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A safety device (20) for securing a threaded
connection between a gas cylinder (10) and
an actuator (12) of an inflatable life vest (3).
The safety device (20) comprises a capsule
body (30) forming an internal compartment
(32) configured to receive the gas cylinder

(10). The internal compartment (32) has a form
conforming to the outer surface (S1) of the gas
cylinder (10) with a clearance between the
capsule body (30) and the outer surface (S1) of
the gas cylinder (10) that enables the capsule
body (30) turnable relative to the longitudinal
axis (L1) of gas cylinder (10) when the gas
cylinder (10) is connected to the actuator (12).
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A SAFETY DEVICE FOR SECURING A THREADED CONNECTION BETWEEN A GAS
CYLINDER AND AN ACTUATOR OF AN INFLATABLE LIFE VEST, A SAFETY AR-
RANGEMENT, A LIFE VEST ASSEMBLY, AND USE OF SUCH DEVICE, ARRANGE-
MENT AND ASSEMBLY

Introduction

The present invention relates to a safety device for securing a threaded connection be-
tween a gas cylinder and an actuator of an inflatable life vest. The gas cylinder comprises
an elongated cylindrical outer surface in respect to its longitudinal axis and a threaded end

portion configured to be connected to said actuator.

The present invention further relates to a safety arrangement for an inflatable life vest, a
life vest assembly and respective use of the safety device, the safety arrangement and the

life vest assembly.
Prior art

A passenger aircraft is, as a standard, provided with a life vest for each passenger. These
life vests are placed under each passenger’s seat. Each life vest is provided with at least
one gas cylinder. The life vest is inflated with gas from the gas cylinder by pulling a releas-
ing cord. The releasing cord activates a releaser of the actuator, such as by means of

puncturing the gas cylinder. The actuator is connected to the interior of the inflatable vest.

Airport authorities and airlines spend substantial efforts on security checks of passengers
prior to boarding an aircraft. Liquids are only allowed in small quantities. The passengers

are not allowed to bring with them weapons or potential weapons such as pointed items.

It is known that compressed gas may be used as a propellant in weapons, such as an air
gun. Primitive air gun like weapons may be constructed where a known gas cylinder is
used as source for compressed air. Such primitive weapons may be assembled on

board
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an airplane from parts that by themselves do not look like a weapon. The gas cylinder in a
life vest may complete the weapon. Accordingly, it is important to prevent unauthorized

removal of the gas cylinder from the inflatable life vest.

Patent document AU 2012261490 discloses an automatic inflator for inflating articles such
as life rafts and life vests. The inflator is provided with a status indicator showing that an
unspent gas cylinder has been installed, and that the inflator is fully operational or partially
inoperable. Patent document US 2011000550 also discloses an inflator with a status indi-
cator. Patent document US 2012073466 discloses an auto/manual gas inflator. A first in-
dication mechanism and a second indication mechanism indicate the status of the gas

inflator.

Summary of the invention

The invention has for its object to further increase safety on board an airplane by eliminat-
ing the risk that a gas cylinder is used as part of a weapon. In particular, the object of the
invention is to provide a safety device that prevents unauthorized removal of the gas cyl-

inder from the inflatable life vest.

These objects are achieved by means of safety device for securing a threaded connection
between a gas cylinder and an actuator of an inflatable life vest, where the gas cylinder
comprises an elongated cylindrical outer surface in respect to its longitudinal axis and a
threaded end portion configured to be connected to a corresponding threading at an inlet

of the actuator.

The safety device comprises a capsule body forming an internal compartment configured
to receive the gas cylinder. The internal compartment has a form conforming to the outer
surface of the gas cylinder with a clearance between the capsule body and the outer sur-
face of the gas cylinder. The capsule body is configured turnable relative to the longitudi-

nal axis of gas cylinder when the gas cylinder is connected to the actuator.

The internal compartment is formed to enclose the outer surface of the gas cylinder so

that a user is prevented from grasping the outer surface of the gas cylinder when the gas
cylinder is connected to the actuator. Furthermore, the internal compartment is formed to
accommodate the outer surface of the gas cylinder with a clearance enabling the capsule
body turnable in respect to the gas cylinder when the gas cylinder is connected to the ac-

tuator.
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The capsule body prevents the user from grasping the outer surface of the gas cylinder.
The user can only grasp the capsule body that is turnable without interaction with the gas
cylinder when the gas cylinder is connected to the actuator. Accordingly, the safety device
of the invention assures that the threaded connection between the gas cylinder and the
actuator of the inflatable life vest is maintained when the the gas cylinder is connected to

the actuator.

