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(57) Abrégé(suite)/Abstract(continued):

sliding pin (2) from a blocking position into a release position, and in the blocking position the sliding pin (2) is held against a pawl
flank (4) of a pawl body (5) by means of a catch (3) and is held in the blocking position by said pawl flank. In order to release the
engagement of the catch (3) and the pawl flank (4) and to release the sliding pin (2), the pawl body (5) can be moved by means of
at least one electromagnet (6), which acts directly on the pawl body (5).
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Abstract

The invention relates to a triggering device (1) for a quickly triggering extinguishing system
(11) for explosion suppression, the triggering device (1) having a sliding pin (2). The
triggering of the extinguishing system (11) is brought about by movement of the sliding pin
(2) from a blocking position into a release position, and in the blocking position the sliding pin
(2) is held against a pawl flank (4) of a pawl body (5) by means of a catch (3) and is held in
the blocking position by said pawl flank. In order to release the engagement of the catch (3)
and the pawl flank (4) and to release the sliding pin (2), the pawl| body (5) can be moved by
means of at least one electromagnet (6), which acts directly on the pawl body (5).
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Triggering device of an extinguishing system

The invention relates to a triggering device for a quickly triggering extinguishing system for
explosion suppression, the triggering device having a sliding pin, wherein the triggering of the
extinguishing system is brought about by movement of the sliding pin from a blocking
position into a release position, and wherein in the blocking position the sliding pin is held
against a pawl flank of a pawl body by means of a catch and is held in the blocking position

by said pawl flank.

Furthermore, the invention relates to an extinguishing system for explosion suppression
having an extinguishing agent container which can be closed in a pressure-tight manner via
a closure member, the closure member being lockable in the closed position by means of at

least one locking element.

In a further aspect, the invention relates to a method for carrying out a test triggering using

an extinguishing system.

Quickly triggering extinguishing systems are used for explosion suppression, wherein powder
extinguishers in particular using sodium powder and nitrogen are used with a system
pressure of approx. 60 bar. As soon as pressure sensors detect an incipient explosion, a
closure system of the extinguisher is opened, the closure system generally being blown up
with explosives due to the required short reaction times. Triggering requires a very high
dynamic, with triggering times of less than 10 ms.

The explosives pose a problem in many respects, with the costs, handling, storage,
transport, shipping of spare parts, warehousing, importing to different countries, durability
and verifiability in particular each creating their own problem areas.

Attempting to replace these explosives with mechanical means presents numerous technical
hurdles. In particular, trigger systems from related technical areas, such as conventional fire
extinguishing systems, cannot achieve the short triggering times required for explosion

suppression.

EP 1025878 A1 discloses a mechanical trigger mechanism for a powder extinguisher for
explosion suppression, in which the release of a pawl takes place via a rotary actuator
having intermediate rolling elements. Thus, the system friction is reduced, which is

substantial for reliable and quick opening. The rotary actuator is driven by a torque motor.

There is also a need for triggering devices for quickly triggering extinguishing systems for
explosion suppression, which are simple in construction and inexpensive to manufacture,
and which have increased operational reliability and reduced maintenance costs. It is an

object of the present invention to provide such systems.
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According to the invention, these and other objects are achieved by a triggering device of the
type mentioned at the outset, wherein the pawl body can be moved to release the
engagement of the catch and the pawl flank and to release the sliding pin by means of at
least one electromagnet which acts directly on the pawl body. This reduces the number of

required moving parts of the triggering device.

The size, geometry and winding of the electromagnet can be optimized for high dynamics
and low energy consumption. It must be taken into account that the energy required for
triggering must be stored on the extinguishing system and that, for safety reasons, certain
amounts of energy in the capacitors must not be exceeded. The system friction can be
minimized by the electromagnet acting directly on the pawl body.

In an advantageous embodiment, the pawl body can be designed as an integral body, as a

result of which the number of moving parts can be minimized.

Advantageously, the pawl body can be prestressed by means of a return spring in the
direction of engagement of the catch and pawl flank. The return spring is used not only to
reset after a test triggering but also to protect against vibrations and impacts and is
dimensioned so that there is sufficient security against self-triggering even at the highest
accelerations.

In a preferred embodiment according to the invention, an air gap between the pawl body and
the electromagnet can have a wedge-like tapering cross section. This allows the
electromagnet to exert a greater force on the pawl body, while at the same time allowing the
movement required for the release of the catch by the pawl.

In a further advantageous embodiment of the invention, the pawl body can be pivotally
mounted about a pivot point. An optimized arrangement of the pivot point and the distances
to the pawl flank allow highly dynamic and reliable triggering. By adjusting the arrangement
and shape of the pawl body and the angle of the pawl flank, the trigger behavior can be

further optimized and made independent of the force acting on the sliding pin.

