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(54) A PLATFORM LIFTING SYSTEM

(57) The invention relates to a platform lifting system
for transporting a person or an object between at least a
ground level and a second level, said platform lifting sys-
tem 1 comprises a platform 15, a gate 16, and lifting
means 84 to move the platform at least between the
ground level and the second level, and a barrier arrange-
ment 17. The barrier arrangement comprises a safety
bar and a mechanical raising mechanism 20 to move the
safety bar between a raised position, preventing persons
from passing through the gate, and a lowered position,
allowing persons to pass through the gate. The mechan-
ical raising mechanism comprises an activation plate 14’.
The activation plate engages a floor 22, or a carrier plate
23, when the platform approaches the ground level, and
the safety bar is released and moves to the lowered po-
sition. The activation plate does not engage the floor, or
the carrier plate, when the platform is away from the
ground level, and the safety bar is placed in the raised
position.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a platform lifting
system for transporting a person or an object between
at least a ground level and a second level. Said platform
lifting system comprises a platform, a gate and a barrier
arrangement. The barrier arrangement comprises a safe-
ty bar moving between a raised position, preventing per-
sons or objects from leaving the platform through the
gate guarded by the barrier arrangement, and a lowered
position, allowing persons or objects to enter or leave the
platform through the gate guarded by the barrier arrange-
ment.

BACKGROUND OF THE INVENTION

[0002] In a building there may be a platform lifting sys-
tem moving persons or objects between at least a ground
level and a second level. The platform lifting system com-
prises a gate for persons to enter or leave the platform
at ground level. It is essential that the platform has a
barrier arrangement preventing persons or objects from
falling off or leaving the platform through the gate, when
the platform is in a position away from the floor or ground
level. At the second level there may be an exit, which
may be placed opposite the gate, for persons to enter or
leave the platform.
[0003] The barrier arrangements may require manual
operation risking that the barrier arrangements may not
be arranged to prevent persons from leaving or falling off
the platform, when the platform is in a lifted position away
from the floor. Further, a door used as a barrier arrange-
ment also requires space to open the door, requiring
more space for the platform lifting system.
[0004] Alternatively, such barrier arrangements may
be controlled automatically using electronic sensors to
detect the position of the platform and motors to control
the barrier arrangement. Such a system would require
use of power and may malfunction in case of a defect
sensor or a defect motor.
[0005] Hence, an improved, simple and fail proof bar-
rier arrangement would be advantageous, and in partic-
ular, a more efficient and/or reliable barrier arrangement
ensuring the barrier arrangement is arranged to prevent
persons from leaving or falling off the platform, when the
platform is not at the ground level would be advanta-
geous. Also a compact platform not requiring space for
opening a door would be advantageous.

OBJECT OF THE INVENTION

[0006] It is an object of the present invention to provide
a barrier arrangement for a platform lifting system, which
is ensuring that persons cannot fall off or leave the plat-
form when the platform is not at the ground level.
[0007] It is an object of the present invention to provide

a barrier arrangement for a platform lifting system, which
is mechanical and not relying on motors, sensors or man-
ual operation.
[0008] It is a further object of the present invention to
provide an alternative to the prior art.
[0009] In particular, it may be seen as an object of the
present invention to provide a safety bar arrangement
that solves the above mentioned problems of the prior art.

SUMMARY OF THE INVENTION

[0010] Thus, the above described object and several
other objects are intended to be obtained in a first aspect
of the invention by providing a platform lifting system for
transporting a person or an object between at least a
ground level and a second level, said platform lifting sys-
tem comprises:

- a platform,
- a gate,
- lifting means to move the platform at least between

the ground level and the second level, and
- a barrier arrangement,

wherein the barrier arrangement comprises a safety
bar, a barrier housing, and a mechanical raising
mechanism adapted to move the safety bar between
a raised position, preventing persons from passing
through the gate, and a lowered position, allowing
persons to pass through the gate, wherein
the mechanical raising mechanism comprises a con-
tact linkage and a sliding block;

- when the contact linkage engages a floor, or a
carrier plate, and the sliding block is displaced
a minimum release distance relative to the bar-
rier housing, the mechanical raising mechanism
is adapted to release the safety bar so that the
safety bar is positioned in the lowered position,
and

- when the contact linkage does not engage the
floor, or the carrier plate, the mechanical lifting
mechanism is adapted to engage the safety bar
and position the safety bar in the raised position.

[0011] The invention is particularly, but not exclusively,
advantageous for obtaining a platform lifting system com-
prising a barrier arrangement with a safety bar preventing
persons from falling off the platform through the gate,
when the platform is away from the ground level.
[0012] A further advantage of the invention is that the
gate is closed with the safety bar, which does not require
additional space for opening, like a door would.
[0013] The platform lifting system may be mounted on
or in an associated building, where the platform moves
between at least two different levels. However, it should
be understood that the platform might move between
more than two levels. The lowest level is the ground level
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or the first level.
[0014] The platform comprises a gate through which
persons may enter or leave the platform, when the plat-
form is at the ground level. Further, the platform may
comprise an exit through which persons can leave the
platform at different levels. At each level, there may be
an access opening in the associated building through
which a person can leave the platform through the exit.
The platform will stop at a selected level outside the ac-
cess opening in the associated building and a person
may leave or enter the platform through the exit of the
lifting system and the access opening in the building.
[0015] When the platform is at the ground level, per-
sons may leave or enter the platform through the gate.
The ground level may also be named the first level, and
ground level is to be understood as the lowest level the
platform can be at.
[0016] The platform lifting system comprises a barrier
arrangement. The barrier arrangement comprises a safe-
ty bar, a barrier housing and a mechanical raising mech-
anism. The safety bar is automatically raised when the
platform is away from the ground level, and the safety
bar is automatically lowered when the platform is in a
defined minimal distance from the ground level.
[0017] The mechanical raising mechanism is raising
or lowering the safety bar and is doing so automatically
depending on the position of the platform. When the safe-
ty bar is in a raised position, it is preventing persons from
passing through the gate. When the safety bar is in a
lowered position, persons are allowed to pass through
the gate entering or leaving the platform.
[0018] The mechanical raising mechanism comprises
a contact linkage and a sliding block. The contact linkage
may be a one piece contact rod or may alternatively be
divided in two or more pieces. The contact linkage may
comprise a connection rod and an activation plate. A con-
tact linkage is a mechanical linkage that is designed to
maintain contact between two or more parts, in this case
between the floor or carrier plate and the sliding block.
In normal operation, if the contact linkage is divided in
more pieces, the pieces move together as one and func-
tion the same way as when the contact linkage is a one
piece contact rod.
[0019] The sliding block may be fixed to the contact
linkage so the contact linkage and sliding block are mov-
ing together. Alternatively, the contact linkage and the
sliding block may be made in one piece. The sliding block
may be the part of the mechanical raising mechanism,
which is engaging the safety bar. The sliding block is
attached to the upper end of the contact linkage or is an
integrated part of the upper end of the contact linkage.
The upper end of the contact linkage is the end closest
to the top of the barrier housing.
[0020] The platform lifting system comprises lifting
means; the lifting means may move the platform at least
between the ground level and at least a second level.
The lifting means may comprise actuators, motors or
drives, which may be capable of moving the platform be-

