
(19) *EP004541429A1*
(11) EP 4 541 429 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
23.04.2025 Bulletin 2025/17

(21) Application number: 24175253.4

(22) Date of filing: 10.05.2024

(51) International Patent Classification (IPC):
A62B 1/20 (2006.01)

(52) Cooperative Patent Classification (CPC):
A62B 1/20

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 12.05.2023 NO 20230563

(71) Applicant: Sævig, Øystein
5038 Bergen (NO)

(72) Inventor: Sævig, Øystein
5038 Bergen (NO)

(74) Representative: Acapo AS
Edvard Griegs vei 1
5059 Bergen (NO)

(54) EVACUATION SYSTEM

(57) The evacuation system relates to an evacuation
system (10) for evacuation of personnel from a building
through an escape opening in a pitched roof (1). The
evacuation system (10) comprises:
- a hatch (20) having a size and shape suitable for cover-
ing the escape opening (3), the hatch (20) is arranged to
move between an open position and a closed position,
- a support frame (40) connected to the hatch (20), the
support frame (40) is pivotable between a supporting
position where the support frame (40) holds the hatch
(20) in the open position and a folded position,
- a tunnel (50) having an inlet end (51) attached to the
support frame (40) and an distal end (52), the tunnel (50)
is foldable,
- a rigid ring (70) arranged along a periphery of the distal
end (52) of the tunnel (50), and
- a foldable evacuation chute (80) connected to the distal
end (52) of the tunnel (50).
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Description

Field of the invention

[0001] The invention relates to an evacuation system for evacuation of personnel from a building through an escape
opening in a pitched roof.

Background of the invention

[0002] Evacuation of personnel from a buildingmust be carried out in a fast, safe and efficient manner. Evacuation from
rooms having a window on a wall can often be done via a ladder on the outside wall that can be reached from the window.
There are ladders on the market that can be folded out from the wall, so that they are less noticeable and that can only be
folded out from the top, in order to prevent strangers from climbing up to the window.
[0003] Evacuation from a room that do not have a window on an outer wall, is often more challenging. If there is a roof
window, evacuation can be carried out through the roof window. However, climbing out on a pitched roof is not safe, so in
suchcasesaplatformandawalkway, oftenwithhandrails, thenneed tobe installedon the roof. Thewalkwaywill often lead
to a ladder on a wall, unless there are other possibilities for getting down from the roof. Most buildings with pitched roofs
have an overhang or eaves, so the lower edge of the inclined roof extends out passed the walls of the building. So, the
ladder will also have to extend out from the wall for personnel to be able to enter the ladder from the roof. Such an
installation as described above will be expensive, quite visible, and not particularly attractive on a building such as a
residential house.
[0004] An evacuation route should be arranged so that elderly and children can also manage to evacuate. Climbing a
rope and reaching a ladder from a window, or even getting out of a roof window and moving on to a platform on a pitched
roof, can be challenging for a child or an elderly person.
[0005] It is therefore a need for alternative solutions for evacuation from the top floor of buildings having pitched roof.

Object of the invention

[0006] Anobject of the invention is to provide analternative solution for evacuating personnel fromabuilding, especially
from buildings with pitched roofs and particularly from rooms that do not have a window on an outer wall.
[0007] Another object of the invention is to provide a solution for evacuation of personnel, that is less visible on the
outside of buildings than previously known solutions and/or requires installation of less structure on roofs and walls.
[0008] Yet another object of the invention is to provide a solution for evacuation via a pitched roof that is safer than the
prior art solutions.
[0009] Yet another object is to provide a solution for evacuation thatmakes it possible and easier to evacuate the elderly
and children.

Summary of the invention

[0010] In one aspect the invention relates to an evacuation system for evacuation of personnel from a building through
an escape opening in a pitched roof. The evacuation system comprises:

- a hatch having a size and shape suitable for covering the escape opening, the hatch is arranged tomove between an
open position and a closed position,

- asupport frame, thesupport frame is pivotablebetweenasupportingpositionwhere thesupport frameholds thehatch
in the open position and a folded position,

- a tunnel having an inlet end attached to the support frame and a distal end, the tunnel is foldable,
- a rigid ring arranged along a periphery of the distal end of the tunnel, and
- a foldable evacuation chute connected to the distal end of the tunnel.