The capsule body comprises a structural material that prevents the user from breaking
open the internal compartment without tools. For example, the capsule body mainly com-
prises a structural polymeric material, such as polyethylene, polypropylene, polybutylene,
polystyrene, polymethylpentene and polyvinyl chloride. According to an embodiment of
the invention, the capsule body forms the internal compartment with a smooth surface
facing the outer surface of the gas cylinder, thereby enabling the capsule body turnable in
respect to the gas cylinder with small interaction between the capsule body and the gas

cylinder.

According to an embodiment of the invention, the clearance between the capsule body
and the outer surface of the gas cylinder is in the interval 0.1 - 5 mm, preferably 0.5- 1.5

mm.

According to an embodiment of the invention, the capsule body comprises a first body
portion comprising at least one first connection member and a second body portion com-
prising at least one second connection member configured to form a connection with the
at least one first connection member, wherein the first body portion and the second body
portion are configured to jointly form the compartment by arranging the first body portion
to the second body portion around the outer surface of the gas cylinder and connecting
the first body portion to the second body portion by means of the first connection member

and the second connection member.

By providing the capsule body in the form of the first body portion and the second body
portion, and with the first connection member and the second connection member, the

introduction of the gas cylinder into the internal compartment is facilitated.

According to an embodiment of the invention, the first body portion and the second body
portion are configured as halves shells, wherein the first body portion and the second
body portion are configured to be arranged and connected around the outer surface of the

gas cylinder when the gas cylinder is connected to the actuator. By means of the half
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shells, the internal compartment is easily and quickly established by joining the two half

shells together at the outer surface of the gas cylinder.

According to an embodiment of the invention, the first body portion is configured as an
open pipe having a first end opening and a second end opening, wherein the first end
opening is configured to receive the gas cylinder for establishing the threaded connection
at the second end opening between the gas cylinder and the actuator, wherein the second
body portion is formed as an end plug configured to be inserted into the first end opening
for connecting the first body portion to the second body portion by means of the first con-

nection member and the second connection member.

By configuring the first body portion as an open pipe, insertion of the gas cylinder into the
first end opening and establishment of threaded connection is done in a first step followed

by a second step of plugging the first end portion by means of the second body portion.

According to an embodiment of the invention, the safety device comprises a stop member
configured to protrude from the capsule body toward and at least partly over the actuator

when the gas cylinder is connected to the actuator.

By configuring the stop member to protrude from the capsule body toward and at least
partly over the actuator, full rotation turning of the capsule body is prevented in that the
stop member engages and stops when turned into contact with the life vest. The turning of
the capsule body is restricted to less than a full turn. The stop member has the advantage
of preventing full rotation turning of the capsule body and provides a further prevention of
any attempts to disconnecting the threaded connection between the gas cylinder and the
actuator in case the clearance between the capsule body and the outer surface of the gas

cylinder is somehow tampered with.

According to an embodiment of the invention, the safety device comprises one or more
rotational bearings at said clearance for facilitating turning the capsule body relative to the
gas cylinder when the gas cylinder is connected to the actuator. The rotational bearings

are for example ball bearings arranged in the clearance.

The above object is further obtained by means of a safety arrangement for an inflatable
life vest, wherein the safety arrangement comprises the safety device according to any of

the above embodiments, a gas cylinder and an actuator.
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According to an embodiment of the invention, the gas cylinder is arranged within the inter-
nal compartment of the capsule body and the actuator is in threaded connection with the

gas cylinder.

The above object is further obtained by means of a life vest assembly comprising an in-
flatable life vest and a safety arrangement according to any of the above embodiments,

which safety arrangement is connected to the life vest.

The above object is further obtained by means of use of a safety device according to any
of the above embodiments, use of a safety arrangement according to any of the above

embodiments, and use of a life vest assembly according to the above embodiment.

Brief description of drawings

In the following is described examples of preferred embodiments illustrated in the accom-

panying drawings, wherein:

Fig. 1A-B disclose a life vest assembly comprising life vest and a safety arrangement

according to a first embodiment of the invention;

Fig. 2A-C disclose the safety arrangement according to a second embodiment of the

invention; and

Fig. 3A-B disclose the safety arrangement according to a third embodiment of the

invention.

Detailed description of the invention

In fig. 1A is an embodiment of a life vest assembly 1 disclosed in an exploded view. The
life vest assembly 1 comprises an inflatable life vest 3 and a safety arrangement 5. The
safety arrangement 5 comprises a gas cylinder 10 for inflating the life vest 3 and an actua-
tor 12 for controlling the inflation of the life vest 3. The gas cylinder 10 comprises an elon-
gated rotational symmetric cylindrical outer surface S1 in respect to its longitudinal axis
L1. The gas cylinder 10 comprises an external threaded end portion 14 configured to be

connected to a corresponding internal threading 16 of the actuator 12.

