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FIRESTOP PENETRATION DEVICE AND SEALING SYSTEM

Field of the invention

The present invention relates to a penetration device for cable(s), wire(s) or
pipe(s) that pass through an opening arranged to a wall, a ceiling or a floor
according to the preamble of the independent claim presented below.

Background of the invention

During the construction work, it is necessary to provide openings or
passages through the walls, ceilings and/or floors to permit the running of
various type of cables, wires and/or pipes throughout a building, a ship or the
like. Such openings, however, provide one mechanism by which fire and
smoke may spread from one room or compartment to another. Especially
when cables, wires and/or pipes must pass through fire-resistance-rated
constructions such as fire-walls or intermediate floor structures, firestop
penetration systems are used to ensure that the rating of construction is
maintained.

Penetration firestopping systems are a passive means of fire protection.
There is no movement or activation required. These passive systems are
mainly used to compartmentalize a fire and keep it from spreading for a
period long enough determined in the fire zone requirements. For example,
the penetration devices with temperature expansible intumescent material
are used for the purpose of protecting cables, wires and/or pipes routed
through the walls, ceilings or floors from fire and also to prevent spreading of
fire through the openings for the cables, wires and/or pipes.

In known firestopping penetration devices or sealing systems, a layer of
intumescent material is arranged, such as wrapped or prefoamed around the
cable, wire or pipe that passes through an opening in a wall, a ceiling, a floor
or the like in a substantially whole length of the penetration device.
Alternatively, the intumescent material has formed from multiple pieces
arranged around the cable, wire or pipe. The firestopping penetration devices
or sealing systems may also be made as a sole intumescent material. The
documents WO 2013/160776 and US 4 894 966 disclose firestopping
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penetration devices known in the art. In the event of fire, the intumescent
material swells up due to the heat and closed the opening that fire and
dangerous combustion products cannot spread to other room or
compartment through the opening and maintain the integrity of the wall,
ceiling or floor in which the penetration device has installed. Typically, the
intumescent material arranged around a cable, a wire or a pipe is adapted to
reach the gap between a cable, a wire or a pipe and the surrounded opening,
or the sealing system comprises a separate sealing device to close the gap.
In penetration devices for multiple cables, each of the cables requires own
installation work for intumescent material prior to arranging inside the
opening and/or the housing, which makes these penetration devices or
sealing systems laborious to use. Also, together with above mentioned
penetration devices or sealing systems some chemical substances as
adhesives are used, or they further need a separate mechanical fastening to
the penetration opening. The installation work of the known penetration
devices requires fairly sophisticated installation procedures that must be
followed exactly if the penetration device is expected to act as designed and,
in some cases, there is not possible to confirm the competent installation.
Typically, intumescent material or fire barrier sealant is arranged, or even
cast, to the opening during installation work, wherein the installation work
may become more time-consuming.

Therefore, there is a constant need for the reliable and cost-effective firestop
penetration devices and sealing systems which are easy to install and fulfils
fire resistance requirements. Further, it is desirable that the penetration
device or the sealing system provides easy inspection of the competent
installation by visually.

Summary of the Invention

It is an object of the present invention to reduce or even eliminate the above-
mentioned problems appearing in prior art.

The object of the invention is to provide a simply designed, easy to use and
cost-effectively producible fire-resistance-rated penetration device for at least
one cable, wire, pipe or the like that pass through an opening of a wall, a
ceiling or a floor.
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It is especially an object of the present invention to provide a firestop
penetration device and a gas-tight sealing system for preventing the spread
of dangerous combustion products and fire through an opening arranged to
the wall, ceiling or floor for cable(s), wire(s) or pipe(s) and sealing the
penetration opening and finally closing the penetration opening in the fire-
rated surface when the penetrating cable(s), wire(s) or pipe(s) burns away.

Further, it is an object to provide a penetration device which enable easy
inspection of the competent installation.

In order to achieve among others the objects presented above, the invention
is characterized by what is presented in the characterizing parts of the
enclosed independent claims.

Some preferred embodiments of the invention will be described in the other
claims.