[0011] Personnel evacuated from thebuildingcanbeevacuated toa lower level relative to the roof, suchas to theground
surrounding the building. The evacuation chute extends to the ground or to just above the ground.
[0012] The support frame can be pivotally connected to the hatch preferably at an opening side of the hatch facing the
lower edge of the roof.
[0013] The support frame can be pivoted upwards towards the underside of the hatchwhen it is in its folded position. By
folded it is in this context meant that the support frame is folded towards the hatch while it in its supporting position is
protruding from the hatch.
[0014] The foldable tunnel having the attached rigid ring at the distal end and the foldable evacuation chute attached to
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the rigid ring forms together an evacuation route from the escape opening along the pitched roof over the roofs lower edge
and down on the ground next to the building.
[0015] The evacuation chute and the tunnel can be telescopically foldable towards the support frame.
[0016] The tunnel, the rigid ring, the escape chute and the connected bed can extend from the support frameby the help
of gravity since it is intended to be arranged on a pitched roof.
[0017] The escape chute can comprise elastic rings or flexible mesh fabric sewn into the fabric of the escape chute.
[0018] The escape chute can alternatively have internal ledges for slowing down the movement of the person
evacuating.
[0019] The hatch can have a depth so that when folded, the evacuation chute and the tunnel fits partly or entirely inside
the hatch together with the rigid ring when the support frame is in its folded position.
[0020] The foldable tunnel having the attached rigid ring at the distal end and the foldable evacuation chute attached to
the rigid ring is arranged to be folded so that it fits at least partly inside the hatch.
[0021] The tunnel can be made of fabric/cloth/canvas, preferably a flame-retardant fabric/cloth/canvas.
[0022] The rigid ring can be sewn into the fabric of the tunnel at the end of the tunnel.
[0023] An advantage of the evacuation system is that it provides safe evacuation via the pitched roof. As personnel
evacuating are inside the tunnelwhen they transport themselves over the pitched roof, they cannot fall down from the roof.
[0024] Another advantage of the evacuation system is that it does not take upmuch space, and it does not require large
structures to be installed on the outside of buildings. When in standby, the whole evacuation system can be contained
between the hatch and the ceiling and/or inside the interior of the hatch.
[0025] The system can further comprise a roof frame, framing in said escape opening. The hatch can be hinged to the
roof frame at a hinge side of the roof frame arranged to be opposite to a lower edge of the roof.
[0026] The side of the roof framewhere the hatch is hinged (the hinge side) is the side arranged to beat the highest point
of the escape opening/ furthest away from the lower edge of the roof.
[0027] The advantage of having the roof frame is that it makes it easier to connect the hatch to the roof structure. If the
roof structure is not suitable for connecting hinges to, then a roof frame can be put in place to frame the escape opening.
[0028] The system can further comprise a rollable bed having a proximal end attached to the support frame and a distal
end having a transverse bar/roll-up bar. The bed can be arranged to be rolled up on the roll-up bar. The roll-up bar can be
pivotably connected to the rigid ring via a bracket on each side of the transvers bar. The rollable bed can be arranged to be
rolled out towards the lower edge of the roof underneath the tunnel when the tunnel is extended.
[0029] The bed could be denoted as a groundsheet, underlay or similar.
[0030] Theadvantageof thebed is that it helps toholdandstabilize the rigid ringat a suitableposition relative to theedge
of the roof. It also provides padding towards the surface of the roof for persons evacuating via the tunnel.
[0031] The bed can be inflatable, and it can be automatically inflated when rolled out.
[0032] Thehatchcanhaveahollow interior arranged foraccommodatingat least partly thesupport frame, the tunnel, the
rollable bed, the rigid ring and the evacuation chute, when the hatch is in the closed position.
[0033] The advantage of a hatch having a hollow interior arranged for accommodating the evacuation system, is that it
does not occupy a dominant position, neither on the outside of the building nor inside the room with the escape opening.
[0034] The hatch can comprise lift support for moving the hatch to its open position when a hatch lock mechanism,
holding the hatch is in its closed position, is released.
[0035] Lift support has theadvantage that thehatchopensupautomaticallywhen thehatch lockmechanism is released.
Thepersonevacuatingwill not have touse forceorwill just have tousea little force to lift thepotentially heavyhatchand the
rest of the evacuation system when evacuating.
[0036] The tunnel can comprise a spiral spring arranged for extending the tunnel from a folded position and to keep the
tunnel taut when extended.
[0037] The spiral spring can be sewn into the fabric of the tunnel. Alternatively, it can be glued or strapped to the fabric of
the tunnel. The spiral spring can be a metal spiral spring or made of another suitable material such as fiberglass.
[0038] The tunnel and the evacuation chute can be arranged to be held in a folded position close to the support frame
togetherwith the rigid ringuntil it is released.When released, thespiral spring isarranged topropel the tunnel, the rigid ring,
the rollable bed and the evacuation chute away from the hatch.
[0039] The system can further comprise a ladder, pivotally connected to the roof frame at the side of the roof frame
arranged to face the lower edge of the roof. The ladder is pivotable between a folded-up position wherein a bottom of the
ladder is close to the hatch and an escape position wherein the bottom of the ladder is pivoted downwards towards a floor
inside the building.
[0040] The ladder canbea telescopic ladder. The ladder canbearrangedabovea cover that covers theescapeopening
fromwithin thebuilding similar to ceiling ladder/attic ladder that is availableon themarket.Only thecoverwill thenbevisible
from within the building before an evacuation is started. A handle and/or lock can be in place to release and pull down the
ladder.
[0041] The ladder canbearranged toprevent thehatch fromopeningwhen in its foldedupposition, and canbearranged
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to release the hatch lock mechanism in when it is in its escape position.

