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(57) Abréegée/Abstract:

A harness for a breathing apparatus. The harness comprises an interface member (6) having an elongated shape, said interface
member being configured for recelving a container of breathable gas of the breathing apparatus. A hip belt (2) Is connected to the
Interface member at a first region (50) of the interface member. A first shoulder belt (16) and a second shoulder belt (18) are
connected to the interface member at the first region and at a second region (52) of the interface member. The hip belt and/or the
first and second shoulder belts comprise at least one first moulded heat resistant plastic material. A method for manufacturing the
harenss Is also disclosed.
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(57) Abstract: A harness for a breathing apparatus. The harness comprises

an interface member (6) having an elongated shape, said interface member

being configured for receiving a container of breathable gas of the breathing
apparatus. A hip belt (2) 1s connected to the interface member at a first re-
18 gion (50) of the mnterface member. A first shoulder belt (16) and a second
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shoulder belt (18) are connected to the mterface member at the first region
and at a second region (52) of the interface member. The hip belt and/or the
first and second shoulder belts comprise at least one first moulded heat res-
istant plastic material. A method for manufacturing the harenss is also dis-
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HARNESS AND METHOD FOR MANUFACTURING THEREOF

TECHNICAL FIELD

The invention relates to a new type of harness for rescue and emergency
applications in particular to a harness comprising a container with breathable

gas for fire fighters.

BACKGROUND

Harnesses for rescue and emergency applications, for example firefighting,
are subject to tough conditions and temperatures. The harnesses not only
have to carry comparably heavy containers comprising breathable gas of a
breathing apparatus they also need to withstand heat, dirt, smoke and soot

particles.

Conventional harnesses comprise two shoulder belts and a hip belt, each of
the shoulder belts and hip belt attached to a structural support, which is
configured to rest on a carrier’s back when the harness is in use. The
structural support is used to removably fix and hold a container of breathable
gas. The structural support is typically made of a rigid heat resistant plastic.
The harness is carried similar to a conventional backpack whereby shoulder

belts and hips belts can be adjusted to the size of the carrier.

It is known to provide shoulder belts and hip belts made of a woven fabric for
example Kevlar or Nomex. Such belts are at least more or less flame
retardant. Such belts must be sealed at the end to prevent them from fraying.
Since it 1s not possible to use heat to seal the ends, they are usually folded
over several times and then stitched. When a harness has been in use and
thus when it has been exposed to extinguishing water, heat, soot particles,
smoke and other dirt, it needs to be thoroughly cleaned. However, the woven
fabric of the belts makes it very difficult to get all particles, in particular
smoke and soot particles out of the belts. When these particles dry in the
pores of the woven belts they are later on released as dust. Such released dust
may create health problems in particular when a person, for example a

firefighter, is exposed to a harness on a daily basis.
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Another disadvantage of woven belts is that they cannot take and stay in a
predetermined shape so that is easier for the carrier to get into the harness.
In an emergency situation it can be benetficial when the harness is shaped so
that is easy for a person to engage in the harness or in other words so that it is

easy for a carrier to put her/his arms and shoulders into the harness.

US 2011/0048421 A1 discloses a previously known carrying system for
breathing apparatus. This carrying system comprises a backplate onto which
an air cylinder may be mounted, a pair of shoulder straps which are attached
at heir upper ends to the back plate and a waist strap attached to a lower

region of the backplate.
SUMMARY

It is an object of the present invention to provide an enhanced harness for a

breathing apparatus.

Another object is to provide such a harness which is ergonomic and easy to

use.
Yet another object is to provide such a harness which is easy to keep clean.
Still an object is to provide a harness which is robust and reliable in use.

A further object is be to provide a harness that is economic to maintain and

comparably cheap to manufacture.
Another object is to provide a method of manufacturing such a harness.

Still another object is to provide such a method by which the enhanced
harness may be manufactured in a comparatively simple and cost etfective

IManIlicr.

These objects are achieved by means of a harness a defined by the appended

claims 1 and 23



10

15

20

25

30

CA 02974061 2017-07-17

WO 2016/120265 PCT/EP2016/051558

The harness is intended for attaching a breathing apparatus. The harness
comprises an interface member having an elongated shape, said interface
member being configured for receiving a container of breathable gas of the
breathing apparatus. A hip belt is connected to the interface member at a
first region of the interface member. A first shoulder belt and a second
shoulder belt are connected to the interface member at the first region and at
a second region (of the interface member. The hip belt and/or the first and
second shoulder belts comprise at least one first moulded heat resistant

plastic material .

