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(54) Improved vehicle floor plate for transporting wheelchair passengers

(57) The current invention concerns a floor plate for
a vehicle for transporting able and disabled people, onto
which chairs and/or seats and/or wheelchairs are attach-
able, said floor plate comprising one or more floor sec-
tions and/or rail sections, said floor sections comprising
essentially flat upper sides defining a floor level, said floor
sections comprising one or more storage parts compris-
ing a storage cavity, said storage parts located under
and/or at the same level as the floor level, said storage
parts comprising wheelchair and/or wheelchair passen-
ger securing means, said storage parts comprising a lid

which is capable of sliding in a longitudinal direction along
a trajectory between a closed position essentially at the
floor level and an open position at a height below the
floor level, characterized in that said storage parts com-
prise lifting means for lifting and lowering said wheelchair
and/or wheelchair passenger securing means above the
floor level and below the floor level into said storage cav-
ity. The current invention also concerns a system com-
prising a floor plate and one or more connectors for fix-
ating a load, such as a foldable chair, to a rail of said floor
plate.
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Description

TECHNICAL FIELD

[0001] The invention pertains to the technical field of
vehicles and vehicle accessories intended for transport-
ing people. In particular, the present invention relates to
a floor plate intended to be installed in a vehicle for trans-
porting both able people and people in a wheelchair.
Thereto, the device may also comprise a connector for
attaching a chair to the vehicle floor.

BACKGROUND

[0002] When transporting a person in a wheelchair, it
is usually necessary to transport both the person and the
wheelchair, such that when the destination is reached,
the person can use his own wheelchair and does not rely
on the presence of another wheelchair at the destination.
There are basically two ways in which one can transport
a disabled person and his wheelchair. The first one is
where the person occupies a seat in the transport vehicle
and the wheelchair is transported separately, e.g. in the
boot of the vehicle. Hereby, the wheelchair may be fold-
ed, but would still occupy a lot of space in the vehicle
which cannot be used for transporting other people, lug-
gage or goods. Furthermore, the problem of helping the
disabled person out of his wheelchair and into a normal
passenger seat may be hard to overcome, especially if
an assisting person is not able to lift the disabled person.
[0003] The second manner in which one can transport
both the disabled person and his wheelchair, is by trans-
porting the person in his wheelchair. Hereby, the person
in a wheelchair can be assisted to enter the vehicle by
means of e.g. a ramp or small elevator. The wheelchair
is subsequently secured to the vehicle and the disabled
person himself is secured into his wheelchair. It is clear
that for this way of transporting disabled people, the prob-
lems of the first way are circumvented, i.e. the wheelchair
does not occupy as much extra space, and the disabled
person does not need to be lifted out of his wheelchair
into a passenger seat. The present invention relates to
the second manner of transport.
[0004] However, transporting the disabled person in
his wheelchair gives rise to other problems. Firstly, there
needs to be enough space in the vehicle to accommodate
the person in his wheelchair. This means that at least
some space in the vehicle is not occupied by a normal
passenger seat. One solution to this problem is to simply
remove one or more passenger seats from the vehicle,
thereby creating the necessary space for the wheelchair.
However, this means that these passenger seats are lost
during the whole trip. If, for instance, the trip involves
transporting one or more disabled people to the hospital
and transporting one or more able people from the hos-
pital to their homes, the able people may not occupy the
space used for transporting the disabled people and mul-
tiple trips may be necessary. To overcome this, it is pos-

sible to install foldable passenger seats in the vehicle.
These seats can accommodate able people for transport,
and may be folded up, thereby giving room to disabled
people in a wheelchair.
[0005] Another problem that arises when a disabled
person is transported in his wheelchair, is that both the
wheelchair itself and the wheelchair passenger should
be properly secured. This means that a double safety
system should be installed in the vehicle for securing the
wheelchair itself and for securing the wheelchair passen-
ger in his wheelchair.
[0006] Furthermore, in the combined transport of able
and disabled passengers, it is advisable that the seat for
able passengers can be easily repositioned and/or re-
moved or installed. For instance, a person with a broken
leg in a cast sitting in a wheelchair, needs a lot of space
in the longitudinal direction since he cannot bend his leg.
In such and other cases, it is beneficial if the foldable
seats for able passengers can be easily rearranged to
give more space to the disabled passenger. Therefore,
it would be beneficial if the foldable seats comprise con-
nectors for connecting them to the floor, which ensure
an easy installation, removal and/or displacement of the
seats.
[0007] European patent EP 1 701 860 discloses and
claims a device constructed as floor plate or floor and
which consists of rail section and floor section parts and
is fastened on the bottom plate of transport vehicles, such
as vehicles with load floors for conversion to mini busses,
according to the strict rules applicable for passenger
transport up to 8 people, ambulances, trains, busses,
trams, airplanes and such, in which on the mentioned
floor plate or floor chairs/seats and wheelchairs are at-
tachable, in which the mentioned fastening to the bottom
plate can be done in a mechanical as well as a chemical
way, in which the rail and floor section parts are applied
in a longitudinal direction of the transport vehicle, in which
the mentioned chairs/seats can be coupled, mostly with-
out tools in a so called chair track on the mentioned rail
section parts, wherein on each chair-track the chairs/
seats can be coupled to a single rail section part, in which
the mentioned rail section part has a continuous narrow
slit on the upper side to internally form a mechanical
strong U-shape with beveled flanges, in which the mate-
rial of the rail- and floor section parts is a rigid and ductile
material with a relatively high bending and shear
strength, in which the mentioned U-shape of the men-
tioned rail section part is provided with relatively thick
sides to absorb extreme intermittent load, in which rail
and floor section parts are mechanically interlockable
and the floor can be fastened at the top side of the cor-
rugated section of the bottom plate of the transport ve-
hicle, whereby the beveled flanges are provided with a
serration with a short pitch on the inside for form-match-
ing receipt of special T-headed bolts for fastening the
base plates of the chairs/seats, in which fastening or lock-
ing of the mentioned T-headed bolt in the floor is done
with an instrument provided with a lever, in which in the
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floor section parts special coverable recesses are applied
in a suitable pattern for retractors with ratchet construc-
tion and common retractors of securing belts for fastening
wheelchairs. The floor section part has a rather broad
design and can only be mutually glued on the tip surfaces,
through which the interconnection is less suitable and
strong. The advantage of this kind of floor plate is that it
is a relatively flat floor plate onto which in a very efficient
way chairs and wheelchairs can be mounted and which
has a very professional design as well in appearance as
use. Further the floor plate is further developed in such
a way, that the mentioned rail section part has a box-
shaped rectangular cross-section with raised ridges with
bevelled flanges, to form a continuous narrow open slit
upwards. The floor plate forms a whole with regard to the
transverse force and moment working. Sliding in longi-
tudinal direction and naturally crosswise direction of the
chair/seat in relation to the floor is impossible. The base
plate of the chair/seat legs can be fastened quickly and
safely onto the floor plate.
[0008] The floor plate disclosed in European patent EP
1 701 860 has a number of characteristics for which an
improvement will be disclosed in this document. The prior
art floor plate has components which can be lifted above
the level of the floor. These components may hinder the
movement of wheelchairs on the floor, they may cause
tripping of a person walking through the vehicle’s aisle,
or they may cause other inconveniences. Therefore the
present invention provides a floor plate whereby no com-
ponents are unnecessarily sticking out above the floor
level.
[0009] Furthermore, the rail-with-connector system
described in EP 1 701 860 comprises a rail section with
a U-shaped cross section and beveled flanges provided
with a serration with a short pitch on the inside for form-
matching receipt of special T-headed bolts of a connector
which may be attached to the bottom of a seat. The pres-
ence of the serration on the beveled flanges for form-
matching the receipt of the bolts puts several constraints
and/or limitations on the rail and connector. One problem
is that one can only fix the connector on discrete positions
along the rail which are defined by the pitch of the ser-
ration. If the pitch is short, this may not pose severe prob-
lems; nevertheless, being able to fix the connector, and
thus also the seats, at any position along the rail would
constitute an improvement. Further, sliding the seats with
the connectors along the rail has proven to lead to prob-
lems, due to the serration on the beveled flanges. More
specifically, the serration hampers the easy displace-
ment of the connector and seat along the rail, especially
if the connector with the special T-head bolt as described
in EP 1 701 860, is slightly turned in an at least partially
locking position. Another problem of or constraint set to
the rail-and-connector fixation system described in EP 1
701 860 is that if more than one connector is used to fix
one seat, the distance between the connectors need to
be accurately tuned, i.e. the longitudinal distance be-
tween two T-headed bolts of two connectors of one seat