In an advantageous embodiment, the pivot point can be arranged in a region between the
catch and a connecting head of the sliding pin next to the sliding pin, wherein the pivot point
is preferably arranged, in particular vertically, at a maximum distance of 15 mm from the pin
axis. This minimizes the forces required for triggering and the size. The pivot point can be
designed as a swivel bearing.

In a further advantageous embodiment, the pivot point can be arranged in an imaginary
extension of the sliding pin in a release direction behind the catch, the pivot point preferably

being at a maximum distance of 15 mm from the pin axis, in particular vertically spaced.

2-
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The pivot point can be formed, for example, by an outer edge of the pawl body mounted in
an inner edge of a housing. On the one hand, this reduces the system friction, on the other
hand, the complexity and susceptibility to errors of the mechanics is minimized.

The pivot point can advantageously be positioned at a distance of between 10 mm and 50
mm from the electromagnet.

In a further advantageous embodiment, a pawl sensor can be provided for monitoring the
position of the pawl body. This allows the locking status of the triggering device to be
monitored remotely.

The invention further comprises an extinguishing system of the type mentioned at the outset,
having the triggering device according to the invention, the triggering device acting on the

locking element of the extinguishing system.

In an advantageous manner, the locking element can be blocked in the locking position of
the closure member by means of an electromechanical actuator. Blocking the locking
element is particularly necessary for maintenance purposes if triggering the extinguishing
system must be avoided for safety reasons. With the electromechanical actuator, locking can
take place directly via a central control system. The locking signal can be sent to the
corresponding extinguishers via a bus cable and the locking is carried out by an
electromechanical actuator.

In an advantageous embodiment, an actuator sensor can be provided for monitoring the
position of the actuator. This allows the reaching of the locking position to be monitored
remotely. A corresponding signal is only sent to the control system after the locking position
has been reached. This type of remote locking, which can be monitored, is a great asset,
particularly in exposed system parts such as high silos.

According to the invention, at least the actuator sensor, the pawl sensor, the actuator, and
the electromagnet can advantageously be connected to a control system. This makes it
possible to carry out a fully or partially automatic test triggering which is centrally controlled,

thereby minimizing the maintenance and inspection effort of the system.

According to the invention, the test triggering can be carried out using the extinguishing
system according to a method having the following steps: Blocking the locking element in the
locking position of the closure member by means of the actuator, checking the blocking by
means of the actuator sensor, releasing the sliding pin by releasing the pawl body by means
of the electromagnet, checking that the test triggering was carried out by means of the pawl
sensor, resetting the pawl body, checking the position of the pawl body, unlocking the locking
element by means of the actuator. These steps can be carried out fully automatically via the
control system without manual intervention in the extinguishing system.

-3-
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The present invention is described in greater detail in the following with reference to Figs. 1
to 3, which show exemplary, schematic and non-limiting advantageous embodiments of the

invention. In the drawings:
Fig. 1 is a sectional view of an extinguishing system according to the invention,

Fig. 2 is a sectional view of an inventive triggering device according to a first

embodiment, and

Fig. 3 is a sectional view of an inventive triggering device according to a second

embodiment.

Fig. 1 shows the extinguishing system 11 according to the invention in a cross section. In a
manner known per se, an extinguishing agent container 12 is closed with a closure member
13 designed as a flap. The extinguishing agent container 12 is pressurized and filled with an
extinguishing agent. For example, a powder containing sodium powder can be used as the
extinguishing agent, the extinguishing agent container being brought to a system pressure of
approximately 60 bar with nitrogen. The closure member 13 is locked with a lever-like locking
element 14. The locking element 14 presses with a locking surface 19 against a pressure

surface 20 of the closure member 13.

The dimensions and relative arrangement of the contact plane between the locking surface
19 and the pressure surface 20, the center of rotation of a swivel bearing 21 of the locking
member 13, and the center of rotation of a lever bearing 22 of the locking element 14, as well
as the dimensions of the locking member 13 and the locking element 14 can be optimized to
ensure, on the one hand, a secure locking of the extinguishing agent container 12 in a
pressure-tight manner by means of the closure member 13, and on the other hand to ensure
a sufficiently quick unlocking of the locking element 13 and opening of the closure member
13 when triggering the extinguishing system 11.