A penetration device according to the present invention for cable(s), wire(s)
or pipe(s) that pass through an opening arranged to a wall, a ceiling or a floor
comprises

- an insert, which comprises an intumescent material and heat resistant
flexible material layers, wherein the intumescent material has arranged
between the heat resistant flexible material layers, the insert comprises at
least one opening for a cable, a wire or a pipe elongated through the width
direction of the insert, and

- a housing, which comprises an outer casing surrounding the insert, which
outer casing is at least partly perforated, and the outer casing comprises a
first end and a second end in the length direction of the housing, which first
end and second end comprise inward bent edges and/or a structural element
to make an area of the opening of the first end and the second end smaller.

A typical sealing system used in the present invention for cable(s), wire(s) or
pipe(s) that pass through an opening arranged to a wall, a ceiling or a floor
comprises

- atleast two heat resistant flexible material layers,

- anintumescent material, and
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- a housing, which comprises an outer casing having a first end and a
second end in the length direction of the housing, which first end and
second end comprise inward bent edges and/or a structural element to
make an area of the opening of the first end and the second end
smaller, and the outer casing is at least partly perforated.

A penetration device according to the present invention is suitable for one
cable, wire or pipe, but it can also be used for multicable management, i.e.
the firestop penetration device according to the present invention may be
used to one, two, three, four or more cables, wires or pipes arranged to pass
through the same penetration device. The number of the cables, wires or
pipes has not limited. The penetration device according to the present
invention for multiple cables, wires or pipes comprises one insert through
which all cables, wires or pipes are arranged to penetrate, which makes
installation work easy. A penetration device according to the present
invention is applicable to be used with any kind of cables, wires, pipes,
conduits or the like, or any combination of them.

A penetration device according to the invention may be constructed from the
components of the sealing system. The embodiments and advantages
mentioned in this text relate, where applicable, both to the penetration
device, the sealing system as well as to the uses according to the invention,
even though it is not always specifically mentioned.

A firestop penetration device according to the present invention is based on
the combination of the perforated outer casing of the housing and the insert
arranged inside the housing providing possibility to manufacture penetration
devices according to required fire classes with improved fire stopping
properties. The insert according to the present invention comprises
temperature expansible intumescent material and at least two heat resistant
flexible material layers, preferably heat resistant silicone rubber layers. The
intumescent material has arranged between the heat resistant flexible
material layers inside the housing. The heat resistant flexible material layers
have dimensioned in such a manner that they arrange tightly against the
inner surface of the outer casing and so also in the event of fire, the tightness
of the insert is maintained, since the heat resistant flexible material layers
arranged on both side of the intumescent material remains firm until the
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intumescent material in the centre of the insert begins to expand from
influence of heat. The insert structure according to the present invention
keeps the structure tight also as the fire continues. In fire, the intumescent
material arranged between the heat resistant flexible material layers expands
and discharges in a controlled manner firstly through the perforation in the
outer casing of the housing and then mainly towards the fire and so
tightening the housing structure and the whole penetration opening. Further,
the uncontrollable expansion of the intumescent material may be prevented
in the event of fire, since an area of the opening of the open-ended first end
and the open-ended second end of the outer casing has been made smaller,
wherein the expansion of the intumescent material can be controllable guided
through the openings of the ends.

The firestop penetration device according to the present invention is a
passive device for fire protection. Firestop penetration devices are used to
ensure compartmentalization and these kind of firestop products play an
important role in the overall fire safety design. The role of
compartmentalization is especially critical in marine applications, such as
ships etc., vehicles such as trains, trams or the like, but also in large
buildings, such as e.g. powerplants, public buildings, hospitals and
healthcare facilities. Especially in marine industry, but also in other fields,
there are specific requirements for the fire-resistance-rated penetration
devices, especially requirements for tightness against gas and liquid
pressure. This usually makes the solutions more complicated and expensive,
as well as installation more challenging. The penetration device and the
sealing system according to the present invention provide cost-effective and
easy to use solution for used in applications requiring fire rated penetrations
for cable(s), wire(s) or pipe(s). The penetration device and the sealing
system according to the present invention can be used in all kind of
applications. According to an embodiment, the penetration device and the
sealing system may be utilized in shipbuilding industry in new buildings, but
they fit well also in refurbishment projects.

