other methods may be employed
to deploy the main poppet, such as magnets, electro-
magnets, and other known force generating devices.
[0014] To close the main poppet assembly 155, force
is applied in the opposite direction of the opening force
produced by the deployment spring 170. A stop 185 pre-
vents inward movement of the main poppet assembly
155 beyond a predetermined distance when the main
poppet 160 is moved to the closed position. After the
main poppet assembly 155 is closed, the detent assem-
bly 175 retains the main poppet assembly 155 in the
closed position.
[0015] Figure 2 is a detailed cross sectional view of
one embodiment of the pilot valve assembly 140. In the
illustrated embodiment, the pilot valve assembly 140 in-
cludes a pilot valve housing 205 that houses two poppets,
a positive tank pressure relief poppet 210 and a negative
tank pressure relief poppet 215. The positive tank pres-
sure relief poppet 210 is disposed in the negative tank
pressure relief poppet 215. A spring 220 loads the pos-
itive tank pressure poppet 210 and seal 230 in the closed
position. Another spring 245 loads the negative tank
pressure relief poppet 215 and seal 255 in the closed
position. The pilot valve assembly 140 is essentially an
in-line bi-directional relief valve.
[0016] It should be understood that while the embodi-
ments have been described using springs 220 and 245,
any force generating device may be employed. Addition-
ally, in the illustrated embodiment, the seals 230 and 255
are O-rings. However, it should be understood that any
type of seal may be employed.
[0017] Figure 3 is a detailed cross sectional view of
the detent assembly 175. In the illustrated embodiment,
the detent assembly 175 includes a detent rod 510 having
one end connected to the diaphragm assembly 115. The
detent rod 510 has no other fixed connections, and there-
fore moves with the diaphragm assembly 115. In the il-
lustrated embodiment, the detent rod 510 is threaded to
the diaphragm assembly 115. In alternative embodi-
ments (not shown), the detent rod may be connected to
the diaphragm assembly 115 via adhesive, welding,
swaging, a press fit, or through other methods of con-
nection. It should be understood that the connection may
be a direct or indirect connection. It should be further
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understood that other movable members or detent mem-
bers may be employed in lieu of a rod.
[0018] With continued reference to Figure 3, the detent
rod 510 further includes a second end having an enlarged
portion 520, and is surrounded by a retainer housing 530.
In the illustrated embodiment, the enlarged portion 520
has a generally cylindrical shape with angles and ramps
at either end. However, it should be understood that the
enlarged portion may have any geometric shape.
[0019] The detent assembly 175 further includes a de-
tent ball 540. In the illustrated embodiment, the detent
rod 510 is in a position, such that the enlarged portion
520 contacts the detent ball 540 locking the main poppet
assembly 155 in the closed position. When the detent
ball 540 is in the closed position, as shown, it is seated
in an aperture of the retainer housing 530, and also par-
tially seated in an annular groove 550 of the poppet guide
165. Therefore, the detent ball 540 prevents movement
of the poppet guide 165 relative to the retainer housing
530, and retains the main poppet assembly 155 in the
closed position. In one embodiment, the detent assembly
175 includes a single detent ball. In an alternative em-
bodiment, the detent assembly 175 includes multiple de-
tent balls. It should be understood, however, that other
locking members or retaining members, such as pins,
may be employed instead of a detent ball.
[0020] The detent assembly 175 further includes an
upper balancing spring 560 disposed about the detent
rod 510 in the sensing pressure section 120 of the primary
housing 105, and a lower balancing spring 570 in the
tank pressure section 125 of the primary housing 105.
The upper and lower balancing springs 560, 570 load the
detent rod 510 in opposite directions, such that when the
loads are balanced the enlarged portion 520 of the detent
rod 510 is centered on the detent ball 540. In alternative
embodiments, other dampeners, such as magnets, may
be used.
[0021] The seal assembly 180 will be described with
reference to Figures 4-6. The seal assembly 180 in-
cludes the bottom of the primary housing 105 and a seat
assembly 600. In the embodiment in Figure 4, the main
poppet 160 is shown in the closed position in sealing
contact with the seat assembly 600. The atmospheric air
pressure sensing port 150 is shown extending through
the bottom of the primary housing 105. The primary hous-
ing 105 also includes a number of apertures 190, each
configured to receive a fastener 195 (as shown in Figure
1) for securing the pressure relief valve assembly 100 to
the tank 112. A tank seal 197, such as an elastomeric O-
ring or gasket, may also be provided to create a seal
between the primary housing 105 and the tank 112.
[0022] A bottom view of the seat assembly 600 is
shown in Figure 6. The seat assembly 600 is an annular
ring having a plurality of ears 610 disposed thereon. In
the illustrated embodiment, the seat assembly 600 in-
cludes four ears 610. However, it should be understood
that any number of ears may be employed. Each of the
ears 610 includes an aperture 620 for receiving a fastener