The first and second shoulder belts are configured to extend over a carrier’s
upper torso when the harness is worn by the user or carrier. Typically the
first and second shoulder belts extend over the carriers chest and are

connected to the interface member close the carrier’s hip.

A harness of the above described type is easy to clean since it is
predominantly made of a moulded plastic which has a smooth surface and
which is non-porous. Dust, smoke and soot particles can therefore not enter
into pores or the like of the harness and these particles can be washed away

comparably easy after the harness has been in use.

The moulded heat resistant plastic material preferably forms a predominant
part of the weight carrying hip belt and/or shoulder belts. Utilizing a
moulded heat resistant plastic material allows for that the material properties
of the hip and shoulder belts may be chosen and fine tuned very precisely by
selecting suitable plastic compositions and regulating the moulding

parameters.

In a preferred embodiment both the hip belt and the first and second

shoulder belts comprise the first moulded heat resistant material.

There are many different types of plastic and the first type of heat-resistant
plastic may preferably be chosen so that it can be injection moulded and so
that is has a smooth and non-porous surface after the injection moulding.

This further eases the cleaning of the harness, as mentioned above.
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The first moulded heat resistant material may be semirigid. By this is meant
that the material is rigid enough to maintain the shape given when moulded
but that it may be deformed by applying a moderate force. By this means the
hip and shoulder belts may be given a preterable nominal form during
manufacturing and to maintain this nominal form. E.g. the hip and shoulder
belts may be given a nominal form which generally corresponds to the hip
and shoulders of a person such that it is easy for the user to quickly apply the
belts over the hip and shoulders. Since the material is solely semirigid, the
hip and shoulder belts are capable of adapting their form exactly to the shape
of different users. The capability of maintaining a nominal form also reduces
the risk that the hip and shoulder belts tangle when not in use, thereby

reducing the time needed for putting on the harness.

The first moulded heat resistant material may be elastic or resilient. This
enhances the capability of the hip and shoulder belts to adapt the form to
different users. Additionally, the elastic or resilient properties allows for that
the hip and shoulder belts may be folded or pressed towards the interface
member when not in use and for that they automatically regains the nominal
form when released. If the harness, e.g. for space saving reasons is stored
with folded hip and shoulder belts, the belts will immediately and
automatically regain the nominal form when the harness is being prepared

for use. This also reduces the time needed for putting on the harness.

The hip belt and the first and second shoulder belts may exhibit an
ergonomic shape, so that the hip belt and the first and second shoulder belts

fit a torso of a wearer of the harness.

The hip belt and the first and second shoulder belts may thus have a
predetermined ergonomic shape basically ready to receive the carrier. The
hip belt may be shaped so that it forms an open ellipse so that the carrier can
easily fit his hip into the hip belt when she/he puts on the harness. The first
and second shoulder belts may have an ergonomic or anatomic shape. They
may extend away from the interface member so that the carrier can easily fit

his arms into the first and second shoulder belts when the harness is put on.



10

15

20

25

30

WO 2016/120265

CA 02974061 2017-07-17

PCT/EP2016/051558

The comfort of the harness and handling of the harness may thus be
improved by providing a predetermined ergonomic shape of the shoulder
belts and the hip belt.

Since the hip belt and the first and second shoulder belts are at least partially
flexible, the ergonomic shape does not prevent the packing or storing of the
harness in a storage saving way since the hip belt and the first and second
shoulder belts may just be pressed or pushed towards the interface member
for storage. Once the harness is then taken out of storage the hip belt and the
first and second shoulder belts will then again move back into the

predetermined ergonomic shape due to their elasticity.

The hip belt and/or the at least one shoulder belt may further comprises a
rubber material. Natural and synthetic rubber may be given comparatively
high degree of softness and a suitable friction. Thereby rubber material may
be used when forming the hip and shoulder belts for enhancing the comfort
in use and for increasing the friction between the hip and shoulder belts and
the clothes of the user, such that the harness is securely held in place when

WOTTI.