Cost effective structure of the penetration device and the sealing system
according to the invention, including both the inserts and the housing, fits well
to mass production, and the dimensions of the housings and the inserts may
be easily scaled in different sizes. A height and an exterior size of the outer
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casing may be varied to the size and the number of the cables, wires or
cables.

The present invention provides a compact structure for the penetration
device. Typically, the outer casing has a low structural height in the length
direction on the outer casing, i.e. in the installation direction of the
penetration device, which also corresponds the longitudinal direction of the
cable(s), wire(s) or pipe(s) arranged through the device. The low structural
height provides benefits for fire classified structures since regardless of the
thickness of the fire rated structure, the penetration device operates in fire
conditions according to the fire classification tested by the penetration device.
This is beneficial especially in vehicles or marine applications wherein the
walls are typically substantially slim and the penetration devices are typically
arranged inside the wall structures.

The present invention provides easy installation, since the penetration device
is a cartridge-type device with a self-supporting housing and when installed,
the structure provides flexible support for the pipe, cable or wire to be
penetrated. The penetration device according to the invention may also
function as a cable gland. The penetration device and the sealing system of
the invention may be easily attached to all types of structures.

A penetration device according to the present invention may be arranged to
any structure which comprises an opening for cable(s), wire(s) and/or pipe(s)
and in which fire-resistance-rated constructions are required. A structure may
be a wall, a ceiling, a floor or the like. In this description, the structure to
which a penetration device has arranged relates all possible structures in all
cases, even though it is not always specifically mentioned.

Short Description of the drawings

The invention will be described in more detail with reference to appended
drawings, in which

Fig. 1 presents a structure of the penetration device according to an
embodiment of the invention,
Fig. 2 presents a penetration device according to an embodiment of the

invention as sectional drawing,
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Fig. 3 presents a structure of an intumescent material sheet and a heat
resistant flexible material layer according to an embodiment of
the invention, and

Fig. 4 shows a penetration device according to an embodiment of the
invention viewed in front of the device.

Detailed description of the invention

A penetration device according to the invention comprise a housing and an
insert to be arrangeable inside the housing. A housing of the penetration
device according to the present invention comprises an outer casing
surrounding the insert. An outer casing of the housing comprises an unclosed
first end and an unclosed second end in the length direction of the housing,
wherein the outer casing is a hollow sleeve. Therefore, the outer casing of
the housing comprises a cavity in the length direction of the housing. A length
direction of the housing and the outer casing refers to the length in the
longitudinal direction of the mounting line, i.e. a length of the outer casing in
the installation direction. The cable(s), wire(s) or pipe(s) are arranged to go
through the outer casing in the length direction of the outer casing. The outer
casing may be a straight cylinder in the installation direction, or it may be
slightly tapering in the installation direction which may improve tightness of
the penetration device.

According to the invention, an outer casing is at least partly perforated by
arranging openings to a material of the outer casing. The perforation of the
outer casing guarantees that in the event of fire the intumescent material may
firstly expand through the openings of the outer casing and tightening the
structure of the penetration device. According to one preferred embodiment
of the invention the outer casing comprises openings substantially in the
whole circumference of the outer casing. The size, the number and the
location of the openings in the outer casing may be varied depending on e.g.
the size of the penetration device.

Further, the outer casing has been formed so that the first end and the
second end comprise inward bent edges and/or at least one structural
element to make an area of the opening of the first end and the second end
smaller. The structural element may be a single structural element, or it may
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comprise two or more separate components. Since the area of the opening of
the first end and the second end has been made smaller, the uncontrollable
expansion of the intumescent material may be prevented in the event of fire,
wherein the expansion of the intumescent material can be guided through the
openings in a controlled manner. According to an embodiment of the
invention, the first end and the second end of the outer casing comprise the
inward bent edges, such as a shoulder, and/or a separate plate having an
opening arranged to the first end and second end of the outer casing to make
an area of the openings smaller. In an embodiment of the invention, the
inward bent edges and/or the structural element(s) have arranged at the
edge of the first end and the second end by covering at least 50 % length of
the outer perimeter of the end, preferably the inward bent edges and/or the
structural element(s) have arranged to the whole length of the outer
perimeter of the end. Therefore, the area of the opening of the first end and
the second end of the outer casing have preferably decreased from the outer
edges of the opening towards the centre of the opening by providing
expansion of the intumescent material in a controlled manner in the event of
fire.