630 (as shown in Figure 5). In the illustrated embodiment,
screws are used to fasten the seat assembly 600 to the
bottom surface of the primary housing 105. In an alter-
native embodiment (not shown), other fasteners, such
as bolts, pins, or rivets may be employed. In another al-
ternative embodiment (not shown), the seat assembly
may be affixed to the bottom of the housing with adhesive.
[0023] In one known embodiment, the seat assembly
600 is constructed of fluorosilicone. In an alternative em-
bodiment, the seat assembly 600 is constructed of poly-
ether ether ketone (PEEK). In other alternative embodi-
ments, the seat assembly may be constructed of other
polymeric material. In all embodiments, the main poppet
160 may be coated with polytetrafluoroethylene (PTFE)
or other polymeric material to avoid sticking and to reduce
friction. It should also be understood that alternative seal-
ing assemblies may be employed. For example, one or
more O-rings or gaskets 640, 645 may be employed to
provide a seal between the main poppet 160 and the
primary housing 105, respectively.
[0024] Figures 7A and 7B are a cross section of the
pressure relief valve assembly 100, and a detailed cross
section of the pilot valve assembly 140, in an installed
condition. In the installed condition, the main poppet as-
sembly 155 is closed, the detent assembly 175 is in the
pressure relief valve assembly 100 closed position (i.e.,
the position shown in Figure 3) and the positive tank
pressure poppet 210 and the negative tank pressure pop-
pet 215 of the pilot valve assembly 140 are both in their
closed positions. Accordingly, fluid does not pass through
the pilot valve assembly 140, as shown in Detail 7B.
[0025] While the pressure relief valve assembly 100 is
in the installed condition, the pathway 130 allows fluid to
flow in through the orifice 135 when the pressure in the
sensing pressure section 120 is less than the pressure
in the tank pressure section 125, in the manner described
above with reference to Figure 1. The pathway 130 fur-
ther allows fluid to flow out through the orifice 135 when
the pressure in the sensing pressure section 120 is great-
er than the pressure in the tank pressure section 125.
The balancing springs 560, 570 minimize movement of
the diaphragm assembly 115, thereby maintaining the
diaphragm assembly 115 in a stable position. According-
ly, the detent rod 510 is maintained in the pressure relieve
valve assembly 100 closed position, the detent ball 540
remains in retaining position, and the main poppet as-
sembly 155 remains closed.
[0026] The pressure relief valve assembly 100 will re-
main in the closed position as long as the difference be-
tween the atmospheric pressure and the pressure in the
tank remains between a predetermined threshold. In one
known embodiment, the pressure relief valve assembly
100 will remain in the closed position as long as the dif-
ference between the atmospheric pressure and the pres-
sure in the tank remains below 1.5 pounds per square
inch differential (PSID) in a positive pressure relief con-
dition and 0.8 PSID in a negative pressure relief condi-
tion. Such examples should not, however, be taken as