tween different levels. There may be two or more levels.
There are at least a ground level, which also may be the
first level, and a second level, but there may be additional
levels like a third level, a fourth level etc.
[0021] In the context of the invention, the "lifting
means" may be understood as being one or more lifting
means, such as actuators, motors or drives. The one or
more lifting means may be the same type, or it may be
different types of lifting means / actuators. Preferably,
four actuators are provided in the lifting system.
[0022] The mechanical raising mechanism is mechan-
ical, which is to be understood as that the mechanical
raising mechanism is not using electricity or power. The
mechanical raising mechanism comprises a contact link-
age. The contact linkage is placed so that when the plat-
form approaches the ground level, the contact linkage is
activated to make the mechanical raising mechanism re-
lease the safety bar, so that the safety bar moves to the
lowered position. When the platform is at its lowest po-
sition, the contact linkage will be displaced as much as
possible relative to the barrier housing, and the safety
bar will be in the lowered position.
[0023] When the platform is moving away from the
ground level, the mechanical raising mechanism is
adapted to lift the safety bar to a raised position and to
lock the safety bar in the raised position, so that the safety
bar cannot be moved easily, for instance by a person
attempting to press it down with his hands.
[0024] "Approaching the ground level" is to be under-
stood as that the platform has a minimal distance to the
ground level that the contact linkage, being part of the
mechanical raising mechanism, is in contact with the
floor, or a carrier plate, at ground level. When the contact
linkage engages the floor, or the carrier plate, the contact
linkage is activated and the safety bar is lowered.
[0025] That the contact linkage is activated is to be
understood that it is engaging, is in contact with, the floor,
or the carrier plate, so that the contact linkage is displaced
relative to the barrier housing. When the sliding block is
displaced by a minimum release distance relative to the
barrier housing from the sliding blocks lowest position,
the contact linkage causes the safety bar to be released
so that the safety bar is able to move to the lowered po-
sition. When the safety bar is in the lowered position, the
gate is open and persons can enter or leave the platform
through the gate.
[0026] When the contact linkage is engaging the floor,
or the carrier plate, the sliding block is displaced by the
contact linkage being pushed into the barrier housing by
the floor, or the carrier plate. When the sliding block is
displaced by the minimum release distance, the safety
bar is released.
[0027] The minimum release distance is to be under-
stood as the minimum distance the sliding block is to be
displaced relative to the barrier housing from the lowest
possible position of the sliding block relative to the barrier
housing, before the mechanical raising mechanism is
adapted to release the safety bar, so that the safety bar

3 4 



EP 4 431 434 A1

4

5

10

15

20

25

30

35

40

45

50

55

can be positioned in the lowered position. The lowest
possible position of the sliding block is also a locking
position, where the sliding block locks the safety bar in
the raised position. Therefore, the minimum release dis-
tance is the distance the sliding block must be moved
from the locking position to the release position, where
the sliding block is not engaging the safety bar, and the
safety bar can move freely, and due to gravity, will move
to the lowered position. In between the lowered position
and the raised position, the safety bar is in intermediate
positions, where the safety bar may still be engaged by
the sliding block, while the sliding block is moving from
the locking position to the release position or vice versa.
[0028] The minimum release distance may preferably
be 50 mm, but may alternatively for instance be 0 mm,
10 mm, 20 mm, 30 mm, 40 mm, 60 mm, 70 mm, 80 mm,
90 mm, or 100 mm.
[0029] When the platform is away from the ground lev-
el, the contact linkage will be in its lowest position relative
to the barrier housing, due to gravity or due to the tension
spring, and the safety bar is positioned in the raised po-
sition and closes the gate so that persons cannot leave
the platform through the gate.
[0030] The safety bar will automatically be in the raised
position when the platform is away from the ground level.
That the platform is away from the ground level is to be
understood as the contact linkage is not engaging the
floor, or the carrier plate. Therefore, when the platform
is at ground level, and the safety bar is in the lowered
position and the platform then moves up, away from the
ground level, the safety bar is automatically raised and
moved to the raised position. The safety bar remains in
the raised position as long as the platform is away from
the ground level.
[0031] The platform lifting system may comprise an exit
opposite to the gate. The exit is usually turned towards
a wall or a floor deck of an associated building, and when
there are access openings or doorways in the wall or the
floor deck on the second level or at a higher level, persons
can enter or leave the platform through the exit and the
access opening. At the second level or higher levels or
any level away from the ground level, persons cannot
leave the platform through the gate.
[0032] The platform lifting system may take at least two
positions:

- a stairway position
- a platform lift position.