According to an embodiment of the invention, a first end of the outer casing is
the end which is the first in the assembly direction of the penetration device
when installing the device, and the second end is the end which is the
second in the assembly direction of the penetration device. According to a
preferred embodiment of the invention, the outer casing comprises inward
bent edges, such as a shoulder, arranged to the first end of the outer casing.
By this structure, the insert can also be tightly assembled inside the outer
casing and the moving of the insert during installation work can be
eliminated. According to a preferred embodiment of the invention, the second
end of the outer casing comprises a structural element, such as a separate
plate having an opening, arranged in connection with the second end of the
outer casing. Typically, a separate plate having an opening arranged to the
second end of the outer casing is a separate cover plate of the penetration
device.

The housing of the penetration device may also comprise a fixing flange at
the second end of the outer casing, which provides a structure for attaching
the penetration device to the wall, ceiling or floor. According to an
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embodiment of the invention a separate cover plate having an opening has
arranged in connection to the fixing flange. Typically, the cover plate and the
fixing flange are attached to the wall, ceiling or floor comprising an opening to
which the penetration device has arranged. In one preferred embodiment of
the invention, the inner diameter of the opening of the cover plate is smaller
than the diameter of the insert, which allows in case of fire that the
intumescent material will expand in a controlled way. The opening in the
cover plate may also be open in one edge of the cover plate by allowing easy
assembly around the cables, wires or pipes.

A housing of the penetration device may be a one-piece housing, or it may
be split in two or more pieces. According to an embodiment of the invention,
the housing is constructed from two or more interconnected parts, wherein it
provides openable structure and it can be easily assembled. According to a
preferred embodiment of the invention, the housing is constructed from two
interconnected parts, wherein two parts of the housing may be hinged
structure, or they are otherwise attachable to each other.

The housing of the penetration device may be manufactured from any
suitable material. The suitable material is selected on the basis of the
required structural strength. The housing may be made of e.g. steel, stainless
steel, aluminium, iron, heat-resistant plastic or composite material. In a
typical embodiment of the invention, the fixing flange is the fixed part of the
outer casing. Whereas, the cover plate is typically a separate part attached in
connection with the fixing flange during installation work. The outer casing
and the cover plate may be manufactured from same or different materials.
The thickness of the outer casing may also vary depending on the required
properties. In some embodiments, the thickness of the outer casing may be
e.g. 0.5 — 3 mm. The outer diameter of the outer casing is preferably
dimensioned to be fitted to the penetration opening, to which is arranged.

According to an embodiment of the invention the penetration device
comprises a heat-resistant gasket between the cover plate and the fixing
flange of the housing. The gasket has also an opening so that the insert
remains visible in the opening. The gasket may be made of any suitable
material. In an embodiment according to the invention, the combination of the
cover plate and the gasket forms the structural element which has arranged
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to the second end of the outer casing and delimits the area of the opening of
the second end.

An insert has arranged inside the hollow outer casing of the penetration
device according to the present invention. The insert comprises an
intumescent material and the heat resistant flexible material layers. The
intumescent material has arranged between the heat resistant flexible
material layers. The heat resistant flexible material is dimensioned in such a
way that it tightens the structure at normal conditions, whereas the expansion
of the intumescent material starts in the event of fire. The insert comprises at
least one opening elongated through the width direction of the insert for a
cable, a wire or a pipe. A width direction of the insert is a total width of one on
the other layers of the insert. Typically, the width of the insert has
dimensioned so that it fulfils the entire cavity of the outer casing. A width
direction of the insert corresponds to the length direction of the outer casing,
wherein the layers of the insert have arranged perpendicularly with respect to
the length direction of the outer casing. According to an embodiment of the
invention, the insert is dimensioned so that the width of the insert is slightly
bigger, e.g. 2 — 5 mm, than the length of the outer casing, wherein the insert
is in compressed state when arranged inside outer casing by providing tight
structure also in the length direction of the outer casing.