needs to be an integer times the pitch of the serration, in
order to have optimal fixation and securement. It has
been found that a deviation from an integer times the
serration pitch of 10% from the pitch length, may already
cause securement difficulties, e.g. if the pitch length is
1cm, a deviation in the distance between two T-headed
bolts of two connectors of one seat of 1mm may already
pose difficulties. Furthermore, this means that not all
types of chair may be used in combination with this floor
plate, only the types of chair which can accommodate
two or more connectors placed at the correct distance
from each other. Therefore, the present invention pro-
vides a rail, a connector and a rail-and-connector system
whereby the seat attached to the connector can be fixed
in any position along the rail, i.e. continuously along the
rail, whereby the seat can be more easily repositioned
along the rail and whereby basically all types of chair may
be used, i.e. whereby no severe restrictions or accuracy
constraints need to be imposed on the chair or the fixation
of the connector to the chair.
[0010] A somewhat similar floor is known from the pat-
ent document EP 1 028 885. The invention concerns
transport means, in which the floor consists of a plate,
which is adjusted to the bottom plate and on which sev-
eral chairs/seats or other help means for passenger
transport can be fastened, in which the mentioned floor
plate is provided with multiple recesses, which are divid-
ed over the surface in a suitable way, in which in the
mentioned recesses of the mentioned plate fastening
means for. chairs and such can be applied. The floor with
its many recesses has a very high flexibility for furnishing
mini’busses, in which the chairs are fastened to the floor
plate, in which the floor plate, which is fastened to the
bottom plate of the vehicle can absorb extra collision en-
ergy, so that the passengers can be transported more
safely in the concerned vehicle.
[0011] The mentioned floor plate is fastened to the
chassis beam and bottom plate by means of brackets
with bolts. The plates have floor section parts with an
inverted U-shape. Further the invention consists of floor
elements, which are made through aluminium extrusion
and roughly have a hollow rectangular cross-section in-
ternally provided with ridges. The raised side edges are
constructed in such a way to lay form-matching onto each
other. Further, through extrusion also rail section parts
are available which can be inserted in the floor between
the floor section parts. The rail section parts have a dove-
tail shape in vertical sense for inserting a dovetailed sec-
tion for fastening a chair/seat leg, which is done with bolts.
[0012] The interconnection between floor section parts
and, if necessary, rail section parts is done by means of
adhesion, welding and such. Although in principle the
above mentioned floor has a good basis, which is more
or less known from the state of the art, it still has quite a
number of disadvantages being, that fastening the floor
sections with bolts onto and through the bottom plate is
relatively disadvantageous because of possible rusting,
possible dissolution of the guarantee by the dealer and
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it is also very labour-intensive. Also, at least two rail sec-
tion parts are necessary for each chair or seat, which
produce or create rather many rail section parts with
grooves or dovetail sections in the floor. Also, the em-
bodiment of the floor with many divided openings gives
an untidy appearance and stands in the way for a good
finishing with a floor covering material.
[0013] Further, it is a disadvantage, that the upper side
of the created floor is not flat (mounting rubbers, etc.),
through which a less attractive embodiment of the floor
plate is created.
[0014] The described disadvantages mainly still re-
main when the floor is glued to the bottom plate of the
vehicle.
[0015] It remains a disadvantage that the rail section
part with a separate insert rail is rather complicated and
expensive and for one chair/seat two of these rail section
parts with accessories must be attached.
[0016] A type of chair which may be used in conjunction
with the floor plate of the present invention is disclosed
in EP 1 680 302. European patent EP 1 680 302 discloses
and claims a device constructed as a fold-in, swing aside
chair, also called folding chair or fold-up chair, for place-
ment onto a special applied floor in transport vehicles,
such as mini busses, city busses, touring cars, ambu-
lances, trains, trams, airplanes and such, wherein in its
length the back support of the foldup chair is supplied
with a head support, wherein the back support can be
folded down hingeably over the seat element to a prac-
tically horizontal position, wherein in the normal sitting
position the chair shape is maintained by locks, wherein
the fold-up chair is foldable over two mutual perpendic-
ular not in the same horizontal plane situated axis of ro-
tation into a suitable vertical position of the whole fold-
up chair, wherein the first axis of rotation is situated be-
tween the back support and the seat element and the
second axis of rotation is situated eccentrically length-
wise beneath the seat element, wherein blocking is done
around the mentioned first axis of rotation by means of
a first locking mechanism and around the mentioned sec-
ond axis of rotation by means of a second locking mech-
anism, wherein in the mentioned extended vertical posi-
tion the fold-up chair is spring loaded, wherein the foot
support of the fold-up chair is constructed as rigid vertical
beams hingeably mounted to the seat element, wherein
the material of the supporting framework of the dismount-
able fold-up chair is a strong rigid material, whereby in
the vertical position the fold-up chair due to its rotation
about the second axis is in a lowered position near the
vehicles bottom, so that it is coupled torsionally stiff
around the second axis and it is also detachable from
the horizontal surface of the floor plate attached to the
bottom plate of the transport vehicle. A safety-belt system
can be attached to the seat. However, different types of
chair may also be used in combination of the floor plate
of the present invention.
[0017] One more problem which occurs frequently in
a prior art floor of vehicles for transporting wheelchair

passengers, such as disclosed in EP 1 701 860, is that
the retractors of the wheelchair hooks which secure the
wheelchair to the floor, tend to tighten the straps of the
hooks during transport due to the shocks to which the
vehicle is exposed, e.g. bumps in the road, sudden stops/
braking, acceleration, turns, etc. This tightening can be
so severe that it becomes impossible for a person, e.g.
the driver, to unlock the wheelchair hooks. In that case,
it was necessary to cut through the straps, resulting in
extra replacement costs. The present invention provides
a mechanism whereby the retractors of the wheelchair
hooks can be locked and unlocked electrically, hereby
allowing the loosening of the wheelchair hooks after
transport even if the transport was very rough and the
hooks and/or hook straps were tightened very severely
by the retractors.
[0018] Another problem which may occur in prior art
wheelchair securing systems in transport systems is that
the wheelchair is improperly secured due to accidental
negligence from part of the securing person, e.g. typically
the driver of the vehicle. This can happen if the securing
person is not a professional, has little experience, is con-
fused, has not driven a vehicle with this particular type
of wheelchair securing system before, etc. A typical
cause of improper securing is that the securing person
does not apply the right wheelchair hooks to the right
wheelchair. There are many incorrect ways of employing
a system of, e.g. four, wheelchair hooks to secure a
wheelchair during transport, but one can reduce the pos-
sibility of a human error by a proper design of the wheel-
chair securing system. Also, it may help the securing per-
son to lift the wheelchair hooks and/or seat-belt retractor
securing the wheelchair passenger above the floor level
for easier handling, e.g. for handling the hooks and re-
tractor without having to kneel down, and/or to indicate
which hooks and/or retractor should be used to secure
a wheelchair with its passenger at a certain position in
the vehicle. Furthermore, when a set of wheelchair hooks
remain unused, they can be preferably automatically
stored in storage compartments below floor level which
may be closed such that they do not hinder anything or
anyone when they remain unused, but yet are easily ac-
cessible for use if necessary. Therefore, the present in-
vention provides a storage section and a floor plate com-
prising such a storage section, whereby the storage sec-
tion comprises a lid which is capable of gliding under the
floor level and a lifting device for lifting a wheelchair hook
or retractor above floor level for easier access.
[0019] For the reasons described above and further in
this document, it is clear that there remains a need in the
art for an improved floor plate of vehicles for transporting
one or more able passengers, one or more wheelchair
passengers and/or a combination of both. The present
invention aims to resolve at least some of the problems
mentioned above. Thereto, the invention aims to provide
an improved floor plate, comprising any combination of
the following elements:
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• one or more rails or rail sections, whereby the rails
do not need to have serration for the secure fixation
of passenger seats, but may have an essentially
smooth and/or straight profile in the longitudinal di-
rection;

• one or more connectors, capable of fixing and/or se-
curing a load such as a foldable chair in any desired
position along a rail of the floor plate, even if the rail
has essentially smooth and/or straight edges or
sides and/or a smooth and/or straight profile in the
longitudinal direction;

• one or more storage compartments or sections, ca-
pable of storing a wheelchair securing or other com-
ponent below floor level, and/or capable of lifting said
component, e.g. a wheelchair securing hook or
seat-belt buckle for securing a wheelchair passen-
ger, above floor level for easy and error-avoiding ac-
cess. Said storage compartments may also com-
prise a retractor device to which a wheelchair secur-
ing component is attached, e.g. via one or more
straps, or any other kind of webbing, said retractors
capable of being locked/unlocked electronically, me-
chanically, electromechanically, electrically, mag-
netically;

• one or more sensors capable of sensing if a wheel-
chair securing element is in use or is outside or inside
its storage compartment or section, said sensors ca-
pable of transmitting a warning signal, e.g. if an un-
used wheelchair securing component is not stored,
or if a wheelchair securing element is not applied
correctly or not applied at all when a wheelchair
and/or wheelchair passenger is present at the loca-
tion of the securing component, etc.

SUMMARY OF THE INVENTION

[0020] In a first aspect, the present invention provides
a floor plate for a vehicle for transporting able and disa-
bled people, onto which chairs and/or seats and/or
wheelchairs are attachable, said floor plate comprising
one or more floor sections and/or rail sections.
[0021] In an embodiment, said floor sections may com-
prise essentially flat upper sides defining a floor level.
[0022] In an embodiment, said floor sections may com-
prise one or more storage parts comprising a storage
cavity, said storage parts located under and/or at the
same level as the floor level.
[0023] In a preferred embodiment, said storage parts
may comprise a lid which is capable of sliding, folding
and/or turning in a longitudinal direction along a trajectory
between a closed position essentially at the floor level
and an open position at a height below the floor level. In
a preferred embodiment, said trajectory is an essentially
horizontal trajectory.
[0024] In a preferred embodiment, said storage parts
may comprise wheelchair and/or wheelchair passenger
securing means. It should be noted that within this doc-

ument, these securing means may also be used to secure
other loads than a wheelchair and/or wheelchair passen-
ger. These other loads include but are not limited to help-
ing means for the elderly such as crotches or a walking
rack, etc., bicycles, mopeds, or other loads.
In a more preferred embodiment, said wheelchair pas-
senger securing means may comprise a buckle, strap
and/or retractor capable of receiving a fastening device
of a safety-belt system for securing an able and/or disa-
bled passenger.
[0025] In a more preferred embodiment, said wheel-
chair securing means may comprise a wheelchair hook,
strap and/or retractor capable of securing at least part of
a wheelchair to said vehicle floor, preferably in conjunc-
tion with other wheelchair securing means.
[0026] In a more preferred embodiment, said wheel-
chair and/or wheelchair passenger securing means may
comprise a sensor capable of sensing whether or not
said wheelchair and/or wheelchair passenger securing
means is being used and/or is at least partly outside said
storage cavity.
[0027] In a more preferred embodiment, said wheel-
chair passenger securing means may comprise electri-
cal, magnetic, electromagnetic and/or electromechanical
locking means capable of locking and/or unlocking said
retractor in and/or from a tighten-only state, preferably
whereby said locking means comprises an electrome-
chanically actuated pin and/or pawl connected to said
retractor and connected to security-controlling means,
preferably comprising a control button or switch for acti-
vating and/or deactivating said locking means.
[0028] In a preferred embodiment, said storage parts
may comprise a support frame comprising a lid-guiding
edge and/or surface defining said trajectory of the lid be-
tween said closed and said open position.
[0029] In a preferred embodiment, said storage parts
may comprise a lid actuator and lid-opening means for
opening and closing said lid.
[0030] In a more preferred embodiment, said combi-
nation of lid actuator and lid-opening means may com-
prise a screw drive.
[0031] In a more preferred embodiment, said lid actu-
ator may comprise an electrical motor.
[0032] In a more preferred embodiment, said lid actu-
ator comprises an electrical motor, and/or said lid-open-
ing means comprise a screw drive capable of transform-
ing a rotational movement of an axis of the electrical mo-
tor into a translational movement of at least one screw
drive component, said lid-opening means comprising
one or more protrusions and/or recesses attached to the
lid and capable of hooking into said at least one screw
drive component.
[0033] In a more preferred embodiment, said lid-open-
ing means may comprise a spindle comprising a helical
screw on its outside surface and a protrusion attached
to the lid and capable of hooking into said helical screw
of said spindle, whereby said lid actuator is capable of
rotating said spindle, thereby pulling and/or pushing said
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lid via said protrusion, preferably along said trajectory.
[0034] In a preferred embodiment, said storage parts
may comprise lifting means for lifting and lowering said
wheelchair and/or wheelchair passenger securing
means above the floor level and below the floor level into
said storage cavity.
[0035] In a more preferred embodiment, said lifting
means may comprise a cantilever and cantilever pivoting
means comprising a pivot axis, preferably lying essen-
tially horizontal and transverse, around which said can-
tilever is capable of rotating, said cantilever at least partly
located underneath said wheelchair and/or wheelchair
passenger securing means.
[0036] In an even more preferred embodiment, said
support frame may be positioned on top of said cantilever
pivoting means for constraining its translational move-
ment, and said cantilever pivoting means may comprise
lid-engaging means such as a notch or a protrusion, pref-
erably at a transverse side edge of said cantilever pivot-
ing means, which are capable of engaging with an edge,
a protrusion and/or a notch of said lid when said lid is
near the open position, hereby rotating said cantilever
around said pivot axis upwards when said lid moves to-
wards the open position and/or downwards when said lid
moves towards the closed position.
[0037] In a preferred embodiment, said storage parts
may comprise one or more lights such as LEDs, which
can be lit and whose light is directed towards the expect-
ed position of the wheelchair when the lid is in said open
position; preferably one or more of said lights are at-
tached to said lifting means; preferably a switch for turn-
ing on and off said lights is connected to said lifting
means, said switch being in the on position when said
cantilever is in a lifting position and in the off position
when said cantilever is in a storing position.
[0038] In an embodiment, said floor sections may com-
prise ventilation ducts for ventilation, heating, cooling
and/or airconditioning said vehicle.
In an embodiment, said floor sections comprise one or
more lights and/or reflective strips.
[0039] In an embodiment, said rail sections may com-
prise a rail, preferably in an essentially longitudinal direc-
tion, said rail comprising a U-shaped lateral cross section
and/or overhanging edges, which are preferably essen-
tially straight in the longitudinal direction.
[0040] In a second aspect, the present invention pro-
vides a system of a floor plate such as described above
and one or more connectors for fixating a load, such as
a foldable chair, to a rail of said floor plate.
[0041] In an embodiment, the connector may comprise
a sledge, a T-bolt-like profiled clamping member and a
clamping actuator.
[0042] In a preferred embodiment, the clamping actu-
ator may be placed on the sledge and is capable of lifting
the T-bolt-like profiled clamping member such that the
connector is clamped with the T-bolt-like profiled clamp-
ing member to the vehicle floor, preferably to a rail with
U-shaped cross section and/or overhanging edges in