At least a portion of an edge of the hip belt and/or at least one shoulder belt
may comprise the rubber material. This greatly enhances the comfort, since it
reduces the risk that sharp edges formed of a comparatively hard first

moulded heat resistant material to chafe or cut into the body of the wearer.

At least a portion of an edge of the hip belt and/or at least one shoulder belt
may be formed of the rubber material. By this means the edges may be

entirely formed of rubber, thereby giving the edges any desirable softness.

The hip belt and/or the shoulder belts may be formed with a hinge portion,
which may comprise the rubber material. The hinge portion may be arranged
in proximity to the connection of the hip belt and/or the shoulder belts
respectively to the interface member. Such a hinge portion is thus arranged at
portions of the hip and shoulder belts which are subject to frequent and

comparatively great bending movements when the harness is put on and
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taken off the wearer. By utilising a rubber material at these hinge portions,
the capability to sustain repeated bending. Additionally the rubber may

enhance the comfort at these portions.

In one embodiment the first moulded heat resistant material of the hip
and/or shoulder belts may be substantially embedded in rubber material
such that the edges, an outer side and an inner side of the hip belt and/or at
least one shoulder belt are coated with the rubber material. By this means the
comfort at use is further enhanced and the hip and shoulder belts are given
are given enhanced tactile properties and high quality feeling. Additionally,

manufacturing may be simplified by this means

The rubber material may be applied to the hip and shoulder belts in different

ways.

The rubber material may e.g. coated onto the first heat resistant plastic

material.

The rubber material may be vulcanized onto the first heat resistant plastic

material.

Alternatively, the rubber material may be co-moulded with the first heat

resistant material.

In a further embodiment at least one of the first shoulder belt or the second
shoulder belt may comprise an eyelet, which is integrally formed with said

first or second shoulder belt during the moulding manufacturing process.

The eyelet may serve for various purposes such as for example for connecting

tools, such as torches, evacuation ropes, knives, etc.

The hip belt and/or the first and second shoulder belts may comprise a
further moulded heat resistant plastic material, the properties of which differ
from the first moulded heat resistant material. By this means ditferent
portions of the belts may be given different properties, such as different

stiffness, softness, friction, strength and the like
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The further moulded heat resistant plastic material may e.g. have a lower

bending resistance than the first moulded heat resistant plastic material.

For example, a hinge portion of the hip belt and/or the shoulder belts may
comprise the further moulded heat resistant plastic material. The hinge
portion may be arranged in proximity to the connection of the hip belt and/or
the shoulder belts respectively to the interface member. By this means the
adaptation of the hip and shoulder belts to the shape of the user when putting
on the harness is enhanced. Additionally, this may reduce the risk of material

failure by fatigue at the hinge portions.

The further moulded heat resistant plastic material may be co-moulded with
the first moulded heat resistant plastic material. This may facilitate the

manufacturing of the harness.
The further moulded heat resistant plastic material may be a rubber material.

The harness may comprise a first shoulder belt adjusting mechanism and a
second shoulder belt adjusting mechanism, the first and second shoulder belt
adjusting mechanism being provided for adjusting the length of the first and

second shoulder belts, respectively.

The first and second shoulder belt adjusting mechanisms may be used to

adjust the length of the first and second shoulder belts of the harness.

The harness may also comprise a hip belt adjusting mechanism, the hip belt

adjusting mechanism being configured to adjust the length of the hip belt.

The harness may thus be adaptable to various sizes of different

persons/carriers.

The adjusting mechanisms may be designed in a known way or each
adjusting mechanism may comprise a toothed belt and a ratchet whereby the

toothed belt may be inserted into the ratchet.
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The toothed belt and the ratchet of each adjusting mechanism may be made
of hard smooth non-porous material, for example plastic, so that they are
easy to clean. Such ratchet/toothed belt mechanism are for example used in

Snowboard bindings.

The first and second shoulder belt adjusting mechanism may be connected to
the first and second shoulder belt, respectively, and the interface member in

the first region of the interface member.

The harness may further comprise a shoulder belt connecting piece
connected to the interface member in the first region, whereby the first and

second shoulder belts are connected to the shoulder belt connecting piece.