Description of the diagrams

[0042]

Fig. 1 shows an embodiment of the evacuation system being ready for evacuation. The tunnel is extended out to the
lower edge of the roof on top of the extended bed. The rigid ring that is sewn into the fabric of the tunnel and that is also
pivotally connected to the distal end of the bed via the brackets prevents the tunnel from collapsing and holds the
evacuation chute. The evacuation chute extends down to the ground next to the building. The evacuation chute can
have internal ledges as known from prior art evacuation chutes, so that personnel will have to move through the
evacuation chute along path of travel shaped as a Z.

Fig. 2 shows the same embodiment of the evacuation system as the on in Fig. 1. Fig. 2 shows the hatch and the roof
frame inacloser view.The tunnel, theevacuationchuteand thebracketsare removed inorder for other components to
be visible. The bed is rolled up. The ladder is lowered down into the below room.

Fig. 3 shows the sameembodiment as the preceding figures, but in this embodiment the evacuation system is packed
down, as it will be when it is ready to be used in case of an emergency evacuation. The hatch is closed and covers the
escapeopening. The tunnel, the rigid ring and the escape chute are folded/packed into the hollow interior space of the
hatch. The bed is rolled up and fitted into the hatch. The support frame 40 is folded up so that it lies more or less along
the hatch. The ladder is also folded up, laying along the roof frame. A locking bracket on the ladder is preventing the
hatch from being opened until the ladder is lowered.

Fig. 4shows thesameembodiment of theevacuationsystemas thepreviousfigures. InFig. 4 thehatch isopened, and
the ladder is lowered down. The support frame is folded down together with the attached tunnel, rigid ring, escape
chute and the rolled-up bed. The tunnel, the rigid ring and the escape chute is packed compactly and ready to be
released.

Reference numbers

1 Pitched roof

2 Lower edge (of pitched roof)

3 Escape opening

4 Building

5 Ground

10 Evacuation system

11 Hinge

20 Hatch

21 Opening side (of hatch)

22 Lift support (such as gas struts)

30 Roof frame

31 Hinged side (of roof frame)

32 Ladder

33 Locking bracket

34 Handle (to hold onto during evacuation)
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(continued)

Reference numbers

40 Support frame

41 Legs

42 Upper transversal bar

43 Lower transversal bar

50 Tunnel

51 Inlet end (of tunnel)

52 Distal end (of tunnel)

53 Spiral spring

60 Bed

61 Proximal end (of bed)

62 Distal end (of bed)

63 Roll-up bar / Transvers bar (for rolling up the bed 60 and for pivotally connecting the distal end 62 of the bed
to the brackets 71)