The intumescent material and the heat resistant flexible material layers of the
insert are designed to withstand fire and heat according to required fire
classes. Typically, the materials used in the insert may provide e.g. half-hour
or hourly fire-resistance ratings. The perforated outer casing of the housing in
combination with the insert provides the desired fire-resistance-rated
construction by modifying the materials of the insert. In a preferred
embodiment, the intumescent material is in the form of a sheet, which is
arranged between the heat resistant flexible material layers. The intumescent
material may comprise one, two or more layers of the intumescent sheet
material. The intumescent material to be arranged between the heat resistant
flexible material layers may also be in any other applicable form. The
intumescent material may be any suitable temperature expansible (heat
expansible) intumescent material. A temperature expansible intumescent
material refers to the material that expands when exposed to heat. Typically,
the expansion of the intumescent material may start about at 150 — 400 °C
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depending on the composition of the intumescent material. In some
embodiments, the intumescent material expands about 5 — 30 times of the
width of the intumescent material layer in room temperature. The layers of
the intumescent material and the heat resistant flexible material have
arranged around the cable(s), wires(s) or pipes(s) substantially
perpendicularly with respect to the length direction of the cable(s), wires(s) or
pipe(s). In the present invention, the intumescent material has not arranged
in the whole length of the penetration device, but the insert comprises only a
thin layer of the intumescent material arranged substantially perpendicularly
with respect to the length direction of the cable(s), wires(s) or pipe(s). The
construction of the insert can be easily adjusted on the basis of the required
properties by changing the intumescent material and/or varying the thickness
and/or the number of the intumescent material layers. In some embodiments,
it is possible to combine two or more different intumescent material layers
easily to same insert construction.

According to the present invention the heat resistant flexible material layers
may be formed from any suitable heat resistant material, which burn in a
controlled way and/or gasify in the event of fire. The suitable material may be
selected on the basis of required fire rating, but the heat load of the
penetrating cable, wire or pipe may also be affect to the selection of the
materials. The heat resistant flexible material layers are preferably made of
material, which may be resistant to temperature even up to 450 °C, which
means that it maintains its stability up to said temperature. Typically, the heat
resistance flexible material layers are formed from material having
temperature resistant at 150 — 450 °C. In an embodiment, the durometer
shore A hardness of the heat resistant flexible material may be in the range
of 10 — 50 according to ASTM D2240 testing standard. According to an
embodiment of the invention, the heat resistant flexible material layers
comprise silicone or silicone rubber. In a preferred embodiment of the
invention, the heat resistant flexible material layers are made of silicone or
silicone rubber wherein the layers have formed from the silicone or silicone
rubber sheet, or they are casted in the desired form. In an embodiment, the
silicone rubber layers are made of heat resistant silicone rubber. The heat
resistant silicone or silicone rubber may be resistant to temperature even up
to 450 °C or in the range of 150 — 450 °C. In an embodiment, the heat
resistant flexible material may be made of PU-based materials having
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required properties. The heat resistant flexible material layers, such as
silicone rubber layers or the like improve the controlled function of the insert
in the fire. The heat resistant flexible material layers provide time to
intumescent material for firstly expand through the openings in the outer
casing of the housing and tightening the structure of the housing. The
properties of the insert may be varied by altering the thickness of the heat
resistant flexible material layers and/or selection of material to be used. The
layer may also be formed on two or more layers connected to each other.
According to an embodiment of the invention, the thickness of the heat
resistant flexible material layer may be 0.5 — 10 mm or 0.5 -5 mm.

The insert structure according to the invention provides an easy assembly of
the layers of the insert inside the outer casing since the layers of the insert
are substantially perpendicularly with respect to the length direction of the
cable(s), wires(s) or pipe(s). Multiple cables, wires or pipes may be arranged
through the same insert, wherein the intumescent material of the insert is
arranged substantially perpendicularly with respect to all cables, wires or
pipes arranged through the insert. There is no need to arrange separate
intumescent material layers around each cable, wire or pipe, but the insert
structure according to the invention provides easy installation method.