The first and second shoulder belts preferably form an integral single
shoulder pad. By this means both shoulder belts may be formed in a single
moulding operation. This also reduces the number of constituent

components needed for assembling the harness.

The first and second shoulder belts may then be connected at their upper
ends. This joint upper portion of the shoulder pad may the be used for

attaching the shoulder pad to the interface member.

The invention also relates to a method of producing a harness as described

above. The method comprising the steps of:

- providing an interface member having an elongated shape, said interface
member being configured for receiving a container of breathable gas of the

breathing apparatus;

- forming a hip belt, by moulding at least one first heat resistant plastic

material

- forming a first shoulder belt and a second shoulder belt by moulding at least

one first heat resistant plastic material
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- connecting the hip belt to the interface member at a first region of the

intertace member, and

- connecting the first and second shoulder belts to the interface member at

the first region and at a second region of the interface member.

By this means a harness with desired and advantageous properties may
readily be manufactured in a simple and cost etfective manner. The moulding
operations also allows for that the material properties of the hip and shoulder
belts may be chosen and tuned very precisely by selecting suitable plastic

compositions and regulating the moulding parameters.

The step of forming the hip belt and/or the step of forming the first and
second shoulder belts may comprises co-moulding at least two heat resistant

plastic materials.

The step of forming the hip belt and/or the step of forming the first and
second shoulder belts may comprise injection moulding, extrusion moulding

compression moulding or lamination moulding.

This may provide for an at least more or less cheap manufacturing of the

harness.

Generally, all terms used in the claims are to be interpreted according to their
ordinary meaning in the technical field, unless explicitly defined otherwise
herein. All references to "a/an/the element, apparatus, component, means,
step, etc.” are to be interpreted openly as referring to at least one instance of
the element, apparatus, component, means, step, etc., unless explicitly stated
otherwise. The steps of any method disclosed herein do not have to be

performed in the exact order disclosed, unless explicitly stated.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now described, by way of example, with reference to the

accompanying drawings, in which:
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Fig 1 schematically illustrates a perspective view of a harness according to the

Invention;

Fig 2 schematically illustrates a side view of the harness shown in figure 1 but

from another side;

Fig 3 schematically illustrates a perspective view of an upper part of the

harness;

Fig 4 schematically illustrates a view of the upper part back side of the

harness; and

Fig 5 schematically illustrates an enlarged view of a lower part of the harness
illustrating the hip belt and how the hip belt is connected to the interface

member.

DETAILED DESCRIPTION

The invention will now be described more fully hereinafter with reference to
the accompanying drawings, in which certain embodiments of the invention
are shown. This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth
herein; rather, these embodiments are provided by way of example so that
this disclosure will be thorough and complete, and will fully convey the scope
of the invention to those skilled in the art. Like numbers refer to like

elements throughout the description.

Referring now to figures 1 and 2 an embodiment of a harness 1 is described.
The harness 1 comprises a hip belt 2, an elongated interface member 6 and a
shoulder pad 4 having a first shoulder belt 16 and a second shoulder belt 18.
The elongated interface member 6 is shaped longitudinal in the direction of a

carrier’s back when the harness is worn by a person.

The first shoulder belt 16 and the second shoulder belt 18 have an ergonomic
shape so that they are comfortable to wear also under difficult circumstances

when under pressure and when exposed to a tough environment.
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The interface member 6 is configured to receive and hold a container (not
shown) comprising breathable gas, said container being part of a breathing
apparatus (not shown) as it is used for example by firefighters and divers.
The interface member 6 may be made of a heat-resistant rigid plastic or

another rigid and heat-resistant material.

The shoulder pad 4 comprises the first shoulder belt 16 and the second
shoulder belt 18. The first and second shoulder belts 16, 18 are connected to
each other at upper ends 58 and they are configured to extend over the
shoulders of a carrier down the chest of the carrier, when the harness is worn
by a carrier. The length of the first and second shoulder belts 16, 18 may vary,
in all cases they extend however well beyond and over the carrier’s chest. The
shoulder pad 4 is connected to the interface member 6 where the first and the
second shoulder belts 14, 16 merge, thus at their respective upper ends 58.
The shoulder pad 4 may be connected to the interface member 6 in a second
region 52 thereof via a screw/stem connection or via a clamp mechanism as
will be described later on referring to figure 4. The second region 52 is
located close the shoulders/neck of the carrier when the harness 1 is worn by

a person/the carrier.