said vehicle floor;
[0043] In a preferred embodiment, the sledge may
comprise a frame and two profiled plates, each of which
is capable of rotating around a preferably essentially lon-
gitudinal pivot axis which is fixed with respect to the
frame.
[0044] In a preferred embodiment, the T-bolt-like
clamping member may comprise a slab-like upper part
and a flatiron-like lower part comprising essentially
straight side edges and a peak-shaped front and/or back
end, whereby the lower part of said T-bolt-like clamping
member comprises upstanding side faces which are at
least partly slanted with respect to the slides of the slab-
like upper part of said T-bolt-like clamping member.
[0045] In a preferred embodiment, the clamping actu-
ator may comprise a spindle, a spindle frame and a lifting
frame.
[0046] In a more preferred embodiment, the slab-like
upper part of the T-bolt-like clamping member may be
introduced through an essentially rectangular hole in the
bottom of the spindle frame, whereby preferably the
T-bolt-like clamping member is restrained from moving
in the longitudinal direction by the front/back side of the
hole in the bottom of the spindle frame.
[0047] In a more preferred embodiment, the T-bolt-like
clamping member may be attached to the lifting frame,
preferably by an essentially cylindrical pivot bar whereby
the pivot bar is inserted in a transverse hole through an
upper end of the slab-like upper part of the T-bolt-like
clamping member and rests in slanted slits along the
sides of the lifting frame, whereby the lifting frame is ca-
pable of moving along the longitudinal direction with re-
spect to the spindle frame and the spindle is introduced
through the spindle frame and the lifting frame in a lon-
gitudinal direction such that turning the spindle results in
a longitudinal movement of the lifting frame with respect
to the spindle frame, thereby moving said pivot bar up-
wards or downwards since it follows the slanted slits in
the lifting frame’s sides.
[0048] In a more preferred embodiment, the rail may
comprise an open slit at the top which is wider than the
width of the lower part of the T-bolt-like clamping member
of the connector, and is also wider than the width between
the two profiled plates of the sledge when they hang down
freely, but the width of the open slit at the top is smaller
than the width of the two profiled plates of the sledge
when they are pushed apart sideways by the T-bolt-like
clamping member which can be introduced between the
two profiled plates of the sledge.
[0049] In a further aspect, the present invention pro-
vides a method and/or mechanism for releasably con-
necting a device to a floor plate as described above,
whereby said device comprises a connector comprising
a spindle actuator as described in this text, comprising
the steps of:

• positioning said spindle actuator along the frame of
the sledge such that the lower part of the T-bolt-like
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clamping member and the two profiled plates of the
sledge are separated, i.e. the lower part of the T-
bolt-like clamping member does not push the two
profiled plates of the sledge to the sides;

• introducing the lower part of the T-bolt-like clamping
member and the two profiled plates of the sledge in
the rail, preferably through an open slit at the top of
the rail, while the bottom of the spindle frame or of
the device attached to the spindle frame rests on the
overhanging edges of the rail;

• sliding the spindle frame and sledge with respect to
each other such that the lower part of the T-bolt-like
clamping member is introduced in between the two
profiled plates of the sledge, thereby pushing these
profiled plates outwards such that the total width of
the lower part of the T-bolt-like clamping member
and the two profiled plates of the sledge is larger
than the width of the top opening of the rail. Hereby,
due to the at least partly slanted side faces of the
lower part of the T-bolt-like clamping member and
the profile of the profiled plates, the connector cannot
be lifted from the rail completely. However, it can still
slide along the rail.

[0050] The connector and/or device can be further
fixed to the floor and/or floor plate by performing the steps
of:

• lifting the T-bolt-like clamping member upwards by
turning the spindle of the clamping actuator, whereby
the lower part of the T-bolt-like clamping member
pushes both sideways and upwards on the profiled
plates of the sledge, which thereby clamp the over-
hanging edges against the bottom of the foot support
or spindle frame.

[0051] Therefore, the present invention provides, but
is not limited to:

1. A floor plate for a vehicle for transporting able and
disabled people, onto which chairs and/or seats
and/or wheelchairs are attachable, said floor plate
comprising one or more floor sections and/or rail sec-
tions, said floor sections comprising essentially flat
upper sides defining a floor level, said floor sections
comprising one or more storage parts comprising a
storage cavity, said storage parts located under
and/or at the same level as the floor level, said stor-
age parts comprising wheelchair and/or wheelchair
passenger securing means, said storage parts com-
prising a lid which is capable of sliding in a longitu-
dinal direction along a trajectory between a closed
position essentially at the floor level and an open
position at a height below the floor level, character-
ized in that said storage parts comprise lifting
means for lifting above the floor level and lowering
below the floor level into said storage cavity said
wheelchair and/or wheelchair passenger securing

means.
2. Floor plate according to point 1, whereby said
wheelchair passenger securing means comprise a
buckle, strap and/or retractor capable of receiving a
fastening device of a safety-belt system for securing
an able and/or disabled passenger.
3. Floor plate according to any of the points 1 or 2,
whereby said wheelchair securing means comprise
a wheelchair hook, strap and/or retractor capable of
securing at least part of a wheelchair to said vehicle
floor, preferably in conjunction with other wheelchair
securing means.
4. Floor plate according to any of the points 1 to 3,
whereby said wheelchair and/or wheelchair passen-
ger securing means comprise electrical, magnetic,
electromagnetic and/or electromechanical locking
means capable of locking and/or unlocking said re-
tractor in and/or from a tighten-only state.
5. Floor plate according to point 4, whereby said lock-
ing means comprises an electromechanically actu-
ated pin and/or pawl connected to said retractor and
connected to security-controlling means, preferably
comprising a control button or switch for activating
and/or deactivating said locking means.
6. Floor plate according to any of the points 1 to 5,
whereby said wheelchair and/or wheelchair passen-
ger securing means comprises a sensor capable of
sensing whether or not said wheelchair and/or
wheelchair passenger securing means is being used
and/or is at least partly outside said storage cavity.
7. Floor plate according to any of the points 1 to 6,
whereby said storage parts comprise a support
frame comprising a lid-guiding edge and/or surface
defining said trajectory of the lid between said closed
and said open position.
8. Floor plate according to any of the points 1 to 7,
whereby said storage parts comprising a lid actuator
and lid-opening means for opening and closing said
lid.
9. Floor plate according to point 8, whereby said lid
actuator comprises an electrical motor, and/or
whereby said lid-opening means comprise a screw
drive capable of transforming a rotational movement
of an axis of the electrical motor into a translational
movement of at least one screw drive component,
said lid-opening means comprising one or more pro-
trusions and/or recesses attached to the lid and ca-
pable of hooking into said at least one screw drive
component.
10. Floor plate according to any of the points 1 to 9,
whereby said lifting means comprise a cantilever and
cantilever pivoting means comprising a pivot axis,
preferably lying essentially horizontal and trans-
verse, around which said cantilever is capable of ro-
tating, said cantilever at least partly located under-
neath said wheelchair and/or wheelchair passenger
securing means.
11. Floor plate according to point 10, whereby said
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support frame is positioned on top of said cantilever
pivoting means for constraining its translational
movement, and whereby said cantilever pivoting
means comprise lid-engaging means such as a
notch or a protrusion, preferably at a transverse side
edge of said cantilever pivoting means, which are
capable of engaging with an edge, a protrusion
and/or a notch of said lid when said lid is near the
open position, hereby rotating said cantilever around
said pivot axis upwards when said lid moves towards
the open position and/or downwards when said lid
moves towards the closed position.
12. Floor plate according to any of the points 1 to 11,
whereby said storage parts comprising one or more
lights such as LEDs, which can be lit and whose light
is directed towards the expected position of the
wheelchair when the lid is in said open position.
13. Floor plate according to any of the points 1 to 12,
whereby said rail sections comprise a rail, preferably
in an essentially longitudinal direction, said rail com-
prising a U-shaped lateral cross section and/or over-
hanging edges, which are preferably essentially
straight in the longitudinal direction.
14. System comprising a floor plate according to any
of the points 1 to 13 comprising at least one rail and
one or more connectors for fixating a load, such as
a foldable chair, to said rail of said floor plate.
15. System according to point 14, whereby the con-
nector comprises a sledge, a T-bolt-like profiled
clamping member and a clamping actuator,

• whereby the clamping actuator is placed on the
sledge and is capable of lifting the T-bolt-like
profiled clamping member such that the connec-
tor is clamped with the T-bolt-like profiled clamp-
ing member to the vehicle floor, preferably to a
rail with U-shaped cross section and/or over-
hanging edges in said vehicle floor;