According to a preferred embodiment of the invention, the heat resistant
flexible material layers and the intumescent material form an insert
arrangeable inside the housing, wherein the insert comprises two separate
part, each of the part comprises at least one sheet of intumescent material
and at least one heat resistant flexible material layer attached to the sheet of
intumescent material. In addition, according to an embodiment of the
invention the heat resistant flexible material layers have colour that
differentiate from the colour of the intumescent material. This provides an
easy inspection of the competent installation of the penetration device. In an
embodiment, the heat resistant flexible material layers, such as silicone
rubber layers are visible at the opening of the cover plate after the installation
work and the competent installation can be visually inspected. When using
ready-made parts of the insert comprising the intumescent material and the
heat resistant flexible layer attached to each other, the inspection of the
installation is quick and easy by checking the correct colour visible at the
opening of the penetration device.
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If necessary, tightness of the penetration device according to the invention
may be improved by arranging a sealant to the construction during the
assembly work. Any suitable heat resistant sealant may be used.

In one preferred embodiment according to the present invention, the outer
casing of the penetration device has a cylindrical shape, and the intumescent
material sheet(s) and heat resistant flexible material layers have a circular
shape.

An insert comprises at least one penetration opening elongated through the
width direction of the insert for a cable, a wire or a pipe. The number of the
penetration openings elongated through the width direction of the insert for
cables, wires or pipes may vary. The penetration openings may be
dimensioned to be matched to the outer diameter of the cable(s), wire(s) and
pipe(s). According to an embodiment of the invention, the material sheets of
the insert further comprise a cutting arranged between the penetration
opening and the outer edge of the sheet and so they can be easily installed
around the cable, wire or pipe, also in refurbishment projects. According to
one preferred embodiment of the invention the intumescent material sheet(s)
and the heat resistant flexible material layers comprise a cutting arranged
between the penetration opening and the outer edge of the sheet/layer,
which cutting is arranged tangentially or otherwise asymmetrically in relation
to the opening. The insert according to the invention comprises multiple
layers and the tangentially arranged cuttings provide the tight structure of the
insert since the cuttings of the different layers are positioned to different
points.

In preferred embodiment according to the invention, the heat resistant flexible
material layers, such as silicone rubber layers are dimensioned so that they
arranged tightly against the inner surface of the outer casing. In an
embodiment of the present invention, the outer diameter of the heat resistant
flexible material layers is greater that the outer diameter of the intumescent
material sheets and/or greater than the inner diameter of the outer casing.
Therefore, the heat resistant flexible material layers are at compressed state
inside the outer casing. Further, the penetration openings in the heat
resistant flexible material layers are preferably dimensioned so that the
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penetrating cable(s), wire(s) or pipe(s) are pressed by the heat resistant
flexible material when arranged through the layers. Whereas the penetrating
openings in the intumescent material are preferably dimensioned so that they
do not hinder the installation of cable(s), wire(s) or pipe(s), i.e. the
penetrating openings in the intumescent material may be larger as the
diameter of penetrating cable(s), wire(s) or pipe(s). Therefore, the heat
resistant flexible material seals the structure during the assembly and the
dimensioning of the openings in the intumescent material layer is not so
critical.

The penetration device according to the invention is assembled by arranging
it to the opening in a wall, a ceiling or a floor. Typically, a penetration device
according to the present invention is fitted to the opening in the construction,
such as a wall, at the time of construction of the wall. A cable, a wire or a
pipe is provided in an opening and they are arranged to go through the insert
of penetration device according to the invention and the housing of the
penetration device is arranged around the insert. A penetration device
according to the invention can be used in conjunction with new constructions,
but it can also be utilized during refurbishment. A penetration device
according to the present invention assures that also the existing structures
can be brought up to fire protection requirements. According to an
embodiment, the penetration device of the present invention allows for a
housing to be split in a half and so to be provided around cables, wires or
pipes already laid up through an opening in the construction.