[0033] In an embodiment, the platform may be divided
in steps. When the platform is in the platform lift position,
the steps are forming a plane surface, but in the stairway
position, the platform is turned into a stairway, where the
steps are vertically offset in relation to each other. When
in stairway position, the carrier plate is positioned to en-
gage the contact linkage to ensure the safety bar is in
the lowered position so that persons can use the stairway.
[0034] In some situations, it may not be practical to use

the floor to engage the contact linkage, and in that case
a carrier plate can be positioned to engage the contact
linkage instead. For instance, when in stairway position,
the contact linkage will be too far away from the floor,
therefore when in stairway position, a carrier plate is used
to engage the contact linkage. The carrier plate may be
mounted under the actuators fixed to the legs of the ac-
tuators, so the carrier plate is not at floor level, but when
in stairway position the carrier plate is placed with some
distance to the floor.
[0035] The barrier housing comprises a guide bearing;
the guide bearing may act as a stop for the contact link-
age. The guide bearing limits how far the contact linkage
may be displaced downwards relative to the barrier hous-
ing. The contact linkage may comprise an opening allow-
ing the contact linkage to move slidably around the guide
bearing. The guide bearing may act as a stop limiting
how far the contact linkage may be displaced downwards
relative to the barrier housing. The barrier housing may
have an open structure (partly or fully), or a closed struc-
ture (partly or fully), and the skilled person will readily
understand that the function of the barrier housing com-
prises to fixate selected part(s), and guide moveable
part(s).
[0036] It is to be noted that when writing that the contact
linkage is moved or displaced relative to the barrier hous-
ing, it is actually the barrier housing which is fixed to the
platform that is moving, while the contact linkage, con-
nection rod and activation plate are standing on the floor
or carrier plate.
[0037] In an embodiment, the platform may be a uni-
form plate. In this case, the platform cannot be divided
into steps and cannot take the stairway position.
[0038] In an embodiment of the invention, , when the
contact linkage does not engage the floor, or the carrier
plate, the sliding block is adapted to being positioned in
a locking position, locking the safety bar in the raised
position.
[0039] The locking position of the sliding block may
also be the lowest possible position of the sliding block,
locking the safety bar in the raised position.
[0040] In an embodiment of the invention, when the
contact linkage does engage the floor, or the carrier plate,
and the sliding block is displaced a minimum release dis-
tance relative to the barrier housing, the sliding block is
adapted to being positioned in a release position, and
the safety bar is released from the raised position.
[0041] The safety bar comprises a swivel head, which
is the rotatable end of the safety bar. The swivel head
may be an integrated part of the safety bar, or may be a
separate piece fixed to the bar portion of the safety bar.
The swivel head is mounted rotatably around a bearing,
so the safety bar can move between a raised position
and a lowered position by rotating around the bearing.
[0042] The sliding block is placed, so it may engage
the swivel head at the rotatable end of the safety bar.
The sliding block may be positioned in a locking position,
a release position and an intermediate position. In the
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locking position, the sliding block locks the safety bar in
the raised position by engaging the swivel head, so the
safety bar is locked in the raised position. In the release
position, the sliding block is displaced the minimum re-
lease distance relative to the barrier housing from the
sliding blocks lowest position, and then the sliding block
is no longer in contact with the swivel head and the safety
bar will, due to gravity, be in the lowered position. When
the sliding block is in the intermediate position, the sliding
block is moving between the release position and the
locking position or vice versa. In the intermediate posi-
tion, the sliding block is in contact with the swivel head,
but is not locking the safety bar.
[0043] When the contact linkage does not engage the
floor, or the carrier plate, the contact linkage will be placed
in its lowest position by either gravity or a tension spring.
The sliding block is fixed to the contact linkage and is
therefore following the contact linkage down. The sliding
block then engages the swivel head of the safety bar
making the safety bar rotate around the bearing to the
raised position. When the contact linkage is in its lowest
position, the sliding block is positioned to lock the safety
bar in the raised position.
[0044] When the contact linkage is engaging the floor,
or the carrier plate, and the sliding block is displaced a
minimum release distance relative to the barrier housing
from the lowest position of the contact linkage, the contact
linkage is arranged to cause the sliding block to be po-
sitioned in the release position, whereby the safety bar
is being positioned in the lowered position.
[0045] In an embodiment of the invention, the contact
linkage comprises a connection rod and an activation
plate, the connection rod is mounted between the acti-
vation plate and the sliding block, so that when the acti-
vation plate engages the floor, or the carrier plate, the
activation plate engages the connection rod, and the con-
nection rod engages the sliding block, so that when the
sliding block is displaced a minimum release distance
relative to the barrier housing, the sliding block is posi-
tioned in the release position.
[0046] The contact linkage may comprise a connection
rod and an activation plate. A connection rod may be
placed between the activation plate and the sliding block.
When one end of the activation plate engages the floor,
or the carrier plate, the other end of the activation plate
during normal operation engages the connection rod.
[0047] If the contact linkage comprises an activation
plate and a connection rod, the contact linkage and the
activation plate both comprise openings allowing the ac-
tivation plate and the connection rod to move slidably
around the guide bearing, and the guide bearing may act
as a stop limiting how far the activation plate and the
connection rod may be displaced both upwards and
downwards relative to the barrier housing.
[0048] When the sliding block is displaced a minimum
release distance relative to the barrier housing, the con-
nection rod is at its highest possible position. When the
connection rod is at its lowest possible position, the con-