Figure 1 further illustrates the hip belt 2 which is connected to the interface
member 6 in a first region 50. The first region 50 is located close the carriers
hip when the harness 1 is worn by the carrier. The hip belt 2 is connected to
the interface member 6 via a screw/stem connection as it is also 1llustrated in

figure 5.

The hip belt 2, the first and second shoulder belts 16, 18 and thus the
shoulder pad 4 comprise a first type of heat-resistant plastic. Preferably the
hip belt 2 and the first and second shoulder belts 16, 18 are made of the first
type of heat-resistant plastic for example by a moulding manufacturing
process such as injection moulding or the like. Such a moulding
manufacturing process results in that the hip belt 2, the shoulder pad 4 and
thus the first and second shoulder belts 16, 18 are smooth and non-porous

while still being elastic and heat-resistant.
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There are various ways to achieve a plastic with the desired characteristics,

which will be not specifically described herein.

The first shoulder belt 16 and the second shoulder belt 18 may further
comprise rubber-extended edges 32, 38 or edges 32, 38 coated with rubber to
increase the comfort for the carrier. In the same way may the hip belt 2
comprise rubber-extended edges 54 or edges 54 coated with rubber to
increase the comfort for the carrier. The rubber is comparably soft and avoids
that the hip belt 2 and in particular the first and second shoulder belts 16, 18
cut into the soft tissue of the carrier when the harness 1 is worn. The rubber
may be integrally formed on the hip belt 2 and the first and second shoulder
belts 16, 18, respectively, during the moulding manufacturing process or it
may be vulcanized onto the first type of heat resistant plastic after the

moulding manufacturing.

The first and second shoulder belts 16, 18 are connected to a shoulder belt
connecting piece 44 by means of a first shoulder belt adjusting mechanism 8
and a second shoulder belt adjusting mechanism 10, respectively, . The
shoulder belt connecting piece 44 is arranged in between the interface
member 6 and the hip belt 2, as shown in figure 1. The shoulder belt
connecting piece 44 is made of rigid and stiff material such as rigid heat-
resistant plastic, similar or the same as used for the interface member 6. As
shown in figure 1, the shoulder belt connecting piece 44 extends on both
lateral side of the interface member 6 beyond the latter whereby the first and
second shoulder belts 16, 18 are connected to these extensions. The first
shoulder belt adjusting mechanism 8 and the second shoulder belt adjusting
mechanism 10 interconnect the second ends of the first and second shoulder

belts 16, 18, respectively, to the shoulder belt connecting piece 44.

It is hereby noted that although the shoulder belt connecting piece 44 is
shown it is also possible to connect the first and second shoulder belts 16, 18
via the hip belt 2 to the interface member 6 or to connect them directly to the
interface member 6. Such an embodiment would render the shoulder belt

connecting piece 44 redundant.



10

15

20

25

30

CA 02974061 2017-07-17

WO 2016/120265 PCT/EP2016/051558

13

In the illustrated embodiment of the harness 1, the first and second shoulder
belt adjusting mechanisms 8, 10 may each comprise a retaining element 22,
26, for example in the form of a retaining knuckle and an extension element
20, 24, for example in the form of a flexible band such as a woven fabric or
the like. The retaining elements 22, 26 may be attached to lower ends 60 of
the first and second shoulder belt 16, 18, respectively and the extension
elements 22, 26 may be attached to the shoulder belt connecting piece 44.
The extension elements 22, 26 may then each be threaded into their
respective retaining element 20, 24 so that the carrier can adjust the length of
the first and/or second shoulder belt 16, 18.

Similarly as the first and second shoulder belt adjusting mechanism 8, 10 is
there provided a hip belt adjusting mechanism 12 comprising on each free
end of the hip belt 2 a retaining element 30, 30’, for example in the form of a
retaining knuckle, attached in a region of a free end of the hip belt 2 and two
extension elements 28, 28’, for example in the form of a flexible band such as
a woven fabric or the like, which are threaded into the retaining elements 30,
30°. One of the two extension elements 28’ is connected to or threaded into a
female piece 64’ of a snap mechanism 62 and the other of extension element
28 is connected to or threaded into a male piece 64 of the snap mechanism
62. In order to adjust the length of the hip belt 2 the carrier may then simply
pull on the free ends of the extension elements 28, 28 when the snap

mechanism 62 1s closed.