According to the invention, the cable(s), wire(s) or pipe(s) are typically
arranged to go straight through the penetration device. However, alignment
of the cable, wire or pipe is not crucial since the intumescent material will
expand in the event of fire. The structure of the penetration device according
to the present invention does not require that the cable, wire or pipe has to
be centred in the intumescent material.

A penetration device according to the invention may be arranged at one or
both sides of the wall, ceiling or floor. A penetration device arranged to one
side of the structure is typically enough in thin structures, if the fire rating
permits it. In thicker structures, a penetration device according to the
invention can be arranged on both sides of the structure, and if required the
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space between two penetration devices can be separately tunnelled. The
tunnelling can be carried out by simple tube or pipe arranged through the
entire fire-rated structure between the penetration devices, wherein the
penetration devices are placed at both ends of the tube or pipe.

A penetration device of the present invention can be attached to a wall, a
ceiling or a floor by using any suitable fixing means such screws or the like. A
sealing mass can also be used, if required. It is also possible that the fixing
flange of the housing is welded to a wall, a ceiling or a floor. A fixing
mechanism may also be any kind of an adapter attached to a surface of the
wall, ceiling or floor and the housing of the penetration device comprises
means applicable to the fixing with the adapter.

According to an embodiment of the invention, the penetration device may
comprise multiple housings arranged next to each other, or inside the one
housing may be arranged multiple inserts next to each other for providing
multi-cable arrangement.

Detailed description of the Fiqures

A structure of the penetration device according to an embodiment of the
invention is illustrated in Figure 1. Figure 2 presents a structure of the
penetration device according to an embodiment of the invention as sectional
drawing. Same reference numbers have been used in the Figures for parts
corresponding to each other.

A penetration device 1 according to the invention for cable(s), wire(s) or
pipe(s) that pass through an opening arranged to a wall, ceiling or floor
comprises an insert and a housing. An insert is formed on an intumescent
material and heat flexible material layers. In an embodiment presented in
Figure 1, an insert comprises the intumescent material sheets 2, 2° and the
heat resistant flexible material layers 3, 3’, wherein the intumescent material
has arranged between the heat resistant flexible material layers 3, 3’. The
layers of the insert comprise at least one penetrating opening 4 for a cable, a
wire or a pipe, the opening 4 has arranged to elongate through the width
direction of the insert. The width of the insert is the total width of the
intumescent material and the heat resistant flexible layers. Further, the
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penetration device comprises a housing, which comprises an outer casing 5
surrounding the insert. The outer casing 5 has a first end and a second end
in the length direction of the housing. The length direction of the housing
corresponds with the width direction of the insert. The outer casing has
formed in such a way that an area of the opening of the first end and the
second end has made smaller. In the embodiments presented in Figure 1
and 2, a shoulder 6 has been arranged at the first end of the outer casing
and a separate cover plate 7 has been arranged at the second end of the
outer casing for delimiting an area of the openings. The inner diameter of the
opening in the cover plate 7 is smaller than the inner diameter of the outer
casing 5. Correspondingly, the opening at the first end of the outer casing is
smaller than the inner diameter of the outer casing. Further, the outer casing
5 is at least partly perforated by arranging openings 8, 8 to a material of the
outer casing. As shown in Figure 1, the outer casing 5 preferably comprises
openings 8, 8 substantially in the whole circumference of the outer casing.

The housing of the penetration device comprises also a fixing flange 9 at the
second end of the outer casing and a cover plate 7 is arranged in contact
with the fixing flange 9 of the outer casing. The device may further comprise
a gasket 10 between the cover plate 7 and the fixing flange 9. The
combination of the cover plate 7 and the gasket 10 delimits the area of the
opening of the second end. A penetration device can be attached to a wall, a
ceiling or a floor by using any suitable fixing means such screws or the like.
In Figure 1, the fixing flange 9, the cover plate 7 and the gasket 10 comprise
ready-made openings for the fixing means for facilitating the assembly work.

The housing of the penetration device 1 may be formed from two
interconnected part as shown in Figure 1.