nection rod cannot move further, such as further down,
because it is stopped by the guide bearing.
[0049] It is to be noted that when writing that the contact
linkage, connection rod and activation plate are moved
or displaced relative to the barrier housing, it is actually
the barrier housing which is fixed to the platform that is
moving, while the contact linkage, connection rod and
activation plate are standing on the floor or carrier plate.
[0050] In an embodiment of the invention, when the
activation plate does not engage the floor, or the carrier
plate, the sliding block is adapted to be positioned in the
locking position.
[0051] In an embodiment of the invention, when the
sliding block is positioned in the release position, the
safety bar is positioned in the lowered position.
[0052] When the contact linkage and the sliding block
are pushed up by engaging the floor, or the carrier plate,
and the sliding block is placed in the release position, the
safety bar is arranged to move to the lowered position
by gravity.
[0053] In an embodiment of the invention, the mechan-
ical raising mechanism further comprises spring means,
preferably a tension spring, and when the contact linkage
does not engage the floor, or the carrier plate, the spring
means entail that the safety bar is being positioned in the
raised position.
[0054] When the platform is moving away from the
ground level, the contact linkage and the sliding block
will be pulled down by spring means, preferably a tension
spring. Then the sliding block will be pulled down to en-
gage the swivel head of the safety bar, and when the
sliding block reaches its lowest position, it fixes the safety
bar in the raised position and locks the safety bar in the
raised position, so the safety bar cannot be pushed down.
Therefore, when the sliding block is in the locking posi-
tion, the sliding block locks the safety bar in the raised
position.
[0055] Preferably, a tension spring is used to pull the
sliding block and the contact linkage down to raise the
safety bar to the raised position. Alternatively, a linear
actuator, a gas tension spring, an air cylinder, a hydraulic
cylinder or other means providing the necessary force
may be used instead of a tension spring.
[0056] The spring means entail that the safety bar is
being positioned in the raised position by pulling the con-
tact linkage to its lowest possible position relative to the
barrier housing. The sliding block is fixed to or part of the
contact linkage, and the sliding bock is engaging the safe-
ty bar or the swivel head of the safety bar, to position the
safety bar in the raised position.
[0057] In an embodiment of the invention, when the
contact linkage does not engage the floor, or the carrier
plate, the spring means, preferably a tension spring, is
adapted to pull the contact linkage down, and the sliding
block is adapted to engage the safety bar, so the safety
bar is positioned in a raised position, which is preferably
substantially horizontal.
[0058] Typically, the spring means is mounted as a pull
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tension spring and is pulling the contact linkage and the
sliding block down against the floor, the carrier plate or
the stop in the guide bearing.
[0059] When the contact linkage is engaging the floor,
or the carrier plate, the contact linkage is pushing the
sliding block up against the tension spring force, placing
the sliding block in the release position. However, when
the contact linkage is not engaging the floor, the tension
spring force is retracting, and the contact linkage and the
sliding block will be in their lowest position, and the sliding
block is positioned in the locking position.
[0060] When the safety bar is moving towards the
raised position, the safety bar may meet resistance, for
instance a person may be in its way, so the safety bar
cannot move to the raised position. In that case, as the
safety bar is moved by the force of the tension spring,
the safety bar makes no harm and simply stops its move-
ment towards a raised position, until the obstacle pre-
venting it from moving is removed. Also, when the safety
bar is moving towards the lowered position, the safety
bar stops if the safety bar is meeting resistance.
[0061] In an embodiment of the invention, the spring
means, preferably a tension spring, the sliding block and
at least a part of the contact linkage are mounted inside
the barrier housing.
[0062] Preferably, the spring means and the rod are
mounted inside the barrier housing to protect the moving
parts and to ensure no external means, including persons
on the platform, may interfere with the rod, the sliding
block and the spring means.
[0063] In an embodiment of the invention, the barrier
housing and the mechanical raising mechanism is posi-
tioned in a fixed position on the platform.
[0064] That the barrier housing and the mechanical
raising mechanism is positioned in a fixed position on the
platform is to be understood as the barrier housing is
placed so the barrier housing moves parallel with the
platform. The barrier housing may be fixed on the plat-
form.
[0065] In an embodiment of the invention, a sensor
mechanism is adapted to stop the movement of the plat-
form if the safety bar is not positioned in the raised posi-
tion when the contact linkage disengages the floor, or
the carrier plate.
[0066] For security reasons, the platform must not be
able to move too far away from the ground level without
the safety bar raised and locked. The safety bar may be
prevented from moving to a raised position, for instance,
it may be blocked by items or persons in the way for the
movement of the safety bar. If the safety bar is not raised,
a sensor mechanism, e.g. a switch is activated causing
the movement of the platform to stop. The sensor mech-
anism preferably is an electromechanical switch, but may
be any sensor mechanism capable of detecting that the
safety bar is not raised when the platform is moving away
from ground level.
[0067] In normal operation, the connection rod and ac-
tivation plate move together as one and function the same

way as when the contact linkage is made in one piece,
such as a one piece contact rod.
[0068] When the safety bar is not in the raised position,
and the connection rod and the activation plate are dis-
placed relative to each other, then there may be a sensor
mechanism, preferably a switch, detecting the displace-
ment between the connection rod and activation plate,
and when the sensor mechanism is activated, by detect-
ing a displacement, the movement of the platform is
stopped.
[0069] In some countries, it is required for safety rea-
sons that the safety bar is raised and locked when the
platform is not at ground level. Therefore, the contact
linkage is in this case divided into an activation plate and
a connection rod, and a sensor mechanism, preferably
a switch, is placed to be activated in case the connection
rod and the activation plate are displaced relatively to
each other.
[0070] In an embodiment of the invention, a sensor
mechanism is adapted to stop the movement of the plat-
form if the activation plate and the connection rod are
displaced relative to each other with more than a maxi-
mum displacement.
[0071] When the platform is moving away from ground
level, the two parts of the contact linkage, the connection
rod and the activation plate, are expected to follow each
other and move together as one. However, if the safety
bar meets an obstacle, preventing the safety bar from
moving to the raised position, the stopped safety bar will
stop the connection rod from moving downwards relative
to the housing. The movement or displacement of the
connection rod relative to the housing is stopped by the
swivel head of the safety bar preventing the sliding block,
which is fixed to the connection rod, to move to the locking
position. Hereby, the connection rod stops being dis-
placed relative to the barrier housing.
[0072] If the activation plate is not moving together with
the connection rod as the activation plate continues being
displaced downward relative to the barrier housing, while
the connection rod is not being displaced relative to the
housing, a sensor mechanism may be activated to stop
the movement of the platform, when the distance be-
tween the connection rod and the activation plate be-
comes too big, and the activation plate and the connec-
tion rod are displaced relative to each other with more
than a maximum displacement.
[0073] The maximum displacement may only be a few
millimetres, the maximum displacement may preferably
be 5 mm, or more preferably 3 mm, or even more pref-
erably 2 mm. Alternatively, the maximum displacement
may be 10 mm, 8 mm, 6 mm or 4 mm.
[0074] When the obstacle is removed, the connection
rod will be displaced downwards relative to the housing,
until the connection rod and the activation plate resume
contact, and the switch is deactivated and the platform
may resume moving.
[0075] The sensor mechanism may only be operation-
al at the lower 50 (or 30, 40, 60, 100) mm of the platform
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travel. Above 50 mm, the sensor mechanism is inactive,
because the connection rod and activation plate are at
their maximum travel around the guide bearing, and the
safety bar is in the raised position. The activation plate
is activated by the floor, or the carrier plate, only at the
lower 50 mm of the platform travel (or by the carrier plate
when the platform is in stairway position).
[0076] In an embodiment of the invention, the lifting
means comprises at least one drive unit.
[0077] Preferably, lifting means are placed in each cor-
ner of the platform; the lifting means may be actuators
with legs, which may be extendable and thereby lifting
up the platform. Thereby the lifting means may comprise
four motor or drive units, one in each actuator. The lifting
means are moving the platform up and down.
[0078] Alternatively, a drive unit is mounted on the as-
sociated building at either the wall or the floor deck. The
platform is attached to the two columns mounted on the
associated building, and means like a cable or a belt in
at least one of the two columns moves the platform up
and down between the levels. The drive unit may be
mounted between the two columns driving the cable or
belt in the two columns.
[0079] The access openings in the building may be
placed between two columns, and the exit from the plat-
form may be placed between the two columns.
[0080] In an embodiment of the invention, the platform
lifting system comprises an exit opposite to the gate.
[0081] There may be an exit opposite to the gate, al-
lowing persons to leave or enter the platform, when the
platform is not at ground level. The persons may leave
the platform through the exit, when the exit is at an access
opening placed opposite of the gate, when the platform
is at the second level, third level, fourth level etc.
[0082] In an embodiment of the invention, the platform
lifting system is configurable to at least two positions:

- a stairway position, wherein the platform is turned
into a stairway comprising at least two steps, which
are displaceable in relation to each other; in the stair-
way position the carrier plate is positioned to engage
the contact linkage to ensure the safety bar is in the
lowered position, and

- a platform lift position, wherein the platform is turned
into a plane surface.

[0083] In the stairway position, the platform is recon-
figured to form a stairway. In this case, the platform com-
prises two, or more, steps. The steps are vertically offset
relative to each other forming a stairway, and the lowest
step is the step closest to the floor, and the safety bar,
the barrier housing and activation plate may be mounted
to follow the lowest step. When in stairway position, the
carrier plate is lifted off the ground, so the carrier plate
engages the contact linkage , and the safety bar is low-
ered.
[0084] The invention further relates to a second aspect
of the invention being a method of operating a platform

lifting system for transporting a person or an object be-
tween at least a ground level and a second level, said
platform lifting system is comprising:

- a platform,
- a gate,
- lifting means to move the platform at least between

the ground level and the second level, and
- a barrier arrangement,

wherein the barrier arrangement is comprising a
safety bar, a barrier housing, and a mechanical rais-
ing mechanism to move the safety bar between a
raised position, preventing persons from passing
through the gate, and a lowered position allowing
persons to pass through the gate,
the mechanical raising mechanism is comprising a
contact linkage and a sliding block;
the method comprises the steps:

- when the contact linkage is engaging a floor, or
a carrier plate

- , and the sliding block is displaced a minimum
release distance relative to the barrier housing,
the mechanical raising mechanism is releasing
the safety bar, so that the safety bar is in the
lowered position, and

- when the contact linkage is not engaging the
floor, or a carrier plate, the mechanical raising
mechanism is positioning the safety bar in the
raised position.

[0085] The first and second aspect of the present in-
vention may each be combined with any of the other as-
pects. These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE FIGURES

[0086] The platform lifting system according to the in-
vention will now be described in more detail with regard
to the accompanying figures. The figures show one way
of implementing the present invention and are not to be
construed as being limiting to other possible embodi-
ments falling within the scope of the attached claim set.

Fig. 1 illustrates the lifting system of the invention
with the platform at ground level with the safety bars
lowered.
Fig. 2 illustrates the lifting system of the invention
with the platform at the second level with the safety
bars raised.
Fig. 3 illustrates the lifting system in the stairway po-
sition.
Fig. 4 illustrates the barrier arrangement, which is
arranged to lower and raise the safety bar.
Fig. 5a illustrates a cross section of the barrier ar-
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rangement illustrating the parts inside the barrier ar-
rangement, in the embodiment including a sensor
arrangement.
Fig. 5b illustrates the inside of the lower part of the
barrier housing in an embodiment including the sen-
sor arrangement.
Fig. 6a illustrates a cross section of the barrier ar-
rangement illustrating the parts inside the barrier ar-
rangement, in the embodiment without a sensor ar-
rangement.
Fig. 6b illustrates the inside of the lower part of the
barrier housing, in the embodiment without the sen-
sor arrangement.
Fig. 7a and 7b illustrate the upper part and the lower
part of the barrier housing when the platform is at its
lowest position.
Fig. 8a and 8b illustrate the upper part and the lower
part of the barrier housing when the platform has
started moving away from the ground and the safety
bar is in an intermediate position.
Fig. 9a and 9b illustrate the upper part and the lower
part of the barrier housing when the activation plate
is no longer engaging the floor, or the carrier plate.
Fig. 10a and 10b illustrate the sensor mechanism.
Fig. 11 illustrates the method where the safety bar
moves between the lowered position and the raised
position.

DETAILED DESCRIPTION OF AN EMBODIMENT

[0087] Fig. 1 illustrates the platform lifting system 1 of
the invention comprising the platform 15, a gate 16, a
barrier arrangement 17, steps 102, a rotatable ramp 9,
at least one baluster 105 - ten balusters are shown in fig.
1, side pieces 106, and banisters 107. The barrier ar-
rangement 17 comprises safety bars 18 and barrier hous-
ings 19.
[0088] In fig. 1, the platform is at ground level 24 at the
floor 22, with the safety bars 18 in the lowered position.
The platform 15 can move between the ground level 24
and at least a second level 25. An access opening 26 or
a doorway may be located at the second level allowing
persons to move on and off the platform through the exit
27 and the access opening 26.
[0089] The platform 15 may be connected to the col-
umns 34 by attachment bars 35, which is fixed to the
platform, preferably to the step furthest away from the
gate 16 and slideably attached to the columns 34.
[0090] The platform comprises two, or more, steps
102. In fig. 1, five steps are shown, but there may be
more steps or fewer steps. In fig. 1, the steps are placed
in the same level forming a plane surface of the platform.
[0091] In the front and the rear baluster 105 on each
side of the platform 15 are mounted lifting means 84 in
the form of actuators which can lift up the platform.
[0092] Fig. 2 illustrates the platform lifting system 1
showing the platform at the second level with the safety
bars 18 raised to a substantial horizontal position, pre-