• whereby the sledge comprises a frame and two
profiled plates, each of which is capable of ro-
tating around a preferably essentially longitudi-
nal pivot axis which is fixed with respect to the
frame;

• whereby the T-bolt-like clamping member com-
prises a slab-like upper part and a flatiron-like
lower part comprising essentially straight side
edges and a peak-shaped front and/or back end,
whereby the lower part of said T-bolt-like clamp-
ing member comprises upstanding side faces
which are at least partly slanted with respect to
the slides of the slab-like upper part of said T-
bolt-like clamping member;

• whereby the clamping actuator comprises a
spindle, a spindle frame and a lifting frame,

• whereby the slab-like upper part of the
T-bolt-like clamping member is introduced
through an essentially rectangular hole in the
bottom of the spindle frame, whereby preferably

the T-bolt-like clamping member is restrained
from moving in the longitudinal direction by the
front/back side of the hole in the bottom of the
spindle frame;

• whereby the T-bolt-like clamping member is at-
tached to the lifting frame, preferably by an es-
sentially cylindrical pivot bar whereby the pivot
bar is inserted in a transverse hole through an
upper end of the slab-like upper part of the T-
bolt-like clamping member and rests in slanted
slits along the sides of the lifting frame, whereby
the lifting frame is capable of moving along the
longitudinal direction with respect to the spindle
frame and the spindle is introduced through the
spindle frame and the lifting frame in a longitu-
dinal direction such that turning the spindle re-
sults in a longitudinal movement of the lifting
frame with respect to the spindle frame, thereby
moving said pivot bar upwards or downwards
since it follows the slanted slits in the lifting
frame’s sides;

• whereby the rail has an open slit at the top which
is wider than the width of the lower part of the
T-bolt-like clamping member of the connector,
and is also wider than the width between the two
profiled plates of the sledge when they hang
down freely, but the width of the open slit at the
top is smaller than the width of the two profiled
plates of the sledge when they are pushed apart
sideways by the T-bolt-like clamping member
which can be introduced between the two pro-
filed plates of the sledge.

DESCRIPTION OF FIGURES

[0052]

Figures 1a-1b show in view and in oblique projection
a floor plate according to prior art document EP 1
701 860, which can be improved to a floor plate ac-
cording to the present invention.
Figures 2a-2b show the lateral cross sections of the
essentially longitudinal floor sections which lay be-
side the rail sections, as described in EP 1 701 860.
Figure 3 shows an overview of the interior of a trans-
port vehicle where three devices are installed on the
vehicle floor with a floor plate via a rail in a rail section
of said floor plate.
Figures 4a-11b show a storage part and its compo-
nents according the present invention.
Figures 12-16b show an embodiment of a connector
and its parts according to the present document.

DETAILED DESCRIPTION OF THE INVENTION

[0053] The present invention concerns a floor plate
which can be used in a vehicle transporting one or more
able passengers, one or more wheelchair passengers
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and/or a combination of both. The floor plate is easily
installable in a vehicle and it well equipped to ensure the
safety of all passengers before, during and after trans-
port.
[0054] The present invention relates to a device con-
structed as floor plate or slab or floor and consists of rail
section and floor section parts and is fastened on the
bottom plate of transport vehicles, such as vehicles with
load floors for conversion to mini busses, according to
the strict rules applicable for passenger transport up to
8 people, ambulances, trains, busses, trams, airplanes
and such, in which on the mentioned floor plate or floor
chairs/seats and wheelchairs are attachable, in which
the mentioned fastening to the bottom plate can be done
in a mechanical as well as a chemical way, in which the
rail- and floor section parts are applied in a longitudinal
direction of the transport vehicle, in which the mentioned
chairs/seats can be coupled, mostly without tools in a so
called chair/seat track on the mentioned rail section parts.
[0055] Unless otherwise defined, all terms used in dis-
closing the invention, including technical and scientific
terms, have the meaning as commonly understood by
one of ordinary skill in the art to which this invention be-
longs. By means of further guidance, term definitions are
included to better appreciate the teaching of the present
invention.
[0056] As used herein, the following terms have the
following meanings:
[0057] "A", "an", and "the" as used herein refers to both
singular and plural referents unless the context clearly
dictates otherwise. By way of example, "a compartment"
refers to one or more than one compartment.
[0058] "About" as used herein referring to a measura-
ble value such as a parameter, an amount, a temporal
duration, and the like, is meant to encompass variations
of +/-20% or less, preferably +/-10% or less, more pref-
erably +/-5% or less, even more preferably +/-1% or less,
and still more preferably +/-0.1% or less of and from the
specified value, in so far such variations are appropriate
to perform in the disclosed invention. However, it is to be
understood that the value to which the modifier "about"
refers is itself also specifically disclosed.
[0059] "Comprise," "comprising," and "comprises" and
"comprised of" as used herein are synonymous with "in-
clude", "including", "includes" or "contain", "containing",
"contains" and are inclusive or open-ended terms that
specifies the presence of what follows e.g. component
and do not exclude or preclude the presence of addition-
al, non-recited components, features, element, mem-
bers, steps, known in the art or disclosed therein.
The recitation of numerical ranges by endpoints includes
all numbers and fractions subsumed within that range,
as well as the recited endpoints.
The expression "% by weight" (weight percent), here and
throughout the description unless otherwise defined, re-
fers to the relative weight of the respective component
based on the overall weight of the formulation.
[0060] From the nature of present invention, it should

be clear that the terms "disabled person/people", "per-
son/people in a wheelchair" and "wheelchair passenger
(s)" refer to a person/people which at least during the
period of the transport, make use of a wheelchair. These
terms can be used interchangeably. In particular, the
terms ’disabled’ or ’disability’ in the present context do
not refer to other types of disabilities than the use of a
wheelchair. The term "able person/people" refers to peo-
ple who do not need a wheelchair or at least are not being
transported in a wheelchair. The term ’able person/peo-
ple’ in present context is thus only meant to provide the
distinction with a person/people in a wheelchair. In a sim-
ilar respect, the term "accompanying person" is used for
the person which helps to secure and/or release the
wheelchair passenger. In many cases, this may be the
driver of the vehicle. It may also be that more than one
person helps in securing the wheelchair passenger, in
which case the term may refer to all helping people.
[0061] The term "longitudinal direction" refers in the
present context to the front-to-back or back-to-front di-
rection of a person using the device. More in particular,
we assume that the device of the present invention is
used in a vehicle and that the passenger using such a
device faces the front of the vehicle during transport.
Hereby, the longitudinal direction is also the longitudinal
direction of the vehicle. However, it should be clear that
the device may also be installed in a different direction
in a vehicle, e.g. sideways whereby the passenger faces
the side windows. In such cases, the "longitudinal direc-
tion" as used in this document does not coincide with the
longitudinal direction of the vehicle.
[0062] The terms "upright", "horizontal", "longitudinal",
"transverse", "sideward", "forward", "backward", "per-
pendicular", "flat", etc., i.e. terms denoting a direction are
usually preceded by the term "essentially" and if not, may
be implicitly understood to be preceded with "essentially".
As such, the directions as they can be deduced or are
presented theoretically should be considered as the di-
rections which are preferred. However, deviations from
this preferred direction may be allowed up to 45°, pref-
erably up to 30°, more preferably up to 20°, even more
preferably up to 10°, yet more preferably up to 5°, most
preferably up to 1°. When a direction is thus indicated as
"upright", "horizontal", "longitudinal", "transverse", "side-
ward", "forward", "backward", "perpendicular", etc., it
may refer to a direction within a cone around said pre-
ferred directions with opening angle less than 45°, pref-
erably less than 30°, more preferably less than 20°, even
more preferably less than 10°, yet more preferably less
than 5°, most preferably less than 1°. The direction of a
"flat" surface can be characterized by the direction of the
normal to that surface. A "flat" surface in the context of
this application may be slightly curved, in that the normal
in any point of the surface deviates less than 10° from
the average normal to the surface, preferably the devia-
tion is less than 5°, more preferably less than 2°, even
more preferably less than 1°, most preferably, less than
0.5°.
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[0063] The terms "straight", "rectangular", "cylindrical"
or "circular", "along", etc., i.e. terms denoting a shape or
curve are usually preceded by the term "essentially" and
if not, may be implicitly understood to be preceded with
"essentially". As such, the shapes or curves as they can
be deduced or are presented theoretically should be con-
sidered as the shapes or curves which are preferred.
However, deviations from these preferred shapes or
curves may be allowed. A "straight" curve, may thus be
slightly curved, whereby the deviation can be character-
ized by the ratio of the length of the curve to the radius
of curvature. A "rectangular" shape may have slightly
curved side edges, whereby the deviation can be char-
acterized by the ratio of the radius of curvature to the
length of the side edge, or the angles may deviate from
90°, whereby the deviation is characterized by the rela-
tive deviation ratio, etc. A "cylindrical" or "circular" shape
may be slightly eccentric, e.g. oval, whereby the deviation
from a cylindrical or circular shape can be characterized
by the ratio of the difference between the radius of cur-
vature and radius of the circular base or circle to the ra-
dius of the circular base or circle itself. A first trajectory
"along" a second trajectory may slightly deviate from the
shape of the second trajectory, whereby the deviation
can be characterized by the ratio of the deviation which
is transverse to the second trajectory to the length of the
second trajectory. These ratios are preferably smaller
than 100%, more preferably smaller than 30%, even
more preferably smaller than 10%, yet more preferably
smaller than 3%, still more preferably smaller than 1%,
yet even more preferably smaller than 0.3%, most pref-
erably smaller than 0.1%.
[0064] In a first aspect, the present invention provides
a floor plate for a vehicle for transporting able and disa-
bled people, onto which chairs and/or seats and/or
wheelchairs are attachable, said floor plate comprising
one or more floor sections and/or rail sections. Prefera-
bly, the floor and/or rail sections are longitudinal sections,
such that they are easily installed on a vehicle floor.
Chairs may be easily connected and/or disconnected
from such a floor plate due to the presence of one or
more rail sections. These rail sections preferably com-
prise attachment means for attaching a load, such as a
foldable chair, onto the floor. Such a floor plate is there-
fore versatile with respect to the number of seats for able
passengers and the amount of space for wheelchair pas-
sengers in the vehicle, since one can easily decide how
many and where exactly one installs e.g. seats for able
passengers.
[0065] In an embodiment, said floor sections may com-
prise essentially flat upper sides defining a floor level.
The advantages of an essentially flat floor plate, i.e. a
floor plate comprising essentially flat upper sides, defin-
ing a floor level for vehicles intended for transporting
wheelchair passengers, are multiple. A flat floor will allow
easy access on, to and from the floor plate for both able
and disabled passengers, it reduces the risk of tripping
of a passenger, it reduces the risk of a wheelchair getting