70 Rigid ring

71 Brackets (for connecting the rigid ring to the roll-up bar of the bed)

80 Evacuation chute

Description of preferred embodiments of the invention

[0043] In the followingwill embodiments of the evacuation system10bedescribed in detail with reference to the figures.
The evacuation system10 is designed to provide a safe and efficient evacuation of personnel from a building 4 through an
escape opening 3 in a pitched roof 1.
[0044] All the figures are sketches to show the main principles. They are not intended to be to scale or to be complete
sectional drawings.
[0045] In anembodiment the evacuation system10 comprises ahatch 20hinged to a roof frame30. The roof frame30 is
arranged in the escape opening 3. The hatch 20 is hinged to the roof frame 30 at an upper side similar to a top-hinged roof
window, as seen in Fig. 2.
[0046] Alternatively, if theupper sideof theescapeopening3allows for it, thehatch20couldbehingeddirectly to the roof
structure. The need for a roof frame 30 could then be avoided.
[0047] The support frame40 is connected to the hatch 20 on the side of the hatch 20 being opposite to the side hinged to
the roof frame30, thiswill be the side of the hatch 20 closest to the lower edge 2 of the pitched roof 1. The support frame40
is pivotally connected to the hatch 20, for instance by hinges 11, so that the support frame 40 can be folded out from the
undersideof thehatch20 facing theescapeopening3.Thesupport frame40 isarranged to support thehatch20 in anopen
position when the support frame 40 is folded out from the hatch 20. In this position the legs 41 of the support frame 40 is
restingon thesideof the roof frame30.When thehatch20 is closed the support frame40 is folded towards theundersideof
hatch 20. The ends of the legs 41 of the support frame 40 can slide in grooves on each side of the roof frame30. Some sort
of locking mechanism can be in place to secure the legs 41 of the roof frame when the hatch 20 is open.
[0048] The evacuation system 10 further comprises a foldable tunnel 50 made of fabric having a spiral spring 53 sewn
into the fabric. This tunnel 50 has an inlet end 51 attached to the support frame 40 and a distal end 52.
[0049] At the distal end 52 of the tunnel 50 a rigid ring 70 is sewn into the fabric. The length of the tunnel 50 is customized
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so that the distal end 52 reaches just over the lower edge 2of the pitched roof 1. A foldable evacuation chute 80 is attached
to the tunnel 50 and/or to the rigid ring 70. The evacuation chute 80 can be extended from its folded state so that it extends
down to or to just above the ground 3.
[0050] The evacuation chute 80 can be a standard prior art foldable evacuation chute. It can have internal ledges (not
visible in the figures) so that personnel can climb/slide safely down fromone ledge to another. Alternatively, the evacuation
chute can be narrow andmade of elastic fabric so that the elastic fabric must be stretched out to let a person pass, and in
this way reduces the speed of a person evacuating.
[0051] A rope can be arranged inside the tunnel 50 and inside the escape chute 80. The rope can be attached to the
support frame 40 and extend all the way through the tunnel 50 and through the escape chute 80. Personnel can then hold
the rope while evacuating themselves. The rope is not shown in the figures.
[0052] Theevacuation system10 is arranged to take up as little roomaspossiblewhen the hatch 20 is closed, i.e., when
it is in standby. The evacuation chute 80, the rigid ring 70 and the tunnel 50 can be folded and packed together so that it at
least partly fits into the interior of the hatch 20 and so that it does not extend into the room where the escape opening 3 is
located. Likewise, thebed60,which is rollableontoa roll-upbar63/ transversebar, and thebrackets 71attached to the roll-
up bar 63, are also packed close to the support frame 40when the hatch 20 is closed. In Fig. 3 the evacuation system10 is
showed in standbywith the hatch 20 closed and the rest of the system10 compacted partly into and/or below the hatch 20.
[0053] A ladder 32 is pivotally connected to the roof frame30at the side of the roof frame closest to the edge 2 of the roof
1.When theescape system10 is in standby (i.e. thehatch closed) the ladder canbe foldedup.The ladder 32 canbesimilar
to a prior art attic ladder having a ceiling plate that conceales the ladder 32 and the escape opening 3when folded up. The
ladder 32 can be a telescopic ladder.
[0054] The ladder 32 can have a locking bracket 33 or similar solution for locking the hatch 20 in its closed positionwhen
the ladder 32 is folded up. The hatch 20 can be equipped with lift support 22 such as gas struts.
[0055] When personnel need to evacuate, they pull down the ladder 32. Pulling down the ladder 32 releases the hatch
20, so that the lift support 22opens thehatch20 to its openposition. The support frame40having legs41 sliding in grooves
in the roof frame 30 will be folded out so that the support frame 40 prevents the hatch 20 from closing. In Fig. 4 the
evacuation system 10 is showed in this configuration.
[0056] With the evacuation system 10 as seen in Fig. 4, personnel can climb up the ladder 32 to release the tunnel 50.
The tunnel 50 is spring-loadedby thespiral spring53.A releasemechanismmustbe inplace tohold the tunnel 50backuntil
released.Sucha releasemechanismcansimplybeoneormorestrapswithVelcro that theevacuatingpersonnel releases.
When released, the tunnel 50automatically extendsdown to theedge2of the roof1andpullsout the rolledupbed60 that is
arranged to be laid out between the roof 1 and the tunnel 50. The rigid ring 70 is held in place by the brackets 71 pivotally
connected to the roll-upbar 63of the bed60. Theevacuation chute 80caneither fall down from the rigid ring70by itself or it
can be arranged so that personnel evacuating releases it when they are at the distal end 52 of the tunnel 50.
[0057] The bed 60, can be inflatable to provide padding against the roof, and for helping to extend itself and for helping
the tunnel extending. The bed 60must then automatically inflate when the tunnel 50 is released. A small pressure vessel
with pressurized air can be connected to the bed 60 and to the release mechanism for simultaneous release.
[0058] When personnel evacuate it will be done in the following order.