In view of the above it is clear that other embodiments of a hip belt adjusting
mechanism 12 may be envisaged. There may for example be only one
retaining element (not shown) fixed to either the female or male piece 64’°, 64
of the snap mechanism 12 whereby the free respective other ends of the
extension elements are fixedly attached to the male piece 64 and the free
ends of the hip belt 2.

Figures 1 and 2 further illustrate a handle 70 which may be used to carry the

harness when it is not worn by a person. Additionally the first region 50 of
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the interface member 6 may comprise an extension 74 (best illustrated in

figure 2) to protect at least a part of the breathing apparatus.

In another embodiment, which is not shown in the drawings, it may be
envisaged to embody the extension elements 20, 24 of the first and second
shoulder belt mechanisms 8, 10 with a toothed belt or strap and the retaining
elements 22, 26 of the first and second shoulder belt mechanisms 8, 10 with a
ratchet so that the toothed belt can be threaded into the ratchet. The ratchet
may then be easily used to adjust the length of the first and/or second
shoulder belt 16, 18, respectively.

The retaining elements 30, 30’ and the extension elements 28 and the snap
mechanism 62 of the hip belt adjusting mechanism 12 my be embodied in a
similar manner. One of the extension elements 28, 28” may be replaced with
a plastic strap (not shown) attached at one end to one of the free ends of the
hip belt 2, whereby at the free end of the plastic strap a ratchet may be
connected or attached. The other of the extension elements 28, 28° may then
be embodied in the form of a toothed belt or strap, which at one end is
attached to the other free end of the hip belt 2 and which other free end of the
toothed belt may be threaded into or engaged with the ratchet.

Figure 3 illustrates the first and second shoulder belts 16, 18 and how they
are connected at one of their ends. Alternatively the first shoulder belt 16 and
the second shoulder belt 18 may be separated from each other and not be
connected. The first shoulder belt 16 and the second shoulder belt 18 may
thus be produced separately.

As illustrated in figure 3, the first shoulder belt 16 and the second shoulder
belt 18 may comprise eyelets 34, 40 for receiving various tools or connectors.
The eyelets 34, 40 may be configured to receive hooks for holding a pipe
supplying breathable gas to the carrier as illustrated with eyelet 34.
Alternatively the eyelets may comprise hooks or rings to receive torches or

other useful equipment.
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Close to the second region 52 of the interface member 6, the first shoulder
belt 16 and the second shoulder belt 18 comprise each a shoulder belt section
which forms a hinge portion46, 48 that is configured to be more flexible than
the other parts of the first shoulder belt 16 and the second shoulder belt 18.
These hinge portions 46, 48 may comprise a second type of heat-resistant
plastic that is softer than the first type of heat-resistant plastic. The second
type of heat resistant plastic may for example be rubber. The hinge portions
46, 48 may be in the range of 2 to 20 ¢cm long, preferably 5 to 15cm as
measured in a longitudinal direction of the first and second shoulder belts 16,

18, respectively.

The hinge portions 46, 48 may be formed of the first moulded heat resistant

plastic material being coated with or embedded in a rubber material

The hinge portions 46, 48 may extend over part of the width of the respective
first or second shoulder belt 16, 18 or they may extend over the entire width

of the corresponding shoulder belt 16, 18.

In order to provide these hinge portions 46, 48 it may for example be possible
to provide a structure comprising the first type of heat-resistant plastic and
the second type of heat-resistant plastic. The first type of heat-resistant
plastic and the second type of heat resistant plastic of the sections may be
integrally connected to the first type of heat-resistant plastic of the rest of the
first and second shoulder belt 16, 18, respectively. The first type of heat-
resistant plastic and the second type of heat-resistant plastic may be chosen

so that they can be easily injection moulder in one step.

Also at such an arrangement it is possible that the second material forming
the hinge portions 46, 48 and/or the first material forming the rest of the

shoulder belts is/are coated with or embedded in a rubber material.