The safety arrangement 5 further comprises a safety device 20 for securing a threaded
connection between the gas cylinder 10 and the actuator 12. The threaded connection
comprises engagement between the threaded end portion 14 of the gas cylinder 10 and

the corresponding threading 16 of the actuator 12.
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In fig. 1A and fig. 1B are a first embodiment of the safety device 20 disclosed. The safety
device 20 comprises a capsule body 30 forming an internal compartment 32 configured to
receive the gas cylinder 10. The internal compartment 32 has a form conforming to the

outer surface S1 of the gas cylinder 10.

The internal compartment 32 is formed to accommodate the gas cylinder 10 when the gas
cylinder 10 is connected to the actuator 12, thereby preventing a user from grasping the
outer surface S1 of the gas cylinder 10. The internal compartment 32 is further formed
with a clearance 34 that enables the capsule body 30 to be turnable relative to the longi-
tudinal axis L1 of gas cylinder 10 when the gas cylinder 10 is connected to the actuator
12. Accordingly, the safety device 20 prevents the user from disconnecting the threaded
connection between the gas cylinder 10 and the actuator 12 by means of that the user is
prevented from grasping the outer surface S1 of the gas cylinder 10 and by means of that
the clearance enables the capsule body 30 turnable relative to the longitudinal axis L1 of

gas cylinder 10.

The capsule body 30 comprises a first body portion 30a comprising at least one first con-
nection member 35a and a second body portion 30b comprising at least one second con-
nection member 35b configured to form a connection with the at least one first connection
member 35a. The first body portion 30a and the second body portion 30b are configured
to jointly form the internal compartment 32 by arranging the first body portion 30a to the
second body portion 30b around the outer surface S1 of the gas cylinder 10 and connect-
ing the first body portion 30a to the second body portion 30b by means of the first connec-
tion member 35a and the second connection member 35b. The connected first body por-

tion 30a and the second body portion 30b are shown in fig. 1B.

In the embodiment in fig. 1A, the first body portion 30a and the second body portion 30b
comprises respective halves shells that are configured to be connected along the longitu-
dinal axis L1 of the gas cylinder 10. The embodiment in fig. 1A-B has the advantage of
enabling the internal compartment 32 to be quickly and easily established when the gas

cylinder 10 is connected to the actuator 12.

In the disclosed embodiment of the invention, the safety device 20 comprises one or more
rotational bearings 38 at the clearance for facilitating turning the capsule body 30 relative
to the gas cylinder 10 when the gas cylinder 10 is connected to the actuator 12. The one

or more rotational bearings 38 are for example ball bearings.

A second embodiment of the safety arrangement 5 disclosed in figure 2A-C. The first
body
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portion 30a is configured as an open pipe having a first end opening 40a and a second
end opening 40b. The gas cylinder 10 is configured to be inserted into the first end open-
ing 40a and brought to the second end opening 40b for establishing the threaded connec-

tion at the second end opening 40b between gas cylinder 10 and the actuator 12.

The second body portion 30b is formed as an end plug configured to be inserted into the
first end opening 40a for connecting the second body portion 30b to the first body portion
30a by means of the first connection member 35a and the second connection member
35b. In the disclosed embodiment, the first connection member 35a comprises recesses
within a hollow space of the first body portion 30a and the second connection member
35b comprises protrusion on the second body portion 30b configured to engage with the

recesses, see fig. 2A-2C.

In the disclosed embodiment in fig. 2A-C, the first body portion 30a further comprises
channels 50 extending along the hollow space and the second body portion 30b compris-
es corresponding arms 52 configured to be guided by the channels 50 when the second
body portion 30b is inserted in the first body portion 30a. In the disclosed embodiment, the
arms are provided with rotatable balls 55 for facilitating turning the capsule body 30 rela-
tive to the gas cylinder 10 when the gas cylinder 10 is connected to the actuator 12. The
configuration of the first body portion 30a and the second body portion 30b with channels
50 and arms 52 facilitate the connection of the second body portion 30b with the first body

portion 30a.

In the disclosed embodiment, the first body portion 30a is provided with rotational bear-
ings 38 in form of rotatable balls at the second end opening 40b. The rotational bearings
38 facilitate the capsule body 30 being turnable relative to the longitudinal axis L1 of the

gas cylinder 10.

A third embodiment of the safety arrangement 5 disclosed in figure 3A-B. The third em-
bodiment differs from the embodiments shown in figure 1 and 2A-C in that the safety de-
vice 20 comprises a stop member 60 in form of an arm protruding from the capsule body
30 toward and at least partly extending over the actuator 12 when the gas cylinder 10 is

connected to the actuator 12.