1.Pull down ladder 32, so that the hatch20opensand the support frame40 folds out to support the hatch20 in its open
position
2. Climb up ladder 32
3. Release the tunnel 50 so that the tunnel (with the rigid ring 70), the bed 60 and the evacuation chute 80 is extended
4. Climb into the tunnel 50 and slide or crawl down to the distal end of the tunnel 50
5. Release the evacuation chute 80 (if not already released)
6. Slide down through the evacuation chute (the evacuation chute is designed to slowdown the speed of personnel so
that they do not hit the ground and hurt themselves)

Claims

1. Evacuation system (10) for evacuationof personnel fromabuilding (4) throughanescapeopening (3) in apitched roof
(1), the evacuation system (10) comprises:

- a hatch (20) having a size and shape suitable for covering the escape opening (3), the hatch (20) is arranged to
move between an open position and a closed position,
- a support frame (40), the support frame (40) is pivotable between a supporting positionwhere the support frame
(40) holds the hatch (20) in the open position, and a folded position,
- a tunnel (50) having an inlet end (51) attached to the support frame (40) and a distal end (52), the tunnel (50) is
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foldable,
- a rigid ring (70) arranged along a periphery of the distal end (52) of the tunnel (50), and
- a foldable evacuation chute (80) connected to the distal end (52) of the tunnel (50).

2. The evacuation system according to claim 1, wherein the system further comprises a roof frame (30), framing in said
escapeopening (3), thehatch (20) is hinged to the roof frame (30) at ahinge side (31) of the roof frame (30) arranged to
be opposite to a lower edge (2) of the roof (1).

3. The evacuation system (10) according to claim 1 or 2, wherein the system (10) further comprises a rollable bed (60)
having a proximal end (61) attached to the support frame (40) and a distal end (62) having a roll-up bar (63), the bed
(60) is arranged to be rolledupon the roll-upbar (63), the roll-upbar (63) is pivotably connected to the rigid ring (70) via
a bracket (71) on each side of the roll-up bar (63), the rollable bed (60) is arranged to be rolled out towards the lower
edge (2) of the roof (1) underneath the tunnel (50) when the tunnel is extended.

4. The evacuation system (10) according to any of the previous claims, wherein the hatch (20) has a hollow interior,
arranged for accommodating at least partly the support frame (40), the tunnel (50), the rollable bed (60), the ridgid ring
(60) and the evacuation chute (80), when the hatch (20) is in the closed position.

5. Theevacuation system (10) according to any of the previous claims,wherein thehatch (20) comprises lift support (22)
for moving the hatch (20) to its open position when a hatch lock mechanism, holding the hatch (20) in its closed
position, is released.

6. Theevacuation systemaccording to any of the previous claims, wherein the tunnel (50) comprises a spiral spring (53)
arranged for extending the tunnel (50) from a folded position and to keep the tunnel (50) taut when extended.

7. Theevacuation system (10) according to any of the previous claims,wherein the tunnel (50) and the evacuation chute
(80) is arranged to be held in a folded position close to the support frame (40) together with the rigid ring (70) until it is
released, when released the spiral spring (53) is arranged to propel the tunnel (50), the rigid ring (70), the rollable bed
(60) and the evacuation chute (80) away from the hatch (20).

8. The evacuation system according to any of the claims 2‑7, wherein the system (10) further comprises a ladder (32),
pivotally connected to the roof frame (30) at the side of the roof frame (30) arranged to face the lower edge (2) of the
roof (1), the ladder (32) is pivotable between a folded up position wherein a bottom of the ladder is close to the hatch
and a escape position wherein the bottom of the ladder (32) is pivoted downwards towards a floor inside the building
(4).

9. Theevacuation systemaccording to claim8,wherein the ladder (32) in its folded-upposition is arranged toprevent the
hatch (20) from opening and wherein it is arranged to release the hatch lock mechanism in its escape position.
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