stuck when it is rolled over the floor plate, it improves
general comfort and increases the feeling of security and
equality for both able and disabled passengers, etc. The
floor plate is essentially flat insofar it describes a gener-
ally flat floor level. It may, however, comprise e.g. an
anti-slip layer on its top surface which may comprise
small protrusions or recesses.
[0066] In an embodiment, said floor sections may com-
prise one or more storage parts comprising a storage
cavity, said storage parts located under and/or at the
same level as the floor level. These storage parts may
allow easy storage of certain components which may be
employed during transport on some trips but are better
stored on other trips, such as seatbelts, wheelchair-se-
curing hooks, lighting, etc. Furthermore, since they are
located under and/or at the same level as the floor level,
there are no parts which unnecessarily stick out of the
floor during loading and/or unloading of the vehicle and/or
during transport. Moreover, these storage parts can be
located on strategically well-chosen position in the floor
plate such that they are easily accessible and help the
wheelchair passenger or accompanying person/passen-
ger to easily identify a position for a wheelchair during
transport whereby the wheelchair and the wheelchair
passenger can be easily and correctly secured.
[0067] In a preferred embodiment, said storage parts
may comprise a lid which is capable of sliding in a longi-
tudinal direction along a trajectory between a closed po-
sition essentially at the floor level and an open position
at a height below the floor level. In such an embodiment,
the lid itself does not stick out above the floor level, the
lid being either closed or open. In a preferred embodi-
ment, said trajectory is a horizontal trajectory.
[0068] In a preferred embodiment, said storage parts
may comprise wheelchair and/or wheelchair passenger
securing means. Although the storage parts may be more
generally used to store extra components, use can be
made of these storage parts to store wheelchair and/or
wheelchair passenger securing means. Wheelchair se-
curing means typically comprise a component which can
be easily attached to and detached from a wheelchair
and a locking mechanism. Wheelchair passenger secur-
ing means typically comprise a buckle which fits the
tongue of a safety-belt system used to secure the pas-
senger, and a locking mechanism.
[0069] In a more preferred embodiment, said wheel-
chair securing means may comprise a wheelchair hook,
a strap, belt and/or webbing, and/or a retractor capable
of securing at least part of a wheelchair to said vehicle
floor, preferably in conjunction with other wheelchair se-
curing means. The wheelchair hook can be attached to
the wheelchair before transport and it can be detached
after transport. The belt, strap and/or webbing may at-
tached to the wheelchair hook and may be introduced in
a retractor which allows the belt/strap/webbing to be ex-
tended slowly when it is in a loose position, but which
allows the belt/strap/webbing only to tighten when it is in
a tighten-only position. The retractor may be put in a loose
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or tighten-only position by loosening or fixing a pin and/or
pawl of the retractor. Preferably at least three, more pref-
erably at least four such wheelchair securing means are
available for each wheelchair that is to be secured in the
vehicle during transport. Preferably, the retractor re-
mains located in the storage cavity of the storage part.
As such, when the trip is done and the wheelchair is re-
leased from its securing means, the hook and strap/belt/
webbing are automatically retracted towards and/or at
least partly inside the storage cavity of the storage parts
by the retractor.
[0070] In a more preferred embodiment, said wheel-
chair passenger securing means may comprise a buckle,
a strap, belt and/or webbing, and/or a retractor capable
of receiving a fastening device of a safety-belt system
for securing an able and/or disabled passenger. The
wheelchair passenger can be secured, preferably during
and prior to transport, in his wheelchair using the safety-
belt system with a fastening device such as a tongue,
which fits into the buckle of the wheelchair passenger
securing means. The belt, strap and/or webbing may at-
tached to the buckle and may be introduced in a retractor
which allows the belt/strap/webbing to be extended slow-
ly when it is in a loose position, which allows the belt/
strap/webbing only to tighten when it is in a tighten-only
position, and/or which fixes the length of the belt/strap/
webbing when it is in a fixed position. The retractor may
be put in a loose, tighten-only and/or fixed position by
loosening and/or fixing one or more pins and/or pawls of
the retractor. Preferably at least one such wheelchair
passenger securing means is available for each wheel-
chair passenger that is to be secured in his wheelchair
in the vehicle during transport. Preferably, the retractor
remains located in the storage cavity of the storage part.
As such, when the trip is done and the wheelchair pas-
senger securing means, e.g. the safety-belt fastening
means, are released, the buckle and strap/belt/webbing
are automatically retracted towards and/or at least partly
inside the storage cavity of the storage parts by the re-
tractor.
[0071] In a more preferred embodiment, said wheel-
chair passenger securing means may comprise electri-
cal, magnetic, electromagnetic and/or electromechanical
locking means capable of locking and/or unlocking said
retractor in and/or from a tighten-only state, preferably
whereby said locking means comprises an electrome-
chanically actuated pin and/or pawl connected to said
retractor and connected to security-controlling means,
preferably comprising a control button or switch for acti-
vating and/or deactivating said locking means. Such lock-
ing means allow to release the wheelchair and wheel-
chair passenger securing means after transport, even
when these securing means have become tight, e.g. dur-
ing transport. In fact, it happens very often that during
transport, which can be rough and/or with many and large
accelerations and/or decelerations, the securing means
become tightened to such a degree, that they cannot be
loosened manually anymore after transport, i.e. the

straps are tightened by the retractor to such a degree
that e.g. the accompanying person is not anymore able
to slightly lengthen the strap such that he can release
e.g. the wheelchair hooks or buckle. This typically ne-
cessitated cutting of the straps/belts/webbings. With the
electrical, magnetic, electromagnetic and/or electrome-
chanical locking means, preferably connected to securi-
ty-controlling means, preferably comprising a control but-
ton or switch for activating and/or deactivating said lock-
ing means, any accompanying person, whether strong
or weak, is able to release the securing means.
In a more preferred embodiment, said wheelchair and/or
wheelchair passenger securing means may comprise a
sensor capable of sensing whether or not said wheelchair
and/or wheelchair passenger securing means is being
used and/or is at least partly outside said storage cavity,
e.g. a sensor which is capable of sensing the tension
applied on the wheelchair and/or wheelchair passenger
securing means. In particular, the securing means may
comprise a sensor which is capable of sensing whether
the securing means are located in or near the storage
cavity, e.g. by sensing the length of the belt/strap/web-
bing or the state of the retractor. More in particular, such
a sensor may be configured to send a signal to the lid
actuation mechanism for closing the lid when the secur-
ing means have been sensed to be in or near the storage
cavity. Further, the securing means may comprise a sen-
sor capable of sensing whether the securing means are
connected to an extern component, such as a wheelchair
or a safety-belt system. More in particular, this sensor
may be capable of sensing whether a force is actuated
by the retractor on the belt/strap/webbing while the latter
is still extended for at least a pre-determined minimal
length outside the storage cavity, this indicating the se-
curing means are fastened to an exterior component
such as a wheelchair or a safety-belt system. This sensor
may be configured to send a signal to an alarm unit when
it has sensed a configuration of the securing means which
is incorrect for ensuring a secure transport, e.g. the length
of the strap/belt/webbing is longer than said minimal
length, i.e. the securing means are located out of the
storage cavity, but the retractor has not been sensed to
exert a force on an exterior component, e.g. because it
is in a loose position or because it is broken.
[0072] In a preferred embodiment, said storage parts
may comprise a support frame comprising a lid-guiding
edge and/or surface defining said trajectory of the lid be-
tween said closed and said open position. Such a support
frame makes it easier to control the opening and closing
trajectory of the lid and can be easily integrated in the
floor sections and/or floor plate. Preferably, the support
frame may comprise a solid bottom and/or solid walls,
such that dust or other dirt does not easily penetrate the
storage cavity and the components inside the storage
part remain clean and in good working order. Preferably,
said storage parts may comprise a covering frame com-
prising solid walls and/or bottom and/or top, such that
dust or other dirt does not easily penetrate the storage
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cavity and the components inside the storage part remain
clean and in good working order.
[0073] In a preferred embodiment, said storage parts
may comprise a lid actuator and lid-opening means for
opening and closing said lid. A lid actuator facilitates
opening and closing the lid using the lid-opening means.
One should not forget that the storage parts are located
at or below the floor level and may not easily be reached
by every person, e.g. an elderly accompanying person
may not easily kneel down and get up again. Therefore,
means such as the lid actuator and lid-opening means
proposed here and further in this text may constitute a
necessary improvement.
[0074] In a more preferred embodiment, said combi-
nation of lid actuator and lid-opening means may com-
prise a screw drive. A screw drive transforms a rotational
movement into a translational movement and can thus
be used to close and open the lid along said trajectory.
Furthermore, the actuator can be any rotational actuator
which can be mechanical, electrical, magnetic, electro-
magnetic, electromechanical, etc. Preferably the
lid-opening means may comprise one or more protru-
sions and/or recesses attached to the lid and capable of
hooking into one or more translationally moving parts of
the screw drive.
[0075] In a more preferred embodiment, said lid-open-
ing means may comprise a spindle comprising a helical
screw on its outside surface and a protrusion attached
to the lid and capable of hooking into said helical screw
of said spindle, whereby said lid actuator is capable of
rotating said spindle, thereby pulling and/or pushing said
lid via said protrusion, preferably along said trajectory.
This type of embodiment may be seen as a type of screw
drive mechanism.
[0076] In a more preferred embodiment, said lid actu-
ator may comprise an electrical motor. An electrical motor
typically is able to deliver a rotational actuation which can
be easily transformed into a translational actuation, e.g.
by a screw drive mechanism or the mechanism of a spin-
dle with a helical screw as described above. Furthermore,
an electrical motor, and actuator in general, is easily con-
trolled, possibly from a distance, such that an operator
does not need to kneel or bend down at all for opening
or closing the lid. Also, an electrical actuator such as an
electrical motor can be more easily controlled automati-
cally, i.e. by an automatic control system which may get
input from a set of sensors sensing the state of the wheel-
chair and wheelchair passenger securing means and has
been programmed with a decision making routine for op-
timal securement of the passengers of the vehicle.
[0077] In a preferred embodiment, said storage parts
may comprise lifting means for lifting and lowering said
wheelchair and/or wheelchair passenger securing
means above the floor level and below the floor level into
said storage cavity. Even if one does not need to bend
or kneel down for opening and/or closing the lid of the
storage parts, e.g. by using an electrical lid actuator con-
trolled from a distance as described in this document, it