The cross section presented in Figure 2 shows that the outer diameter of the
heat resistant flexible material layers 3, 3’ is greater than the outer diameter
of the intumescent material sheet(s) 2, 2’, wherein the heat resistant flexible
material layers tighten the structure by pressing against the inner surface of
the outer casing 5. From Figure 2 can also be seen that the diameter of the
opening of the first end and the second end have arranged to be smaller as
the inner diameter of the outer casing. The first end comprises a shoulder 6
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and the second end comprises a cover plate 7 for delimiting an area of the
opening.

Figure 3 presents a structure of an intumescent material sheet 2 and a heat
resistant flexible material layer 3 according to an embodiment of the
invention. In Figure 3, a heat resistant flexible material layer 3 and an
intumescent material sheet 2 have attached to each other. According to an
embodiment of the invention, the insert arrangeable inside to the housing
comprises two separate part, each of the part comprises at least one sheet of
intumescent material and at least one heat resistant flexible material layer
attached to the sheet of intumescent material. The intumescent material and
the heat flexible material layer of the insert comprise at least one penetrating
opening 4 elongated through the width direction of the insert and a cutting 11
arranged between the penetration opening and the outer edge of the sheet
materials of the insert. In an embodiment according to the invention, the
cutting 11 is arranged tangentially or otherwise asymmetrically in relation to
the opening 4.

Figure 4 presents a penetration device according to an embodiment of the
invention viewed in front of the device. The heat resistant flexible material
layer 2 is visible in the opening of the cover plate 7 after the installation work.
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Claims

1. A penetration device (1) for cable(s), wire(s) or pipe(s) that pass through
an opening arranged to a wall, a ceiling or a floor, characterized in that the
penetration device (1) comprises

- an insert, which comprises an intumescent material (2, 2’) and heat
resistant flexible material layers (3, 3’), wherein the intumescent material has
arranged between the heat resistant flexible material layers, the insert
comprises at least one penetrating opening (4) for a cable, a wire or a pipe
elongated through the width direction of the insert, and

- a housing, which comprises an outer casing (5) surrounding the insert,
which outer casing (5) is at least partly perforated, and the outer casing (5)
comprises a first end and a second end in the length direction of the housing,
which first end and second end comprise inward bent edges (6) and/or a
structural element (7, 10) to make an area of the opening of the first end and
the second end smaller.

2. The penetration device according to claim 1, characterised in that the
intumescent material (2, 2’) and the heat resistant flexible material layers (3,
3’) have arranged substantially perpendicularly with respect to the length
direction of the cable(s), wires(s) or pipe(s).

3. The penetration device according to claim 1 or 2, characterised in that the
outer casing (5) comprises openings (8, 8) substantially in the whole
circumference of the outer casing.

4. The penetration device according to any of the preceding claims,
characterised in that the intumescent material (2, 2’) is in a form of a sheet.

5. The penetration device according to any of the preceding claims,
characterised in that the heat resistant flexible material layers (3, 3’) have
formed from the silicone or silicone rubber.

6. The penetration device according to any of the preceding claims,
characterised in that the housing comprises a fixing flange (9) at the second
end of the outer casing.
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7. The penetration device according to any of the preceding claims,
characterised in that the inward bent edges and/or the structural element
have arranged at the edge of the first end and the second end by covering at
least 50 % length of the outer perimeter of the end, preferably the inward
bent edges and/or the structural element have arranged to the whole length
of the outer perimeter of the end.

8. The penetration device according to any of the preceding claims,
characterised in that the structural element arranged to the second end of the
outer casing is a cover plate (7) having an opening.

9. The penetration device according to any of the preceding claims,
characterised in that the device further comprises a gasket (10) between the
cover plate (7) and the fixing flange (9).

10. The penetration device according to any of the preceding claims,
characterised in that the heat resistant flexible material layers (3, 3’) have
colour that differentiate from the colour of the intumescent material (2, 2’).

11. The penetration device according to any of the preceding claims,
characterised in that the housing has formed from two or more
interconnected parts.

12. The penetration device according to any of the preceding claims,
characterised in that the outer diameter of the heat resistant flexible material
layers (3, 3’) is greater than the outer diameter of the intumescent material
sheet(s) (2, 2’) and/or greater than the inner diameter of the outer casing (5).