5 6 



EP 2 971 897 B1

5

5

10

15

20

25

30

35

40

45

50

55

limiting.
[0027] Figures 8A and 8B are a cross section of the
pressure relief valve assembly 100, and a detailed cross
section of the pilot valve assembly 140, in a positive tank
pressure relief condition. In the positive pressure tank
relief condition, the pressure in the tank pressure section
125 is greater than the atmospheric pressure by at least
a predetermined threshold. When the predetermined
threshold is reached, the positive tank pressure relief
valve 210 will open as shown in Detail 8B, releasing fluid
from the sensing pressure section 120 and thus reducing
the pressure in the sensing pressure section 120.
[0028] This creates a pressure differential across the
diaphragm assembly 115 which imparts a force on the
diaphragm assembly 115 in the upward direction. Be-
cause the detent rod 510 is attached to the diaphragm
assembly 115 it will also move upwards with diaphragm
assembly 115. When the enlarged portion 520 of the de-
tent rod 510 moves upward, the detent ball 540 will be
pushed inward by the poppet guide 165 and deployment
spring 170 until it clears the annular groove 550 in the
poppet guide 165. When this happens, the deployment
spring 170 will push the main poppet assembly 160 to its
full open position where the poppet guide 165 stops
against the inner primary housing 105. With the pressure
relief valve assembly 100 now full open, the tank pressure
will equalize with the atmospheric pressure.
[0029] Figures 9A and 9B are a cross section of the
pressure relief valve assembly 100, and a detailed cross
section of the pilot valve assembly 140, in a negative tank
pressure relief condition. In the negative tank pressure
relief condition, the atmospheric pressure is greater than
the pressure in the tank pressure section 125 by at least
a predetermined threshold. When the predetermined
threshold is reached, the negative tank pressure relief
valve 215 will open as shown in Detail C, and fluid will
be forced into the sensing pressure section 120 and thus
increasing the pressure in the sensing pressure section
120.
[0030] This creates a pressure differential across the
diaphragm assembly 115 which imparts a force on the
diaphragm assembly 115 in the downward direction. Be-
cause the detent rod 510 is attached to the diaphragm
assembly 115 it will also move downwards with dia-
phragm assembly 115. When the enlarged section 520
of the detent rod 510 moves downward, the detent ball
540 will be pushed inward by the poppet guide 165 and
deployment spring 170 until it clears the annular groove
550 in the poppet guide 165. When this happens, the
deployment spring 170 will push the main poppet assem-
bly 160 to its full open position where the poppet guide
165 stops against the inner primary housing 105. With
the pressure relief valve assembly 100 now full open, the
tank pressure will equalize with the atmospheric pres-
sure.
[0031] To the extent that the term "includes" or "includ-
ing" is used in the specification or the claims, it is intended
to be inclusive in a manner similar to the term "compris-

ing" as that term is interpreted when employed as a tran-
sitional word in a claim. Furthermore, to the extent that
the term "or" is employed (e.g., A or B) it is intended to
mean "A or B or both." When the applicants intend to
indicate "only A or B but not both" then the term "only A
or B but not both" will be employed. Thus, use of the term
"or" herein is the inclusive, and not the exclusive use.
See, Bryan A. Garner, A Dictionary of Modern Legal Us-
age 624 (2d. Ed. 1995). Also, to the extent that the terms
"in" or "into" are used in the specification or the claims,
it is intended to additionally mean "on" or "onto." Further-
more, to the extent the term "connect" is used in the spec-
ification or claims, it is intended to mean not only "directly
connected to," but also "indirectly connected to" such as
connected through another component or components.
[0032] While the present application has been illustrat-
ed by the description of embodiments thereof, and while
the embodiments have been described in considerable
detail, it is not the intention of the applicants to restrict or
in any way limit the scope of the appended claims to such
detail. Additional advantages and modifications will read-
ily appear to those skilled in the art. Therefore, the ap-
plication, in its broader aspects, is not limited to the spe-
cific details, the representative apparatus and method,
and illustrative examples shown and described. The in-
vention is defined by appended claims only.

Claims

1. A pressure relief valve assembly (100) comprising:

a housing (105);
a diaphragm assembly (115) separating the
housing (105) into a sensing pressure section
(120) and a tank pressure section (125), wherein
the sensing pressure section (120) is configured
to sense both atmospheric pressure and tank
pressure and the tank pressure section (125) is
configured to only sense tank pressure;
an orifice (135) disposed between the sensing
pressure section (120) and the tank pressure
section (125), allowing fluid to flow in through
the orifice (135) when the pressure in the sens-
ing pressure section (120) is less than the pres-
sure in the tank pressure section (125), and to
allow fluid to flow out through the orifice (135)
when the pressure in the sensing pressure sec-
tion (120) is greater than the pressure in the tank
pressure section (125);
a pilot valve assembly (140) disposed between
the sensing pressure section (120) and atmos-
phere, the pilot valve assembly (140) being con-
figured to open when a difference in pressure
between the sensing pressure section (120) and
atmospheric pressure exceeds a predetermined
first amount;
a main poppet assembly (155) disposed in the
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tank pressure section (125), wherein the main
poppet assembly (155) is configured to open
when a difference in pressure between the sens-
ing pressure section (120) and the tank pressure
section (125) meets a predetermined second
amount.