may still be necessary for the accompanying or wheel-
chair-securing person to kneel down in order to grab the
wheelchair or wheelchair-passenger securing means
such as a wheelchair hook or a safety-belt buckle. How-
ever, the present invention provides for lifting means sit-
uated in the storage parts of the floor sections, which can
lift the wheelchair and/or wheelchair securing means at
least partly above the floor level, such that an accompa-
nying person does not need to kneel or bend down com-
pletely. Partly bending is less stressful on the body of the
accompanying person than completely bending over or
kneeling down. Furthermore, since one may configure
the controlling system for the storage parts and the
wheelchair and wheelchair passenger securing means
in such a way that one can install and/or secure each
wheelchair passenger separately, the lifting means of on-
ly those securing means intended for securing that
wheelchair and wheelchair passenger may be activated,
and thus only those securing means are offered to the
securing person that are needed to secure a specific
wheelchair and wheelchair passenger. This is less con-
fusing than in older systems and devices, where it was
not always clear which set of securing means was pref-
erentially used for securing a specific wheelchair with
passenger.
[0078] In a more preferred embodiment, said lifting
means may comprise a cantilever and cantilever pivoting
means comprising a pivot axis, preferably lying essen-
tially horizontal and transverse, around which said can-
tilever is capable of rotating, said cantilever at least partly
located underneath said wheelchair and/or wheelchair
passenger securing means. Preferably the cantilever is
positioned lying down, essentially horizontal, underneath
the securing means when the lid is closed or not com-
pletely open, and/or the cantilever is in a lifting position
when the lid is almost completely or completely open,
hereby lifting the securing means above the floor level.
[0079] In an even more preferred embodiment, said
support frame and/or another frame may be positioned
on top of said cantilever pivoting means for constraining
its translational movement, and/or said cantilever pivot-
ing means may comprise lid-engaging means such as a
notch or a protrusion, preferably at a transverse side edge
of said cantilever pivoting means, which are capable of
engaging with an edge, a protrusion and/or a notch of
said lid when said lid is near the open position, hereby
rotating said cantilever around said pivot axis upwards
when said lid moves towards the open position and/or
downwards when said lid moves towards the closed po-
sition.
In a preferred embodiment, said storage parts may com-
prise one or more lights such as LEDs, which can be lit
and whose light is directed towards the expected position
of the wheelchair when the lid is in said open position.
This facilitates an easy and error-poor or even error-free
application of the securing means since the lighting may
indicate a spot on or near the wheelchair where the se-
curing means may be applied. Preferably one or more of
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said lights are attached to said lifting means; preferably
a switch for turning on and off said lights is connected to
said lifting means, said switch being in the on position
when said cantilever is in a lifting position and in the off
position when said cantilever is in a storing position. In
a preferred embodiment, said storage parts may com-
prise one or more lights such as LEDs, which can be lit
and which enlighten the storage part and components
contained therein. This can be very helpful for the ac-
companying person or driver to identify the correct se-
curing means during evening and night hours. In a more
preferred embodiment, said storage parts comprise elec-
trical wiring for attachment to the electrical lighting and/or
protrusions, notches and/or recesses for guiding said
electrical wiring.
[0080] In an embodiment, said floor sections may com-
prise ventilation ducts for ventilation, heating, cooling
and/or airconditioning said vehicle. In an embodiment,
said floor sections comprise one or more lights and/or
reflective strips. As such, the floor plate may serve other
purposes than being a device which is easily installable
in a vehicle and allows the efficient securement of both
able and disabled passengers.
[0081] In an embodiment, the floor plate comprises at
least one, preferably at least two, more preferably at least
three, most preferably at least four storage parts com-
prising wheelchair securing means and/or at least one
storage part comprising wheelchair passenger securing
means per wheelchair and/or wheelchair passenger
which can be and/or is expected to be accommodated in
the vehicle. Furthermore, the set of wheelchair and
wheelchair passenger securing means for securing one
wheelchair and/or wheelchair passenger may be strate-
gically located in the floor plate.
[0082] In an embodiment, said rail sections may com-
prise a rail, preferably in an essentially longitudinal direc-
tion, said rail comprising a U-shaped lateral cross section
and/or overhanging edges, which are preferably essen-
tially straight in the longitudinal direction. The rail can be
used to attach and detach a load such as a foldable chair,
in a fast, efficient and secure manner. The rail may pref-
erably lie in the longitudinal direction such that the lon-
gitudinal position of the load is easily adaptable and can
be chosen as desired. Furthermore, since a vehicle is
usually longer than wide, one needs less rails to furnish
the complete passenger cabin of a vehicle, than if the
rails were lying in the horizontal direction. Nevertheless,
in some cases it may be beneficial if some or all rails lie
in the transverse and/or skewed direction. The rail may
comprise a U-shaped lateral cross section, meaning that
the rail has a longitudinal slit at the top for receiving a
connector to which a load is attached. The connector
may be easily fixated and/or loosened from the rail, and
when fixated, may securely attach the load to the vehicle
floor. The rail may comprise overhanging edges which
may serve multiple purposes. Firstly, the overhanging
edges narrow the slit and thus reduce risks, e.g. of the
tripping of a passenger or of a wheelchair getting stuck

when it is rolled over the floor plate. Secondly, the over-
hanging edges provide a support surface for any load
placed on top of them. Thirdly, the overhanging edges
may provide a better grip for the connector, etc. If the rail
comprises essentially straight edges in the longitudinal
directions, and not e.g. edges with serrations as in prior
art systems, one is able to fix the connector, and thus
also the load, e.g. a seat, at any position along the rail.
Further, sliding the seats with the connectors along the
rail has proven to be easier if the rail comprises essen-
tially smooth edges. Another improvement of using a rail
with essentially smooth edges in the longitudinal direction
is that one can attach more than one connector to a load
for attaching it to the vehicle floor, without much accuracy
with respect to the distance between the different con-
nectors, something which was needed in a prior art sys-
tem where the edges of the rail were provided with ser-
rations with a certain pitch and where the longitudinal
distance between different connectors attached to a sin-
gle load had to be accurately tuned to be an integer times
the pitch of the serration.
[0083] In a second aspect, the present invention pro-
vides a system of a floor plate such as described above
and one or more connectors for fixating a load, such as
a foldable chair, to a rail of said floor plate. Preferably,
said connectors are capable of securely attaching the
load to the floor plate via a rail in a rail section of said
floor plate.
[0084] In an embodiment, the system comprises a con-
nector for attaching the load to a vehicle floor, preferably
this connector is releasable such that the load can be
removed from the vehicle. In a preferred embodiment,
the connector comprises a sledge, a T-bolt-like profiled
clamping member and a clamping actuator, whereby the
clamping actuator is placed on the sledge and is capable
of lifting the T-bolt-like profiled clamping member such
that the connector is clamped with the T-bolt-like profiled
clamping member to the vehicle floor, preferably to a rail
comprising a U-shaped cross section and/or overhang-
ing edges in said vehicle floor.
[0085] In a more preferred embodiment, the sledge
comprises a frame and two profiled plates, each of which
is capable of rotating around a preferably essentially lon-
gitudinal pivot axis which is fixed with respect to the
frame. In a more preferred embodiment, the T-bolt-like
profiled clamping member comprises a slab-like upper
part and a, preferably flatiron-like, lower part, preferably
comprising essentially straight side edges and/or a peak-
shaped front and/or back end. In an even more preferred
embodiment, the lower part of said T-bolt-like profiled
clamping member comprises upstanding side faces
which are at least partly slanted with respect to the sides
of the slab-like upper part of said T-bolt-like profiled
clamping member. In a more preferred embodiment, the
clamping actuator comprises a spindle, a spindle frame
and a lifting frame,

• whereby the slab-like upper part of the T-bolt-like
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profiled clamping member is introduced through an
essentially rectangular hole in the bottom of the spin-
dle frame, whereby preferably the T-bolt-like profiled
clamping member is restrained from moving in the
longitudinal direction by the front/back side of the
hole in the bottom of the spindle frame;

• whereby the T-bolt-like profiled clamping member is
attached to the lifting frame, preferably by an essen-
tially cylindrical pivot bar whereby the pivot bar is
inserted in a transverse hole through an upper end
of the slab-like upper part of the T-bolt-like profiled
clamping member and rests in slanted slits along the
sides of the lifting frame, whereby the lifting frame is
capable of moving along the longitudinal direction
with respect to the spindle frame and the spindle is
introduced through the spindle frame and the lifting
frame in a longitudinal direction such that turning the
spindle results in a longitudinal movement of the lift-
ing frame with respect to the spindle frame, thereby
moving said pivot bar upwards or downwards since
it follows the slanted slits in the lifting frame’s sides.

In a preferred embodiment, the spindle frame fits into the
frame of the sledge and may slide forwards/backwards,
but essentially not sideward, whereby the peak-shaped
front or back end of the lower part of the T-bolt-like profiled
clamping member fits between the two profiled plates of
the sledge and helps to push the two profiled plates of
the sledge outwards when the T-bolt-like profiled clamp-
ing member is guided in between the profiled plates.
[0086] In a preferred embodiment, the spindle frame
can be attached to the bottom of the load, such as a foot
support for a foldable chair or a rigid arm for a safety-belt
system. In a more preferred embodiment, the outer
shape of the spindle frame is such that it fits a hole in the
bottom of the load whereby the spindle frame can be
fixed in said hole and/or the spindle frame can be at-
tached with a bolting system to the load and/or the spindle
frame can be welded to said load and/or the spindle frame
can be attached to the load in any way known in the art.
[0087] In a further aspect, the present invention pro-
vides a system as described above, whereby the con-
nector is capable of connecting the load to said floor
and/or floor plate along a rail. In a preferred embodiment,
said rail has a U-shaped lateral cross section and/or over-
hanging edges, which are preferably essentially straight
in the longitudinal direction. Preferably, the rail has an
open slit at the top which is wider than the width of the
lower part of the T-bolt-like profiled clamping member of
the connector, and is also wider than the width between
the two profiled plates of the sledge when they hang down
freely, but the width of the open slit at the top is smaller
than the width of the two profiled plates of the sledge
when they are pushed apart sideways by the T-bolt-like
profiled clamping member which can be introduced be-
tween the two profiled plates of the sledge.
[0088] The present invention also provides a method
and/or mechanism for releasably connecting a load to a

vehicle floor and/or floor plate as described above, by
providing a connector as described in this document, at-
tached to the load, comprising a spindle actuator; by po-
sitioning said spindle actuator along the frame of the
sledge such that the lower part of the T-bolt-like profiled
clamping member and the two profiled plates of the
sledge are separated, i.e. the lower part of the T-bolt-like
profiled clamping member does not push the two profiled
plates of the sledge to the sides; by introducing the lower
part of the T-bolt-like profiled clamping member and the
two profiled plates of the sledge in the rail, preferably
through an open slit at the top of the rail, while the bottom
of the spindle frame or of the load attached to the spindle
frame rests on the overhanging edges of the rail; by slid-
ing the spindle frame and sledge with respect to each
other such that the lower part of the T-bolt-like profiled
clamping member is introduced in between the two pro-
filed plates of the sledge, thereby pushing these profiled
plates outwards such that the total width of the lower part
of the T-bolt-like profiled clamping member and the two
profiled plates of the sledge is larger than the width of
the top opening of the rail. Hereby, due to the at least
partly slanted side faces of the lower part of the T-bolt-
like profiled clamping member and the profile of the pro-
filed plates, the connector cannot be lifted from the rail
completely. However, it can still slide along the rail. The
connector and/or load can be further fixed to the floor
and/or floor plate by lifting the T-bolt-like profiled clamp-
ing member upwards by turning the spindle of the clamp-
ing actuator, whereby the lower part of the T-bolt-like
profiled clamping member pushes both sideways and up-
wards on the profiled plates of the sledge, which thereby
clamp the overhanging edges against the bottom of the
load or spindle frame.
[0089] The invention is further described by the follow-
ing non-limiting examples which further illustrate the in-
vention, and are not intended to, nor should they be in-
terpreted to, limit the scope of the invention.