venting persons from the platform 15 to leave the platform
through the gate 16. However, persons may leave or en-
ter the platform through the exit 27 on the second level
25 of the building. The barrier housings 19 may comprise
a recess 28. The safety bars 18 may move into the recess
28 when in the lowered position.
[0093] The safety bars 18 are preventing persons on
the platform 15 from leaving the platform. The safety bars
in fig. 2 are in a raised position, where the safety bars
are in a horizontal position preventing persons from pass-
ing through the gate 16. When at the ground level, the
safety bars 18 are lowered to the lowered position as
shown in fig. 1, where the safety bars are in a substantially
vertical position, and moved into the recess 28.
[0094] In fig. 2, the rotating ramp 9 is moved to a po-
sition where it also contributes to hinder passage from
the platform 15 through the gate 16. Lifting means 84 are
provided to lift the platform. The lifting means 84 prefer-
ably may be actuators placed in the front and rear bal-
uster 105 on each side of the platform 15, so lifting means
84 are placed in each corner of the platform. The lifting
means 84 may have telescopic legs 85, which are ex-
tending when lifting the platform and retract when the
platform is lowered. A carrier plate 23 is attached on each
of the lifting means placed at the gate 16 next to the
barrier housings 19.
[0095] Alternatively, lifting means may be placed in the
columns 34; in this case, there may not be any legs.
[0096] Fig. 3 illustrates the platform in the stairway po-
sition. The steps 102 are now vertically offset relative to
each other forming a stairway, and the lowest step 102’
is the step closest to the floor, and the safety bar 18, the
barrier housing 19 and activation plate (not shown) may
be mounted to follow the lifting means 84 mounted in the
front baluster 105’. The legs of the front lifting means
comprise a carrier plate 23 (shown in fig 2); the carrier
plate is needed if the platform 15 may go into the stairway
position, where in the stairway position, the lowest step
is raised above the floor 22, as in fig. 3, and therefore
the safety bar would move to a raised position, if a carrier
plate 23 was not mounted on the actuator legs 85 of the
front lifting means 84, as shown in fig. 2.
[0097] When the platform lifting system is in the stair-
way position, the front actuator legs 85 are pulled up into
the front lifting means 84, thereby the carrier plate 23 is
placed close to the lowest step 102’ in contact with the
contact linkage 14 pushing the contact linkage into the
barrier housing 19, releasing the safety bars 18, which
then move to the lowered position allowing persons to
enter the stairway. The front end of the platform is resting
on the front end of the side piece 106, while the front
actuator legs are pulled up for the carrier plate 23 to en-
gage the activation plate 14’ to lower the safety bar 18.
[0098] When in stairway position, the safety bars 18
are in the lowered position allowing passage to the stair-
way, the highest step 102" is at level with the second
level, so persons may use the stairway to move between
the ground level 24 and the second level 25.
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[0099] Fig. 4 illustrates the barrier arrangement 17,
which is arranged to lower and raise the safety bar 18
between a raised position, where the safety bar is posi-
tioned substantially horizontally, and a lowered position,
where the safety bar is positioned substantially vertically,
preferably in a recess 28. The safety bar moves around
a turning point 29 (see fig. 5a).
[0100] The barrier arrangement 17 comprises a barrier
housing 19, a safety bar 18, and a contact linkage 14.
When the contact linkage 14 engages the floor 22, or a
carrier plate 23, the contact linkage is pushed partly up
into the barrier housing 19 and is thereby causing the
safety bar 18 to be released from the raised position,
when the sliding block is displaced to a minimum release
distance relative to the barrier housing, and the safety
bar will move to the lowered position.
[0101] Fig. 5a illustrates a cross section of the barrier
arrangement 17 illustrating the parts inside the barrier
arrangement, in the embodiment without a sensor ar-
rangement. The contact linkage 14 in this embodiment
comprises a connection rod 14" and an activation plate
14’. Inside the barrier arrangement 17 is the connection
rod 14", a tension spring 50, a sliding block 30 and a
sensor mechanism 48. When the activation plate 14’ en-
gages the floor 22, or a carrier plate 23, the activation
plate 14’ is pushed up into the barrier housing 19, where
it engages the connection rod 14" and pushes the con-
nection rod up, so the connection rod engages the sliding
block 30, which is pushed up and thereby is pushed away
from the locking position to a release position. Then the
safety bar 18 moves down due to gravity and the safety
bar moves to the lowered position giving access to the
platform 15 through the gate 16. The sliding block 30 is
fixed to the upper end 36 of the contact linkage 14 or is
an integrated part of the upper end of the contact linkage.
The upper end of the contact linkage is the end closest
to the top 37 of the barrier housing.
[0102] When the platform is moving away from the
ground level to a higher position, the safety bars are
raised to a horisontially raised position. This is done by
the tension spring 50 pulling the contact linkage 14 down,
and thereby also pulling down the sliding block 30, which
is fixed to the contact linkage 14. The sliding block en-
gages the safety bar 18, and makes the safety bars 18
rotate on the turning point 29 to a horizontal raised posi-
tion. The tension spring is fixed to the contact linkage 14
at a connection point 71 and to the barrier housing 19 at
a connection point 72. The connection point 72 in the
barrier housing is placed lower than the connection point
71 in the contact linkage 14, so the tension spring is pull-
ing the actuation rod 14 downwards relative to the barrier
housing.
[0103] Fig. 5b illustrates a cross section of the inside
of the lower part of the barrier housing 19 in the embod-
iment without the sensor arrangement. Fig. 5b shows the
contact linkage 14 comprising a connection rod 14" and
the activation plate 14’, a rod plate 41, which is fixed to
the connection rod 14" and may be an integrated part of