The stop member 60 has the function of restricting the possible turning of the capsule
body 30 relative to the longitudinal axis L1 of gas cylinder 10 when the gas cylinder 10 is
connected to the actuator 12. The turning of the capsule body 30 is restricted to less than

a full turn in that the stop member 60 is configured to engage with and be stopped by the
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life vest 3. Accordingly, the stop member 60 has the advantage of preventing full rotation
turning of the capsule body 30 and thereby further prevents unauthorized removal of the

gas cylinder 10 from the inflatable life vest 3.

It should be noted that the above-mentioned embodiments illustrate rather than limit the
invention, and that those skilled in the art will be able to design many alternative embodi-
ments without departing from the scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be construed as limiting the claim. Use
of the verb "comprise" and its conjugations does not exclude the presence of elements or
steps other than those stated in a claim. The article "a" or "an" preceding an element does
not exclude the presence of a plurality of such elements. The mere fact that certain
measures are recited in mutually different dependent claims does not indicate that a com-

bination of these measures cannot be used to advantage.
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Claims

A safety device (20) for securing a threaded connection between a gas cylinder
(10) and an actuator (12) of an inflatable life vest (3), where the gas cylinder (10)
comprises an elongated cylindrical outer surface (S1) in respect to its longitudinal
axis (L1) and a threaded end portion (14) configured to be connected to a corre-
sponding threading (16) of said actuator (12),

characterised in that

the safety device (20) comprises a capsule body (30) forming an internal com-
partment (32) configured to receive the gas cylinder (10), wherein the internal
compartment (32) has a form conforming to the outer surface (S1) of the gas cyl-
inder (10) with a clearance between the capsule body (30) and the outer surface
(S1) of the gas cylinder (10) that enables the capsule body (30) turnable relative
to the longitudinal axis (L1) of gas cylinder (10) when the gas cylinder (10) is

connected to the actuator (12).

The safety device (20) according to claim 1, wherein the capsule body (30) com-
prises a first body portion (30a) comprising at least one first connection member
(35a) and a second body portion (30b) comprising at least one second connec-
tion member (35b) configured to form a connection with the at least one first con-
nection member (35a), wherein the first body portion (30a) and the second body
portion (30b) are configured to jointly form the compartment by arranging the first
body portion (30a) to the second body portion (30b) around the outer surface
(S1) of the gas cylinder (10) and connecting the first body portion (30a) to the
second body portion (30b) by means of the first connection member (35a) and

the second connection member (35b).

The safety device (20) according to claim 2, wherein the first body portion (30a)
and the second body portion (30b) are configured as halves shells, wherein the
first body portion (30a) and the second body portion (30b) are configured be ar-
ranged and connected around the outer surface (S1) of the gas cylinder (10)

when the gas cylinder (10) is connected to the actuator (12).

The safety device (20) according to according to claim 2, wherein the first body
portion (30a) is configured as an open pipe having a first end opening (40a) and
a second end opening (40b), wherein the first end opening (40a) is configured to

receive the gas cylinder (10) for establishing the threaded connection at the sec-
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ond end opening (40b) between gas cylinder (10) and the actuator (12), where in
the second body portion (30b) is formed as an end plug configured to be inserted
into the first end opening (40a) for connecting the first body portion (30a) to the
second body portion (30b) by means of the first connection member (35a) and

the second connection member (35b).

The safety device (20) according to any of the previous claims, wherein the safe-
ty device (20) comprises a stop member (60) configured to protrude from the
capsule body (30) toward and at least partly over the actuator (12) when the gas

cylinder (10) is connected to the actuator (12).

The safety device (20) according to any of the previous claims, wherein the safe-
ty device (20) comprises one or more rotational bearings (38) at said clearance
for facilitating turning the capsule body (30) relative to the gas cylinder (10) when

the gas cylinder (10) is connected to the actuator (12).

A safety arrangement (5) for an inflatable life vest, wherein the safety arrange-
ment (5) comprises the safety device (20) according to any of claim 1-6, a gas

cylinder (10) and an actuator (12).

The safety arrangement (5) according to claim 7, wherein the gas cylinder (10) is
arranged within the internal compartment (32) of the capsule body (30) and the

actuator (12) is in threaded connection with the gas cylinder (10).

A life vest assembly (1) comprising an inflatable life vest (3) and a safety ar-

rangement (5) according to any of claim 7 and 8 connected to the life vest (3).
Use of a safety device (20) according to any of claim 1-6.
Use of a safety arrangement (5) according to any of claim 7-8.

Use of a life vest assembly (1) according to claim 9.
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