2. The pressure relief valve assembly (100) of claim 1,
wherein the main poppet assembly (155) includes a
poppet guide (165) and a deployment spring (170)
configured to force the main poppet assembly (155)
to an opened position.

3. The pressure relief valve assembly (100) of claim 2,
further comprising a locking member having a locked
position in which the locking member engages the
poppet guide (165), thereby maintaining the main
poppet assembly (155) in a closed position.

4. The pressure relief valve assembly (100) of claim 3,
further comprising a movable member connected to
the diaphragm, the movable member having a
closed pressure relief valve assembly position in
which the movable member engages the locking
member and biases the locking member towards the
locked position, wherein the movable member is
configured such that movement of the diaphragm
assembly (115) beyond a predetermined distance
causes the movable member to move to an open
pressure relief valve assembly position in which the
movable member is disengaged with the locking
member, allowing the locking member to move to an
unlocked position.

5. The pressure relief valve assembly (100) of claim 1,
wherein the pilot valve assembly (140) includes a
positive tank pressure poppet (210) and a negative
tank pressure poppet (215).

Patentansprüche

1. Druckablassventilbaugruppe (100), versehen mit:

einem Gehäuse (105);
einer Membranbaugruppe (115), die das Ge-
häuse (105) in einen Druckerfassungsabschnitt
(120) und einen Behälterdruckabschnitt (125)
trennt, wobei der Druckerfassungsabschnitt
(120) dazu ausgelegt ist, sowohl den Atmosphä-
rendruck wie den Behälterdruck zu erfassen,
und der Behälterdruckabschnitt (125) dazu kon-
figuriert ist, nur den Behälterdruck zu erfassen;
einer zwischen dem Druckerfassungsabschnitt
(120) und dem Behälterdruckabschnitt (125) an-
geordneten Öffnung (135), die es ermöglicht,
dass Fluid durch die Öffnung (135) einströmen
kann, wenn der Druck in dem Druckerfassungs-

abschnitt (120) niedriger als der Druck in dem
Behälterdruckabschnitt (125) ist, und dass Fluid
durch die Öffnung (135) ausströmen kann, wenn
der Druck in dem Druckerfassungsabschnitt
(120) höher als der Druck in dem Behälter-
druckabschnitt (125) ist;
einer zwischen dem Druckerfassungsabschnitt
(120) und der Atmosphäre angeordneten Vor-
steuerventilbaugruppe (140) die dazu ausgelegt
ist, sich zu öffnen, wenn ein Druckunterschied
zwischen dem Druckerfassungsabschnitt (120)
und dem Atmosphärendruck ein vorbestimmtes
erstes Ausmaß übertrifft;
einer in dem Behälterdruckabschnitt (125) an-
geordneten Hauptventilkegel-Baugruppe (155),
die dazu ausgelegt ist sich zu öffnen, wenn ein
Druckunterschied zwischen dem Druckerfas-
sungsabschnitt (120) und dem Behälter-
druckabschnitt (125) ein vorbestimmtes zweites
Ausmaß erreicht.

2. Druckablassventilbaugruppe (100) nach Anspruch
1, wobei die Hauptventilkegel-Baugruppe (155) eine
Ventilkegelführung (165) und eine Spannfeder (170)
aufweist, die dazu ausgelegt ist, die Hauptventilke-
gel-Baugruppe (155) zu einer offenen Stellung hin
zu drängen.

3. Druckablassventilbaugruppe (100) nach Anspruch
2, ferner versehen mit einem Verriegelungsbauteil
mit einer verriegelten Stellung, in der das Verriege-
lungsbauteil mit der Ventilkegelführung (165) in Ein-
griff tritt, wodurch die Hauptventilkegel-Baugruppe
(155) in einer geschlossenen Stellung gehalten wird.

4. Druckablassventilbaugruppe (100) nach Anspruch
3, ferner versehen mit einem beweglichen Bauteil,
das mit der Membran verbunden ist, wobei das be-
wegliche Bauteil eine geschlossene Stellung der
Druckablassventilbaugruppe aufweist, in der das be-
wegliche Bauteil mit dem Verriegelungsbauteil in
Eingriff tritt und das Verriegelungsbauteil zu der ver-
riegelten Stellung hin vorspannt, wobei das beweg-
liche Bauteil derart konfiguriert ist, dass eine Bewe-
gung der Membranbaugruppe (115) über einen vor-
bestimmten Abstand hinaus bewirkt, dass sich das
bewegliche Bauteil zu einer offenen Stellung der
Druckablassventilbaugruppe hin bewegt, in der das
bewegliche Bauteil von dem Verriegelungsbauteil
außer Eingriff tritt, wodurch sich das Verriegelungs-
bauteil zu einer entriegelten Stellung hin bewegen
kann.