Figure 4 illustrates how the shoulder pad 4 and the first and second shoulder
belts 16, 18, respectively, are connected to the interface member 6 in the
second region 52. First and second shoulder belts 16, 18 may each comprise

projections 66, 66’ at or close to their ends that are configured to be
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connected to the second region 52 of the interface member 6. The projections
66, 66’ may comprise cut outs or the like in which a blocking piece 68, 68’
may engage and secure the shoulder pad 4 and first and second shoulder
belts 16, 18, respectively to the interface member 6 in a clamping
engagement. Although this specific clamping connection is shown in the
figures, it is also possible to connect the shoulder pad 4 and the first and
second shoulder belts 16, 18, respectively by a screw/stem engagement
having washers or not. Such a screwed connection may preferably comprise

more than one screw and more than one stem.

Similar to the first and second shoulder belts 16, 18 may also the hip belt 2
comprise hip belt sections, which form hinge portions 56, 56° similar to the
above described shoulder belt section 46, 48 and as illustrated in figure 5.
These hip belt hinge portions 56, 56’ may be located preferably close to the
first region 50 of the interface member 6 on either side of the interface
member 6. Again as previously described these hip belt hinge portions 56, 56’
may partially comprise the second type of heat-resistant plastic and partially
the first type of heat-resistant plastic or they may alternatively only comprise
the second type of heat-resistant plastic. Also these hinge portions may be

coated with or embedded in a rubber material.

The hip belt hinge portions 56, 56° enhance the comfort and handling of the

harness 1.

Figure 5 additionally illustrates the screw/stem connection 72, which is used

to connect the hip belt 2 to the interface member 6.

The hip belt hinge portions 56, 56’ may extend over the entire width of the

hip belt 2. Alternatively the hip belt hinge portions 56, 56" may extend only
over part of the hip belt 2. The length of each of the hip belt hinge portions
56, 56" as measured in a longitudinal direction of the hip belt 2 may be in a

range of 3 to 15¢m preferably 5 to 12cm.

The harness may readily be produced by utilizing the following process steps:
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- Providing an interface member (6) having an elongated shape, said
interface member being configured for receiving a container of breathable gas

of the breathing apparatus.

- Forming a hip belt (2), by moulding at least one first heat resistant plastic

material.

- Forming a first shoulder belt (16) and a second shoulder belt (18) by

moulding at least one first heat resistant plastic material.

- Connecting the hip belt (2) to the interface member at a first region (50) of

the interface member.

- Connecting the first (16) and second (18) shoulder belts to the interface
member at the first region and at a second region (52) of the interface

member.

The step of forming the hip belt and/or the step of forming the first and
second shoulder belts may comprise co-moulding at least two heat resistant

plastic materials.

The step of forming the hip belt and/or the step of forming the first and
second shoulder belts may comprise injection moulding, extrusion moulding

compression moulding or lamination moulding.

The invention has mainly been described above with reference to a few
embodiments. However, as is readily appreciated by a person skilled in the
art, other embodiments than the ones disclosed above are equally possible

within the scope of the invention, as defined by the appended patent claims.

PCT/EP2016/051558
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CLAIMS
1. A harness for a breathing apparatus, the harness comprising:

- an interface member (6) having an elongated shape, said interface member
being configured for receiving a container of breathable gas of the breathing

apparatus;

- a hip belt (2) connected to the interface member at a first region (50) of the

intertace member, and

- a first shoulder belt (16) and a second shoulder belt (18), the first and
second shoulder belts being connected to the interface member at the first

region and at a second region (52) of the interface member;

wherein the hip belt and/or the first and second shoulder belts comprise at

least one first moulded heat resistant plastic material .

2. The harness according to claim 1, wherein the first moulded heat resistant

plastic material is a non-porous material.

3. The harness according to claim 1 or 2, wherein the first moulded heat

resistant material is semirigid.

4. The harness according to any of claims 1-3, wherein the first moulded heat

resistant material 1s elastic.

5. The harness according to any of claims 1-4, wherein the hip belt(2) and the
first (16) and second (18) shoulder belts exhibits an ergonomic shape, so that
the hip belt and the first and second shoulder belts fit a torso of a wearer of

the harness.