EXAMPLES

[0090] Figure 1a shows in view and in oblique projec-
tion a floor plate (1) according to prior art document EP
1 701 860 in which the floor plate (1) is placed on the
corrugated bottom plate (2) of a transport vehicle (3), in
which the side and back side of the transport vehicle (3)
have been left out. On the corrugations of the bottom
plate (2), which actually forms a corrugated section, a
not indicated layer of plastic glue or mastic has been
applied.
[0091] The present invention provides an improvement
over this prior art floor plate, preferably by installing stor-
age parts comprising wheelchair and/or wheelchair pas-
senger securing means according to the present inven-
tion, and/or a type of rail and/or connector according to
the present invention.
[0092] In figure 1b, also from EP 1 701 860, placement
of the whole floor plate (1) is roughly completed, meaning
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the floor covering material and such must still be applied.
In the floor plate (1) the recesses (4) were used for the
installment of a retractor (5) possibly with ratchet con-
struction or a common retractor, and for the driver of the
minibus or transport vehicle (3) or an accompanying per-
son in a suitable way. Further, three rail sections (6) are
visible.
[0093] In an embodiment of the present invention, the
recesses (4) found in a prior art floor plate, can be used
for installing the storage parts according to an embodi-
ment of the present invention, e.g. comprising wheelchair
and/or wheelchair passenger securing means.
[0094] Beside the rail sections (6) lay the essentially
longitudinal floor sections (7) and (8), whose lateral cross
sections are clearly shown in figures 2a and 2b, also tak-
en from EP 1 701 860. The thickness D of the rail and
floor sections (6, 7, 8) is approximately 60 mm and the
working width of the rail section (6) is approximately 60
mm and that of the floor sections (8) and (7) approxi-
mately 180 respectively 230 mm.
[0095] In figure 2a the required wall thicknesses, which
are necessary for the demanded strength and rigidity are
schematically indicated. In the floor sections (7, 8) an-
other centre ridge (9) is applied in the middle of the profile
for more rigidity. The vertical side ridges (10, 11) of the
floor section parts (7, 8) are receding in vertical sense
and show continuous projections (12, 13, 14) which fit
form-matching onto the continuous projections (15, 16,
17) of the rail section part (6). Further, it is shown that
the in accordance continuous projection (12, 13, 14) of
the floor section parts (7, 8) are applied left and right in
reverse order. The same counts for the continuous pro-
jections (15, 16, 17) of the rail section part (6). The latter
is done to be able to create a floor plate with the sections
in the inverted position and with that make them repeat-
edly fit form-matching against each other.
[0096] The continuous projections (13) and (16) further
show a half-circle-shaped recess (18) to, as shown in
figure 2b, be locked with tensile strength with a continu-
ous round thread profile (19). Further, if required glue
can also be used at the head faces.
[0097] In the cross-section of figure 2b of the rail sec-
tion part (6) the slit (20) for receiving a connector with
accessories can be. With regard to mechanical demands
the thicknesses of the walls (21, 22) of the rail section
are rather sturdy to keep the chair/seat with the rail sec-
tion part (6) fastened with sufficient safety at a collision.
[0098] Further the rail section (6) is provided with a
small elevation (23) as thick as the floor covering (24),
which can be vinyl or carpeting and/or anti-slipping ma-
terial. In an embodiment of the present invention, this
possible floor covering comprises and essentially flat top
surface which defines the floor level.
[0099] Figure 3 shows an overview of the interior of a
transport vehicle where three devices are installed on
the vehicle floor with a floor plate (1) via a rail (48) in a
rail section (6) of said floor plate (1). Two foldable chairs
are unfolded and provide seats for able passengers. One

foldable chair is folded and space is made available for
a wheelchair passenger. It should be noted that the chair
is foldable in such a way, i.e. first the back support is
folded on top of the seat element and then the seat ele-
ment is turned, that the view of the wheelchair passenger
through the window is unblocked. Able passengers can
be secured in the first two seats by a three-point safety-
belt system with a first (109), a second (118) and a third
(71) attachment point. A retractor (70) can be attached
to the second attachment point (118) and a buckle can
be attached to the third attachment point (71). The wheel-
chair passenger may be secured in his wheelchair by the
same three-point safety-belt system as could be used by
an able passenger occupying the third chair if it were
unfolded, but now with a first (109), a second (118) and
a fourth (72) attachment point. A buckle, stored in a stor-
age part (201) in a floor section (7, 8) of the floor plate
(1) comprising wheelchair passenger securing means,
can be attached to the fourth attachment point (72). Fur-
thermore, the wheelchair is positioned in between five
storage parts, four of which may comprise wheelchair
securing means, and one of which comprises wheelchair
passenger securing means providing a fourth attachment
point (72) for a safety-belt system.
[0100] Figures 4a-11b show a storage part (201) and
its components according the present invention. Figures
4a-4b show a storage part which can be positioned in a
recess (4, see figs. 1a-1b) of a floor section (7, 8) of the
floor plate (1), with its essentially flat upper surface (202)
at the floor level. Figure 4a shows a storage part (201)
in a closed position, where the lid (203) is closed and at
the floor level. Figure 4b shows a storage part (201) in
an open position, where the lid (203) has been slidden
underneath the top wall of a covering frame (204), under
the floor level. The storage part in fig. 4a is seen to house
a hook which can be used to secure a wheelchair to the
floor plate (1), and which is lifted from the storage cavity
(206) above floor level by lifting means (not shown in fig.
4b). Alternatively, the storage part (201) may comprise
e.g. a buckle attached to a fourth attachment point (72)
for securing a wheelchair passenger in his wheelchair.
The covering frame (204) comprises solid upstanding
walls (209) and a solid top wall (210) with one hole (208)
into which the top surface (211) of the lid (203) fits and
is attached to the support frame (207) with a snap fit
connection (217a, 217b). In figs. 4a-4b, the storage cavity
(206) is bound by the upstanding (209) and top (210)
walls of the covering frame (204).
[0101] Figures 5a and 5b show a storage part (201)
with the covering frame (204) removed, in closed position
(fig. 5a) and in open position (fig. 5b).
[0102] Figures 6a-6d show the lid (203) and support
frame (207) from different perspectives and whereby the
lid is in the closed (figs. 6a-6b) or open (figs. 6c-6d) po-
sition. The support frame (207) comprises lid-guiding
edges (212a, 212b) which define the trajectory which the
lid (203) follows when being opened or closed. The lid
(203) has corresponding edges or surfaces (213a, 213b)
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which can slide over the lid-guiding edges (212a, 212b).
The support frame comprises upstanding (214) and top
(215) walls are largely solid for protecting the securing
means inside from dust and possible shocks. Electronic
and electrical components (216), e.g. for the sensors,
retractor (un)locking mechanism and/or lid actuator con-
trol, can be attached to an inside wall of the support frame
(207).
[0103] Figures 7a-7b specifically show a set of wheel-
chair securing means (218) comprising a retractor (219)
with electric, mechanical, magnetic, electromagnetic
and/or electromechanical retractor locking/unlocking
mechanisms (225), a webbing (220) which is wound
around the axis (222) of the retractor (219), a webbing-
guiding component (221) around which the webbing
(220) can be guided (not shown) before it is attached to
a wheelchair hook (205), and a base frame (223) to which
the components of the securing means (218) which are
not allowed to move, may be attached. Other compo-
nents of the storage part (201), such as the support frame
(207) and/or lid actuator (224), may also be attached to
the base frame (223) by a snap-fit connection, bolts,
screws, glue, and/or any other mechanical or chemical
connection. Alternatively, the storage part may house
wheelchair passenger securing means, comprising a
buckle for a safety-belt system instead of or in addition
to a wheelchair hook (205), attached to a webbing and
retractor.
[0104] Figures 8 and 9 show the lifting means (226)
and how they are positioned with respect to the support
frame (207) and wheelchair hook (205). The support
frame (207) constrains the lifting means (226) from mov-
ing translationally by protrusions (230). A cantilever (227)
is positioned under the hook (205) and is capable of lifting
the hook when the lifting means (226) are turned around
a pivot axis (229) by cantilever pivoting means (228a,
228b). The latter comprise lid-engaging means such as
the surfaces (228a) which engage an edge or surface
(228b) of the lid (203, see e.g. fig. 10a).
[0105] Figures 10a-10b show the lid actuator (224) and
lid-opening means (231a, 231b). The lid actuator (224)
comprises an electric motor (232) which is capable of
actuating a screw drive comprising a spindle (233) with
a helical screw thread (234) on its outer surface. A first
component of the lid-opening means (231b) is screwed
on the helical screw thread (234) and has a part (235)
which fits in a recess (236) created by a set of protrusions
(237) of a second component of the lid-opening means
(231a), attached to the lid (203). If electric motor (232)
makes the spindle (233) turn, lid-opening means (231b)
which is hooked into the recess (236) of lid-opening
means (231a) and thus cannot rotate, moves along the
spindle (233), hereby pulling/pushing the lid (203) along.
Remark that the lid-opening means (231a) and (231b)
can still move vertically with respect to each other, hereby
allowing the lid (203) itself to move along its trajectory
which lowers the lid when it is being opened.
[0106] Figures 11a-11b show an overview of compo-