The locking is released by moving an actuation end 23 of the locking element 14 spaced
from the lever bearing 22 in a release direction 24. For this purpose, the locking element 14
is connected at the actuation end 23 to a connecting head 8 of a sliding pin 2 to a triggering
device 1, which is described in more detail below. If necessary, the actuation end of the
locking element 14 can also act directly on the sliding pin 2 (without a connecting head 8).
The shorter the required movement of the actuation end 23 in order to unlock the closure
member 13, the faster a triggering of the extinguishing system 11 can be carried out. On the
other hand, the movement cannot be minimized arbitrarily, since a secure closure of the

extinguishing agent container 12 must be guaranteed.

So that no additional clamping elements are required, the dimensions and arrangements of
the closure member 13 and the locking element 14 can preferably be selected such that the

-4-
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actuation end 23 is prestressed in the release direction 24 solely on account of the system
pressure prevailing in the extinguishing agent container 12. The system pressure acts on the
closure member 13, which exerts a force on the locking surface 19 of the locking element 14
via the pressure surface 20, which in turn brings about a prestress in the release direction
24,

The prestress causes the actuation end 23 to exert pressure on the sliding pin 2 of the
triggering device 1 in the release direction 24. At a position spaced from the connecting head
8 in the release direction 24, the sliding pin 2 has a catch 3, which is held against the
prestressing force by a pawl flank 4 of a pawl body 5. For triggering the extinguishing
system, the catch 3 is released by a movement of the pawl body 5, so that the sliding pin 2
moves in the release direction 24 into a release position. The prestressing force acting on the
connecting head 8 or directly on the sliding pin 2 must therefore be sufficiently large to
overcome the system friction in the triggering device 1 and to move the sliding pin 2 into the
release position in a highly dynamic manner (i.e. sufficiently quickly for the desired purpose

of explosion suppression).

An exemplary embodiment of the triggering device 1 according to the invention will now be
described in detail with reference to Fig. 2. The pawl body 5 has a substantially hook-like
shape and is pivotally mounted at a pivot point 7, the pivot point 7 being arranged in the
region between the connecting head 8 and the catch 3 above next to the sliding pin 2. The
shape of the pawl body 5, the position of the pivot point 7 and the catch 3 (or the pawl flank
4) are coordinated with one another in such a way that only slight frictional forces act
between the catch 3 and the pawl flank 4. This can be achieved in particular by arranging the
pivot point 7 close to the pin axis, preferably at a maximum distance of 15 mm from the pin

axis.

The pivot point 7 (or the pawl body 5) can preferably be arranged vertically above or below
the sliding pin 2, but also laterally or at a different angle thereto. An arrangement vertically
above or below, however, makes it easier to take into account the gravity acting on the pawl
body 5.

The pawl body 5 is additionally held in the locked position by a return spring 9. The return
spring 9 is not only used for the reset after a test triggering but also for security against
vibrations and impacts, and is dimensioned such that there is sufficient security against self-
triggering even at the highest accelerations that occur.

On the side of the pawl body 5 facing away from the sliding pin 2, an electromagnet 6 is
arranged at a short distance from the pawl body 5. The pawl body has an anchor material
(i.e. a material to which the electromagnetic field excited by the electromagnet 6 exerts an
attractive force), so that it can be attracted by the activated electromagnet 6 against the

-5-
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restoring force of the return spring 9 and moved in the direction of the electromagnet 6.
Advantageously, the pawl body 5 as a whole can consist of the anchor material. The
distance between the pawl body 5 and the electromagnet 6 forms an air gap which is as thin
as possible and which is just large enough to bring the pawl flank 4 out of engagement of the

catch 3 when the electromagnet 6 is activated.

Due to the pivoting movement of the pawl body 5 around the pivot point 7, the distance
between the pawl body 5 and the electromagnet 6 in the vicinity of the anchor point 7 can be
made smaller than in the region of the pawl flank 4, where the maximum deflection of the
pawl body 5 is required to release the catch 3. The air gap can thus have a wedge-like profile
that tapers towards the anchor point 7. As a result, the air gap in the region of the windings of
the electromagnet 6, which is closer to the anchor point 7, is very narrow, which maximizes
the effect of the electromagnet 6 on the pawl body 7.

The position of the pawl body 5 can be electronically monitored by a pawl sensor 10.

By combining the electromagnet 6 designed as a highly dynamic magnet with the
advantageous choice of the pivot point 7 and the dimensions, a highly dynamic and reliable
triggering can be made possible. By adjusting the dimensions of the pawl body 5 and in
particular the angle of the pawl flank 4, the triggering behavior can be further optimized and

made largely independent of the prestressing force acting on the sliding pin 2.