6. The harness according to any of claims 1-5, wherein the hip belt (2) and/or

the at least one shoulder belt (16, 18) further comprises a rubber material.
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7. The harness according to claim 6, wherein at least a portion of an edge (32,
38) of the hip belt (2) and/or at least one shoulder belt (16, 18) comprises the

rubber material.

8. The harness according to claim 7, wherein at least a portion of an edge (32,
38) of the hip belt (2) and/or at least one shoulder belt (16, 18) is formed of

the rubber material.

9. The harness according to any of claims 6-8, wherein a hinge portion (46,
46’°, 46, 48) of the hip belt (2) and/or the shoulder belts (16, 18) comprises
the rubber material, which hinge portion is arranged in proximity to the
connection of the hip belt and/or the shoulder belts respectively to the

interface member (6).

10. The harness according to any of claims 6-10, wherein the edges, an outer
side and an inner side of the hip belt (2) and/or at least one shoulder belt (16,

18) are coated with the rubber material.

11. The harness according to any of claims 6-10, wherein the rubber material

is coated onto the first heat resistant plastic material.

12. The harness according to claim 6-11, wherein the rubber material is

vulcanized onto the first heat resistant plastic material.

13. The harness according to any of claims 6-11, wherein the rubber material

i1s co-moulded with the first heat resistant material.

14. The harness according to any of the previous claims 1 to 5, wherein at
least one of the first shoulder belt (16) or the second shoulder belt (18)
comprises an eyelet (40), which is integrally moulded with said first or

second shoulder belt.

15. The harness according to any of claims 1-14, wherein the hip belt (2)
and/or the first (16) and second (18) shoulder belts comprises a further
moulded heat resistant plastic material, the properties of which differ from

the first moulded heat resistant material.
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16. The harness according to claim 15, wherein the further moulded heat
resistant plastic material has a lower bending resistance than the first

moulded heat resistant plastic material.

17. The harness according to claim 15 or 16, wherein a hinge portion (46, 46’,
46, 48) of the hip belt (2) and/or the shoulder belts (16, 18) comprises the
further moulded heat resistant plastic material, which hinge portion is
arranged in proximity to the connection of the hip belt and/or the shoulder

belts respectively to the interface member (6).

18. The harness according to any of claims 15-17, wherein the further
moulded heat resistant plastic material is co-moulded with the first moulded

heat resistant plastic material.

19. The harness according to any of claims 15-18, wherein the further

moulded heat resistant plastic material is a rubber material.

20. The harness according to any of the previous claims 1-19-, comprising a
first shoulder belt adjusting mechanism (8) and a second shoulder belt
adjusting mechanism (10), the first and second shoulder belt adjusting
mechanism being provided for adjusting the length of the first and second

shoulder belts (16, 18), respectively.

21. The harness according to any of the previous claims 1-20, comprising a
hip belt adjusting mechanism (12), the hip belt adjusting mechanism being
configured to adjust the length of the hip belt (2).

22, The harness according to any of the previous claims 1-21, comprising a
shoulder belt connecting piece (44) connected to the interface member (6) in
the first region (50), wherein the first and second shoulder belts (16, 18) are

connected to the shoulder belt connecting piece.

23. The harness according to any of the claims 1-22, wherein the first (16) and

second (18) shoulder belts form an integral single shoulder pad (4).
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24. The harness according to claim 23, wherein the first (16) and second (18)

shoulder belts are connected at their upper ends.

25. Method of producing a harness for a breathing apparatus, the method

comprising the steps of:

- providing an interface member (6) having an elongated shape, said interface
member being configured for receiving a container of breathable gas of the

breathing apparatus;

- forming a hip belt (2), by moulding at least one first heat resistant plastic

material

- forming a first shoulder belt (16) and a second shoulder belt (18) by

moulding at least one first heat resistant plastic material

- connecting the hip belt (2) to the interface member at a first region (50) of

the interface member, and

- connecting the first (16) and second (18) shoulder belts to the interface
member at the first region and at a second region (52) of the interface

member.

26. The method according to claim 25, wherein the step of forming the hip
belt and/or the step of forming the first and second shoulder belts comprises

co-moulding at least two heat resistant plastic materials.

27. The method according to claim 25 or 26, wherein the step of forming the
hip belt and/or the step of forming the first and second shoulder belts
comprises injection moulding, extrusion moulding compression moulding or

lamination moulding.
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