nents of the storage part (201) and how they are located
with respect to each other when the lid (203) is in a closed
(fig. 11a) and an open (fig. 11b) position. For clarity, the
lid-opening means (231a) and (231b) are not hooked into
each other, and the lid (203) has not been pushed com-
pletely open, although the hook (205) is shown as lifted
in fig. 11b.
[0107] Figures 12-16b show an embodiment of a con-
nector and its parts according to the present document.
A connector (44) comprises a sledge (45), a T-bolt-like
profiled clamping member (46) and a clamping actuator
(47) placed on the sledge (45). By inserting the T-bolt-
like profiled clamping member (46) in between two pro-
filed plates (52a, 52b) of the sledge (45) and lifting it with
the clamping actuator (47), the connector is clamped on
a rail (48) of the vehicle floor plate (1). The rail (48) com-
prises a U-shaped lateral cross section (49) with over-
hanging edges (50) and, in this case, lies along an es-
sentially longitudinal direction. The sledge (45) compris-
es a sledge frame (51) and two profiled plates (52a, 52b),
each of which can rotate around its respective pivot axis
(53a, 53b) fixed with respect to the sledge frame (51).
The T-bolt-like profiled clamping member (46) comprises
a slab-like upper part (54), a flatiron-like lower part (55)
which comprises essentially straight sides (56a, 56b), a
peak-shaped back end (57), and upstanding, slanted
side faces (58). The clamping actuator (47) comprises a
spindle frame (59), a spindle (60) and a lifting frame (61).
The T-bolt-like profiled clamping member (46) is intro-
duced into an essentially rectangular hole (62) at the bot-
tom of the spindle frame (62) and is refrained from moving
in the longitudinal direction by the front side (62a) and
the back side (62b) of the hole (62). The T-bolt-like pro-
filed clamping member (46) is connected to the lifting
frame (61) by a cylindrical pivot bar (63) which is intro-
duced through a hole (64) in the upper part (54) of the
T-bolt-like profiled clamping member (46) and through
two slanted slits (65a, 65b) in the lifting frame (61). The
lifting frame is capable of moving along a longitudinal
groove (66) in the spindle frame (59) when the spindle
(60) is turned. The bottom of the spindle frame (59) fits
into the sledge frame (51) and can slide between a lock-
ing position (67) in which the T-bolt-like profiled clamping
member (46) is introduced in between the two profiled
plates (52a, 52b), and an open position (68) in which the
T-bolt-like profiled clamping member (46) is not posi-
tioned in between the two profiled plates (52a, 52b).
[0108] In order to lock the connector (44) to the rail
(48), the connector is placed in the open position (68).
The lower part (55) of the T-bolt-like profiled clamping
member (46) and the freely-hanging profiled plates (52a,
52b) are introduced through the longitudinal slit (87) at
the top of the rail. The clamping actuator (47) and T-bolt-
like profiled clamping member (46) are then slidden with
respect to the sledge (45) such that the lower part (55)
of the T-bolt-like profiled clamping member (46) is intro-
duced between the two profiled plates (52a, 52b) and the
connector is in a locking position (67). As such, the con-
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nector (44) cannot be detached from the rail (48), but can
still slide along the rail since it is not completely clamped.
For clamping the connector (44) to the rail (48), the spin-
dle (60) needs to be turned. This way, the lifting frame
(61) moves in a longitudinal direction such that the T-
bolt-like profiled clamping member (46) is lifted due to
the slanted slits (65a, 65b) to which it is connected via
the pivot bar (63). By turning the spindle (60) far enough,
the connector (44) is clamped to the rail (48). Loosening
of the connector (44) can be done by turning the spindle
in the opposite way and following the above mentioned
steps in reverse. The connector (44) may be connected
to the bottom of the foot support of the device such as a
foldable chair or the foot support of a safety-belt system
with a foldable chair, and/or may clamp an essentially
horizontal protrusion mounted on the bottom of the load
between the bottom of the spindle frame (59) and the top
side of the overhanging edges (50) of the rail and/or the
floor (48). In an embodiment, the outer shape of the spin-
dle frame (69a) fits a hole (69b) in or near the bottom of
the load. The outer shape of the spindle frame (69a) of
a second connector may fit a second hole (69c) in or near
the bottom of the load.
[0109] It is supposed that the present invention is not
restricted to any form of realization described previously
and that some modifications can be added to the pre-
sented example of fabrication without reappraisal of the
appended claims.

Claims

1. A floor plate for a vehicle for transporting able and
disabled people, onto which chairs and/or seats
and/or wheelchairs are attachable, said floor plate
comprising one or more floor sections and/or rail sec-
tions, said floor sections comprising essentially flat
upper sides defining a floor level, said floor sections
comprising one or more storage parts comprising a
storage cavity, said storage parts located under
and/or at the same level as the floor level, said stor-
age parts comprising wheelchair and/or wheelchair
passenger securing means, said storage parts com-
prising a lid, characterized in that said lid is capable
of moving between a closed position essentially at
the floor level and an open position at a height below
the floor level.

2. Floor plate according to claim 1, whereby said lid is
capable of sliding along a trajectory between said
closed position and said open position.

3. Floor plate according to claim 2, whereby said tra-
jectory is a longitudinal trajectory.

4. Floor plate according to any of the claims 1 to 3,
whereby said storage parts comprise lifting means
for lifting above the floor level and lowering below

the floor level into said storage cavity said wheelchair
and/or wheelchair passenger securing means.

5. Floor plate according to any of the claims 1 to 4,
whereby said wheelchair passenger securing means
comprise a buckle, strap and/or retractor capable of
receiving a fastening device of a safety-belt system
for securing an able and/or disabled passenger
and/or whereby said wheelchair securing means
comprise a wheelchair hook, strap and/or retractor
capable of securing at least part of a wheelchair to
said vehicle floor, preferably in conjunction with other
wheelchair securing means.

6. Floor plate according to any of the claims 1 to 5,
whereby said wheelchair and/or wheelchair passen-
ger securing means comprise electrical, magnetic,
electromagnetic and/or electromechanical locking
means capable of locking and/or unlocking said re-
tractor in and/or from a tighten-only state, whereby
said locking means comprises an electromechani-
cally actuated pin and/or pawl connected to said re-
tractor and connected to security-controlling means,
preferably comprising a control button or switch for
activating and/or deactivating said locking means.

7. Floor plate according to any of the claims 1 to 6,
whereby said wheelchair and/or wheelchair passen-
ger securing means comprises a sensor capable of
sensing whether or not said wheelchair and/or
wheelchair passenger securing means is being used
and/or is at least partly outside said storage cavity.

8. Floor plate according to any of the claims 1 to 7,
whereby said storage parts comprise a support
frame comprising a lid-guiding edge and/or surface
defining said trajectory of the lid between said closed
and said open position.

9. Floor plate according to any of the claims 1 to 8,
whereby said storage parts comprise a lid actuator
and lid-opening means for opening and closing said
lid, whereby said lid actuator comprises an electrical
motor, and/or whereby said lid-opening means com-
prise a screw drive capable of transforming a rota-
tional movement of an axis of the electrical motor
into a translational movement of at least one screw
drive component, said lid-opening means compris-
ing one or more protrusions and/or recesses at-
tached to the lid and capable of hooking into said at
least one screw drive component.

10. Floor plate according to any of the claims 1 to 9,
whereby said lifting means comprise a cantilever and
cantilever pivoting means comprising a pivot axis,
preferably lying essentially horizontal and trans-
verse, around which said cantilever is capable of ro-
tating, said cantilever at least partly located under-

31 32 



EP 2 570 104 A1

18

5

10

15

20

25

30

35

40

45

50

55

neath said wheelchair and/or wheelchair passenger
securing means.

11. Floor plate according to claim 10, whereby said sup-
port frame is positioned on top of said cantilever piv-
oting means for constraining its translational move-
ment, and whereby said cantilever pivoting means
comprise lid-engaging means such as a notch or a
protrusion, preferably at a transverse side edge of
said cantilever pivoting means, which are capable
of engaging with an edge, a protrusion and/or a notch
of said lid when said lid is near the open position,
hereby rotating said cantilever around said pivot axis
upwards when said lid moves towards the open po-
sition and/or downwards when said lid moves to-
wards the closed position.

12. Floor plate according to any of the claims 1 to 11,
whereby said storage parts comprising one or more
lights such as LEDs, which can be lit and whose light
is directed towards the expected position of the
wheelchair when the lid is in said open position.

13. Floor plate according to any of the claims 1 to 12,
whereby said rail sections comprise a rail, preferably
in an essentially longitudinal direction, said rail com-
prising a U-shaped lateral cross section and/or over-
hanging edges, which are preferably essentially
straight in the longitudinal direction.

14. System comprising a floor plate according to any of
the claims 1 to 13 comprising at least one rail and
one or more connectors for fixating a load, such as
a foldable chair, to said rail of said floor plate.

15. System according to claim 14, whereby the connec-
tor comprises a sledge, a T-bolt-like profiled clamp-
ing member and a clamping actuator,

• whereby the clamping actuator is placed on
the sledge and is capable of lifting the T-bolt-like
profiled clamping member such that the connec-
tor is clamped with the T-bolt-like profiled clamp-
ing member to the vehicle floor, preferably to a
rail with U-shaped cross section and/or over-
hanging edges in said vehicle floor;
• whereby the sledge comprises a frame and
two profiled plates, each of which is capable of
rotating around a preferably essentially longitu-
dinal pivot axis which is fixed with respect to the
frame;
• whereby the T-bolt-like clamping member com-
prises a slab-like upper part and a flatiron-like
lower part comprising essentially straight side
edges and a peak-shaped front and/or back end,
whereby the lower part of said T-bolt-like clamp-
ing member comprises upstanding side faces
which are at least partly slanted with respect to

the slides of the slab-like upper part of said T-
bolt-like clamping member;
• whereby the clamping actuator comprises a
spindle, a spindle frame and a lifting frame,
• whereby the slab-like upper part of the T-bolt-
like clamping member is introduced through an
essentially rectangular hole in the bottom of the
spindle frame, whereby preferably the T-bolt-
like clamping member is restrained from moving
in the longitudinal direction by the front/back side
of the hole in the bottom of the spindle frame;
• whereby the T-bolt-like clamping member is
attached to the lifting frame, preferably by an
essentially cylindrical pivot bar whereby the piv-
ot bar is inserted in a transverse hole through
an upper end of the slab-like upper part of the
T-bolt-like clamping member and rests in slant-
ed slits along the sides of the lifting frame,
whereby the lifting frame is capable of moving
along the longitudinal direction with respect to
the spindle frame and the spindle is introduced
through the spindle frame and the lifting frame
in a longitudinal direction such that turning the
spindle results in a longitudinal movement of the
lifting frame with respect to the spindle frame,
thereby moving said pivot bar upwards or down-
wards since it follows the slanted slits in the lifting
frame’s sides;
whereby the rail has an open slit at the top which
is wider than the width of the lower part of the
T-bolt-like clamping member of the connector,
and is also wider than the width between the two
profiled plates of the sledge when they hang
down freely, but the width of the open slit at the
top is smaller than the width of the two profiled
plates of the sledge when they are pushed apart
sideways by the T-bolt-like clamping member
which can be introduced between the two pro-
filed plates of the sledge.
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