Fig. 3 shows a further advantageous embodiment of the triggering device 1 according to the
invention. The pawl body 5 of the embodiment in Fig. 3 is substantially designed as a simple
“plate,” the pawl flank 4 being arranged on an edge of the pawl body 5. An edge of the pawl
body 5 opposite the pawl flank 4 in the release direction forms the pivot point 7, this pivot
point 7 being formed by the outer edge 27 of the pawl body 5 mounted in an inner edge 25 of
a housing 26. Friction is minimized due to the substantially punctiform mounting and no
additional components are required for the mounting. In particular, forces acting on the pawl
body 5 from the sliding pin 2 are absorbed at the pivot point 7 without any significant frictional
moments, as a result of which the triggering force is hardly influenced by the upcoming
prestressing force.

Another advantage of this embodiment is that the air gap between the pawl body 5 and the
electromagnet 6 has been minimized again compared to the embodiment shown in Fig. 2.
The air gap is very low on one side, so that high power and dynamics can be achieved with

the electromagnet.

The pawl body 5 is held by means of a return spring 9 away from the electromagnet 6 and
into engagement by the pawl flank 4 and the catch 3. The return spring 9 can be inserted into
a bore 28 provided in the pawl body 5, which allows simple assembly and minimizes the
number of assembly elements required.

-6-
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The catch 3 of the sliding pin 2 can be designed as a ring-shaped surface extending around
the sliding pin 2, so that the sliding pin 2 can be designed as a rotating body that is easy to
manufacture and that can be installed in any desired radial position, which simplifies
assembly. In order to ensure an optimal attachment between the pawl flank 4 and the catch
3, a groove-shaped recess 29, for example, can be provided in the pawl body 5, into which
the sliding pin 2 is appropriately received when it moves in the release direction 24 after the
triggering.

The pawl body 5 can thus be designed as a simple, substantially block-shaped or cuboid
body, in which only the bore 28 and the recess 29 are introduced. If necessary, individual
edge surfaces, such as the short rear surface adjoining the outer edge 27, may be designed

to be obliquely deviating from a cuboid shape.

In this embodiment too, the position of the pawl body 5 can be electronically monitored by a
pawl sensor 10.

A pin return spring 18 can press the sliding pin 2 against the release direction 24, so that the
locking element 14 is also held into a locking position of the closure member 13 if, for

example, no pressure has yet built up in the extinguishing agent container 12 before filling.

Coming back to Fig. 1, a further security feature of the extinguishing system 11 according to
the invention is described below.

An electromechanically actuatable actuator 15 is arranged adjacent to the locking element
14. For example, the actuator can substantially be designed as a movable pin (or a cam)
which, in a position extended against the locking element 14, secures and locks the locking
element 14 in the locking position of the closure member 13, and which in a retracted
position allows the unlocking movement of locking element 14, thereby “unlocking” the latter.
The actuator can be driven electromechanically, with or without a gear. The position of the

actuator 15 can also be monitored remotely via an actuator sensor 16.

The blocking of the locking element 14 by the actuator 15 can be used during transport or if

service work is to be carried out on the containers to be protected.

Both the actuating unit (not shown) of the actuator 15, as well as the actuator sensor 16, the
pawl sensor 10, the electromagnet 6, and optionally further sensors and actuating units can
be connected to a central control system 17. As a result, the blocking or securing can take
place centrally directly via the control system 17, it being possible for a number of
extinguishing systems 11 in one installation to be connected to the same control system 17.
Control signals can be sent to the affected extinguishers and the sensor signals can be

received, preferably via a bus connection.

-7-
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The blocking of the locking element 14 by the actuator 15 can thus be triggered by the
control system 17, wherein the reaching of the blocking position is monitored by the actuator

Sensor.

In the blocked position, it is possible to check the proper functioning of the triggering device
by means of a test triggering. In addition to the smoothness, the dynamics can also be
determined via sensors and compared with stored values. This verifiability of the triggering
represents a further big difference to the systems equipped with explosives and can allow a

significantly better SIL classification during a risk assessment.

Automatic test procedures at certain intervals with documentation can be implemented in
systems.