the connection rod, and always moves together with the
connection rod, the activation plate 14’ and the sensor
mechanism 48. The sensor mechanism 48 comprises a
switch 60 comprising a switch arm 51, which in fig. 5b is
shown twice, both in the deactivated position 51’ and in
the activated position 51". The switch housing 52 is fixed
to the connection rod by plate 41. A guide bearing 55 is
fixed to the barrier housing 19. The connection rod 14"
and the activation plate 14’ are mounted slidably around
the guide bearing 55, allowing the connection rod 14" and
the activation plate 14’ to move or be displaced relative
to each other. An edge 57 in an opening 59 in the acti-
vation plate 14’ may push down the switch arm 51" and
activate the switch.
[0104] The displacement spring 64 is pushing down
the activation plate 14’, when the connection rod is
stopped from moving by a blocked safety bar.
[0105] Fig. 6a illustrates a cross section of the barrier
arrangement 17 illustrating the parts inside the barrier
arrangement, in the embodiment without a sensor ar-
rangement. The barrier arrangement is similar to the bar-
rier arrangement illustrated in Fig. 5a except the barrier
arrangement does not comprise a sensor mechanism
48. Instead in Fig. 6a, the activation plate 14’ and the
connection rod 14" are fixed together so they cannot
move relative to each other. Thereby a contact linkage
14 is obtained comprising the activation plate 14’ and the
connection rod 14". Alternatively, the activation plate and
the connection rod are formed in one piece. The sliding
block 30 is attached to the upper end 36 of the contact
linkage 14. The upper end of the contact linkage is the
end closest to the top 37 of the barrier housing.
[0106] Fig. 6b illustrates the inside of the lower part of
the barrier housing, in the embodiment without the sensor
mechanism. The contact linkage 14 comprises the acti-
vation plate 14’ and the connection rod 14", and the ac-
tivation plate 14’ and the connection rod 14" cannot move
relative to each other. The contact linkage 14 is mounted
slidably around the guide bearing 55, the guide bearing
limits the movements of the contact linkage 14 and func-
tions as a stop for how far out of the barrier housing 19
the lower end of the contact linkage 14 or the activation
plate 14’ may move.
[0107] Fig. 7a, 7b, 8a, 8b, 9a and 9b illustrate the in-
teraction between the sliding block 30, the safety bar 18,
the connection rod 14" and the activation plate 14’ during
normal operation. The safety bar 18 comprises a swivel
head 18’. The swivel head may comprise rollers 32.
[0108] Fig. 7a and 7b are respectively showing the up-
per part and the lower part of the barrier housing 19,
when the platform is at its lowest position. The activation
plate 14’ is pushed as far as possible into the barrier
housing 19. The activation plate 14’ has therefore pushed
the connection rod 14" and the sliding block 30 as far up
as possible, so that the sliding block 30 is pushed to its
highest position towards the top of the barrier housing
19. Thereby, the sliding block is in the release position,
to be understood as the sliding block is not in contact
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with the swivel head 18’ of the safety bar 18. Therefore,
the safety bar is released and the safety bar 18 is in the
lowered position substantially vertically along the barrier
housing 19.
[0109] Fig. 8a and 8b respectively illustrate the upper
part and the lower part of the barrier housing when the
platform has just started to move away from the ground,
but the sliding block 30, which is fixed to the contact link-
age 14, is not displaced the minimum release distance
relative to the barrier housing 19, and therefore the safety
bar is not released, but is in an intermediate position. The
activation plate 14’ is not pushed as far into the barrier
housing 19 as possible and is still in contact with the floor,
or the carrier plate. The tension spring 50 is therefore
pulling the connection rod 14" down, and with the rod,
the sliding block 30 is being pulled down and is engaging
the swivel head 18’ of the safety bar 18 moving the safety
bar up. The safety bar 18 is now in an intermediate po-
sition between the lowered position and the raised posi-
tion.
[0110] Fig. 9a and 9b illustrate the safety bar 18 in the
raised position, when the activation plate 14’ is no longer
engaging the floor, or the carrier plate. The activation
plate 14’ is not in contact with the floor, or the carrier
plate, and is therefore now in its lowest position, pulled
down by gravity, the displacement spring 64 or indirectly
the tension spring 50. The tension spring 50 has pushed
the connection rod 14" as far down as possible to the
connection rod’s 14" lowest position and the sliding block
30 is now locking the safety bar 18 in its raised position
by the sliding block engaging the locking point 33 of the
swivel head 18’. The sliding block 30 prevents the safety
bar from lowering; the safety bar is locked in the raised
position, and cannot be moved or pushed down, before
the sliding block is pushed up and away from the locking
position. The sliding block is pushed away by the activa-
tion plate engaging the floor, or the carrier plate.
[0111] Fig. 7a, 7b, 8a, 8b, 9a and 9b illustrate the pre-
ferred embodiment, where the contact linkage 14 com-
prises a connection rod 14" and an activation plate 14’,
however the functionality of the sliding block 30 engaging
the swivel head 18’ of the safety bar 18 is substantially
the same in the embodiment where the contact linkage
14 is in one piece.
[0112] Fig. 10a and 10b illustrate the sensor mecha-
nism 48. The sensor mechanism is a security function
ensuring that the platform cannot move very far, only a
few centimetres, from the floor, or the carrier plate, if the
safety bar is not moved to the raised position and blocked
by the sliding block. The switch 60 is mounted on the
connection rod 14" or the rod plate 41. When working
normally, the connection rod 14" and the activation plate
14’ move together in unison, but if something is prevent-
ing the safety bar 18 to get into the raised position, when
the platform is moving away from the ground level, then
the activation plate 14’ will move down or be displaced
due to gravity or due to the displacement spring 64, but
the connection rod 14" is not being displaced down-

wards, because the safety bar 18 is not moving up, pre-
venting the sliding block 30 from moving to the locking
position, and therefore a displacement occurs between
the connection rod 14" and the activation plate 14’, the
activation plate is moving relative to the connecting rod
around the guide bearing 55, and an edge 57 in the ac-
tivation plate 14’ will push down the switch arm 51 to the
activated position 51". This activates the switch 60, and
when the switch is activated, the lifting means 84 is
stopped or turned off, so the movement of the platform
stops. Therefore, the platform can only move a few cen-
timetres away from ground level if the safety bar is not
in the raised position.
[0113] The displacement spring 64 may not be needed,
but in case activation plate 14’ is not moving down by
gravity, because it may be stuck, the displacement spring
may add an extra push for the activation plate 14’ to move
or be displaced downwards.
[0114] Fig. 11 illustrates the method where the safety
bar moves between the lowered position and the raised
position. The step S1 is when the contact linkage 14 is
engaging the floor 22, or a carrier plate 23, and the sliding
block 30 is displaced a minimum release distance from
the lowest position of the contact linkage relative to the
barrier housing 19, then the mechanical raising mecha-
nism 17 is releasing the safety bar 18, and is positioning
the safety bar in the lowered position, and step S2 is
when the contact linkage 14 is not engaging the floor 22,
or a carrier plate 23, the mechanical raising mechanism
17 is positioning the safety bar 18 in the raised position.
[0115] When the platform lifting system moves up and
down, to and away from ground level, the safety bar either
moves to a lowered position in step S1 or a raised position
in step S2.
[0116] Although the present invention has been de-
scribed in connection with the specified embodiments, it
should not be construed as being in any way limited to
the presented examples. The scope of the present in-
vention is set out by the accompanying claim set. In the
context of the claims, the terms "comprising" or "com-
prises" do not exclude other possible elements or steps.
Also, the mentioning of references such as "a" or "an"
etc. should not be construed as excluding a plurality. The
use of reference signs in the claims with respect to ele-
ments indicated in the figures shall also not be construed
as limiting the scope of the invention. Furthermore, indi-
vidual features mentioned in different claims may possi-
bly be advantageously combined, and the mentioning of
these features in different claims does not exclude that
a combination of features is not possible and advanta-
geous.