5. Druckablassventilbaugruppe (100) nach Anspruch
1, wobei die Vorsteuerventilbaugruppe (140) einen
Ventilkegel (210) bei positivem Behälterdruck und
einen Ventilkegel (215) bei negativem Behälterdruck
umfasst.
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Revendications

1. Ensemble de soupape de sûreté à pression (100)
comprenant :

un boîtier (105) ;
un ensemble de diaphragme (115) séparant le
boîtier (105) en une section de pression de dé-
tection (120) et en une section de pression de
réservoir (125), dans lequel la section de pres-
sion de détection (120) est configurée pour dé-
tecter à la fois la pression atmosphérique et la
pression de réservoir et la section de pression
de réservoir (125) est configurée pour détecter
uniquement la pression de réservoir ;
un orifice (135) disposé entre la section de pres-
sion de détection (120) et la section de pression
de réservoir (125), permettant au fluide de
s’écouler à travers l’orifice (135) lorsque la pres-
sion, dans la section de pression de détection
(120) est inférieure à la pression dans la section
de pression de réservoir (125), et pour permettre
au fluide de sortir par l’orifice (135), lorsque la
pression dans la section de pression de détec-
tion (120) est supérieure à la pression dans la
section de pression de réservoir (125) ;
un ensemble de soupape pilote (140) disposé
entre la section de pression de détection (120)
et l’atmosphère, l’ensemble de soupape pilote
(140) étant configuré pour s’ouvrir lorsqu’une
différence de pression entre la section de pres-
sion de détection (120) et la pression atmosphé-
rique dépasse une première quantité
prédéterminée ;
un ensemble de poupée principale (155) dispo-
sé dans la section de pression de réservoir
(125), dans lequel l’ensemble de poupée prin-
cipale (155) est configuré pour s’ouvrir lors-
qu’une différence de pression entre la section
de pression de détection (120) et la section de
pression de réservoir (125) satisfait une secon-
de quantité prédéterminée.

2. Ensemble de soupape de sûreté à pression (100)
selon la revendication 1, dans lequel l’ensemble de
poupée principale (155) comprend un guide de pou-
pée (165) et un ressort de déploiement (170) confi-
guré pour forcer l’ensemble de poupée principale
(155) dans une position ouverte.

3. Ensemble de soupape de sûreté à pression (100)
selon la revendication 2, comprenant en outre un
élément de verrouillage ayant une position ver-
rouillée dans laquelle l’élément de verrouillage met
en prise le guide de poupée (165), maintenant ainsi
l’ensemble de poupée principale (155) dans une po-
sition fermée.

4. Ensemble de soupape de sûreté à pression (100)
selon la revendication 3, comprenant en outre un
élément mobile raccordé au diaphragme, l’élément
mobile ayant une position d’ensemble de soupape
de sûreté à pression fermée dans laquelle l’élément
mobile met en prise l’élément de verrouillage et sol-
licite l’élément de verrouillage vers la position ver-
rouillée, dans lequel l’élément mobile est configuré
de sorte que le mouvement de l’ensemble de
diaphragme (115) au-delà d’une distance prédéter-
minée amène l’élément mobile à passer dans la po-
sition d’ensemble de soupape de sûreté à pression
ouvert dans laquelle l’élément mobile est dégagé de
l’élément de verrouillage, permettant à l’élément de
verrouillage de passer dans une position déver-
rouillée.

5. Ensemble de soupape de sûreté à pression (100)
selon la revendication 1, dans lequel l’ensemble de
soupape pilote (140) comprend une poupée de pres-
sion de réservoir positive (210) et une poupée de
pression de réservoir négative (215).

11 12 



EP 2 971 897 B1

8



EP 2 971 897 B1

9



EP 2 971 897 B1

10



EP 2 971 897 B1

11



EP 2 971 897 B1

12



EP 2 971 897 B1

13



EP 2 971 897 B1

14



EP 2 971 897 B1

15



EP 2 971 897 B1

16



EP 2 971 897 B1

17

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• GB 816515 A [0002]


	bibliography
	description
	claims
	drawings
	cited references