Reference numerals:

Triggering device 1
Sliding pin 2

Catch 3

Pawl flank 4

Pawl body 5
Electromagnet 6
Pivot point 7
Connecting head 8
Return spring 9
Pawl| sensor 10
Extinguishing system 11
Extinguishing agent container 12
Closure member 13
Locking element 14
Actuator 15
Actuator sensor 16
Control system 17
Pin return spring 18
Locking surface 19
Pressure surface 20
Swivel bearing 21
Lever bearing 22
Actuation end 23
Release direction 24

Inner edge 25
_8-
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Housing 26
Outer edge 27
Bore 28
Recess 29

Air gap 30
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Claims

1. Triggering device (1) for a quickly triggering extinguishing system (11) for explosion
suppression, the triggering device (1) having a sliding pin (2), wherein the triggering of the
extinguishing system (11) is brought about by movement of the sliding pin (2) from a blocking
position into a release position, and wherein in the blocking position the sliding pin (2) is held
against a pawl flank (4) of a pawl body (5) by means of a catch (3) and is held in the blocking
position by said pawl flank, characterized in that the pawl body (5) for releasing the
engagement of the catch (3) and the pawl flank (4) and for releasing the sliding pin (2) can
be moved by means of at least one electromagnet (6) which acts directly on the pawl body

(5).

2.  Triggering device (1) according to claim 1, characterized in that an air gap (30)
between the pawl body (5) and the electromagnet (6) has a wedge-like tapering cross
section.

3.  Triggering device (1) according to any of claims 1 to 2, characterized in that the pawl

body (5) is designed as an integral body.

4.  Triggering device (1) according to any of claims 1 to 3, characterized in that the pawl
body (5) is prestressed by means of a return spring (9) in the direction of an engagement of
the catch (3) and the pawl flank (4).

5.  Triggering device (1) according to any of claims 1 to 4, characterized in that the pawl

body (5) is pivotally mounted about a pivot point (7).

6.  Triggering device (1) according to claim 5, characterized in that the pivot point (7) is
arranged in a region between the catch (3) and a connecting head (8) of the sliding pin (2)
next to the sliding pin (2), wherein the pivot point (7} is preferably arranged, in particular

vertically, at a maximum distance of 15 mm from the pin axis.

7.  Triggering device (1) according to claim 5, characterized in that the pivot point (7) is
arranged in an imaginary extension of the sliding pin (2) in a release direction (24) behind the
catch (3), wherein the pivot point (7) is preferably arranged, in particular vertically, at a
maximum distance of 15 mm from the pin axis, the pivot point (7) preferably being formed by
an outer edge (27) of the pawl body (5) mounted in an inner edge (25) of a housing (26).

8.  Triggering device (1) according to either claim 6 or claim 7, characterized in that the
pivot point (7) is positioned at a distance of between 10 mm and 50mm from the

electromagnet (6).

-10-
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9.  Triggering device (1) according to any of claims 1 to 8, characterized in that a pawl
sensor (10) is provided for monitoring the position of the pawl body (5).

10. Extinguishing system (11) for explosion suppression having an extinguishing agent
container (12) which can be closed in a pressure-tight manner via a closure member (13),
the closure member (13) being lockable in the closed position by means of at least one
locking element (14), characterized in that the extinguishing system (11) has a triggering
device (1) according to any of claims 1 to 9, which acts on the locking element (14).

11. Extinguishing system (11) according to claim 10, characterized in that the locking
element (14) can be blocked by means of an electromechanical actuator (15) in the locking
position of the closure member (13).

12. Extinguishing system (11) according to claim 11, characterized in that an actuator
sensor (16) is provided for monitoring the position of the actuator (14).

13. Extinguishing system (11) according to claim 12 having a triggering device (1)
according to claim 10, characterized in that at least the actuator sensor (16), the pawl sensor
(10), the actuator (14), and the electromagnet (6) having a control system (17) are
connected.

14. Method for carrying out a test triggering using an extinguishing system (11) according

to claim 13, the method being characterized by the following steps:

- blocking the locking element (14) in the locking position of the closure member (13) by

means of the actuator (15),
- checking the blocking by means of the actuator sensor (16),

- releasing the sliding pin (2) by releasing the pawl body (5) by means of the

electromagnet (6),
- checking that the test triggering was carried out by means of the pawl sensor (10),
- resetting the pawl body (5),
- checking the position of the pawl body (5),

- unlocking the locking element by means of the actuator (15).

-11-

Date Regue/Date Received 2020-05-14



44\ @%“_

\
U\%; i i L™ s
/Z | N\ £3
AT
] [1}‘3/,/’/ 13 16 é_
- o 20 '
<o [al O,
23 ‘s

Fig. 1

Date Regue/Date Received 2020-05-14



CA 03082633 2020-05-14

2/2

Date Regue/Date Received 2020-05-14




11 i pr
A \\k\%\&\k\k\ MNRS A
by —7 16 |
L LO !
Eri=cin
=
2;[3 8 Zé é- L1E

Fig. 1




	Page 1 - COVER_PAGE
	Page 2 - COVER_PAGE
	Page 3 - ABSTRACT
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - CLAIMS
	Page 14 - CLAIMS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS
	Page 17 - REPRESENTATIVE_DRAWING