Claims

1. A platform lifting system for transporting a person or
an object between at least a ground level (24) and
a second level (25), said platform lifting system (1)
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comprises:

- a platform (15),
- a gate (16),
- lifting means (84) to move the platform at least
between the ground level and the second level,
and
- a barrier arrangement (17),
wherein the barrier arrangement comprises a
safety bar (18), a barrier housing (19), and a
mechanical raising mechanism (20) adapted to
move the safety bar between a raised position,
preventing persons from passing through the
gate, and a lowered position allowing persons
to pass through the gate, wherein
the mechanical raising mechanism comprises a
contact linkage (14) and a sliding block (30),

- when the contact linkage engages a floor
(22), or a carrier plate (23), and the sliding
block (30) is displaced a minimum release
distance relative to the barrier housing (19),
the mechanical raising mechanism (20) is
adapted to release the safety bar so that the
safety bar is positioned in the lowered po-
sition, and
- when the contact linkage does not engage
the floor, or the carrier plate, the mechanical
raising mechanism is adapted to engage
the safety bar and position the safety bar in
the raised position.

2. The platform lifting system according to claim 1,
when the contact linkage (14) does not engage the
floor (22), or the carrier plate (23), the sliding block
is adapted to being positioned in a locking position,
locking the safety bar in the raised position.

3. The platform lifting system according to claims 1 or
2, wherein when the contact linkage does engage
the floor (22), or the carrier plate (23), and the sliding
block (30) is displaced a minimum release distance
relative to the barrier housing, the sliding block is
adapted to being positioned in a release position,
and the safety bar (18) is released from the raised
position.

4. The platform lifting system according to any of the
claims 1-3, wherein the contact linkage (14) com-
prises a connection rod (14") and an activation plate
(14’), the connection rod is mounted between the
activation plate (14’) and the sliding block (30), so
that when the activation plate engages the floor (22),
or the carrier plate (23), the activation plate (14’) en-
gages the connection rod (14") and the connection
rod engages the sliding block (30), so that when the
sliding block is displaced a minimum release dis-
tance relative to the barrier housing, the sliding block

is positioned in the release position.

5. The platform lifting system according to claim 4,
wherein when the activation plate does not engage
the floor (22), or the carrier plate (23), the sliding
block (30) is adapted to be positioned in the locking
position.

6. The platform lifting system according to any of the
claims 1-5, wherein when the sliding block (30) is
positioned in the release position, the safety bar (18)
is positioned in the lowered position.

7. The platform lifting system according any of the
claims 1-6, wherein the mechanical raising mecha-
nism (20) further comprises spring means, prefera-
bly a tension spring (50), and when the contact link-
age (14) does not engage the floor (22), or the carrier
plate (23), the spring means entails that the safety
bar (18) is being positioned in the raised position.

8. The platform lifting system according to claim 7,
wherein, when the contact linkage (14) does not en-
gage the floor (22), or the carrier plate (23), the spring
means, preferably a tension spring (50), is adapted
to pull the contact linkage down, and the sliding block
(30) is adapted to engage the safety bar (18), so the
safety bar is positioned in a raised position, which
preferably is substantially horizontal.

9. The platform lifting system according to any of the
claims 7-8, wherein the spring means, preferably a
tension spring (50), the sliding block (30) and at least
part of the contact linkage (14) are mounted inside
the barrier housing (19).

10. The platform lifting system according to any of the
claims 1-9, wherein the barrier housing (19) and the
mechanical raising mechanism (20) is positioned in
a fixed position on the platform (15).

11. The platform lifting system according to any of the
claims 1-10, wherein a sensor mechanism (48) is
adapted to stop the movement of the platform (15)
if the safety bar (18) is not positioned in the raised
position when the contact linkage (14) disengages
the floor (22), or the carrier plate (23).

12. The platform lifting system according to any of the
claims 1-10, wherein a sensor mechanism (48) is
adapted to stop the movement of the platform (15),
if the activation plate (14’) and the connection rod
(14") are displaced relatively to each other with more
than a maximum displacement.

13. The platform lifting system according to any of the
preceding claims, wherein the platform lifting system
is configurable to at least two positions:
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- a stairway position (91), wherein the platform
(15) is turned into a stairway comprising at least
two steps, which are displaceable in relation to
each other; in the stairway position the carrier
plate (23) is positioned to engage the contact
linkage (14) to ensure the safety bar (18) is in
the lowered position, and
- a platform lift position (92), wherein the platform
(15) is turned into a plane surface.

14. A method of operating a platform lifting system for
transporting a person or an object between at least
a ground level (24) and a second level (25), said
platform lifting system (1) is comprising:

- a platform (15),
- a gate (16),
- lifting means (84) to move the platform at least
between the ground level and the second level,
and
- a barrier arrangement (17),
wherein the barrier arrangement is comprising
a safety bar (18), a barrier housing (19), and a
mechanical raising mechanism (20) to move the
safety bar between a raised position, preventing
persons from passing through the gate, and a
lowered position allowing persons to pass
through the gate,
the mechanical raising mechanism is compris-
ing a contact linkage (14) and a sliding block
(30);
the method comprises the steps:

- when the contact linkage is engaging a
floor (22), or a carrier plate (23), and the
sliding block (30) is displaced a minimum
release distance relative to the barrier hous-
ing (19), the mechanical raising mechanism
is releasing the safety bar, so that the safety
bar is positioned in the lowered position, and
- when the contact linkage is not engaging
the floor, or a carrier plate, the mechanical
raising mechanism is positioning the safety
bar in the raised position.
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