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VEHICLE FLOORING SYSTEM WITH PATH FOR POWER OR

SIGNALS TO SUPPLY TO EQUIPMENT CARRIED BY THE VEHICLE

The present invention relates to flooring systems and particularly, but not

exclusively to flooring systems for vehicles, such as cars, vans, buses, aircraft,

boats, trains and other means of transport, and particularly, but not exclusively

to flooring systems of the type which are fitted after the base vehicle is

manufactured to allow safe transport of passengers in wheelchairs by providing

a secure attachment between the wheelchair and the vehicle structure. It will of

course be appreciated that such flooring systems can also be used as structural

support for conventional seats e.g. coach seats, or other fittings or equipment.

There is an increasing need to provide wheelchair users and other

passengers with improved facilities during their travel. Today's users may for

example require power to recharge batteries of mobile equipment such as laptop

computers and data communication for the same. They may wish to access

entertainment media for playback. It may also be required to have a alarm or

signalling system that requires a signal to be transmitted between the wheelchair

location and a common control unit. Passengers may also require services such

as power to recharge wheelchair batteries.

Furthermore, floors of vehicles usually need modification before they can

accommodate passenger seating or wheelchair arrangements. Known flooring

for vehicles is described in WO 99/25601 . In that document, various flooring

constructions are shown and described for use as a vehicle floor which could be

used to affix passenger seating thereto. Where such a known floor is fitted to a

vehicle requiring the supply of additional equipment with power or signal paths,



then the known floor is unsatisfactory because, once fitted, the floor cannot be

modified to accommodate the paths, without great difficulty.

According to a first aspect, the invention provides a vehicle flooring

system comprising a plurality of elongate floor elements disposed in edge to

edge relationship, to form a floor surface, characterised in that at least one of the

elements has at least one power and/or signal path running along at least part of

its length, for providing in use, equipment with power and/or signals and in that

at least one connector is provided for connecting said path or paths to a

corresponding path or paths of the vehicle.

Thus a relatively straightforward floor can be fitted, if necessary, to a

vehicle's existing floor and power and/or signal communication are readily

available e.g. to a passenger.

Preferably the floor elements are joined together in said edge to edge

relationship by means of complementary engageable features.

Preferably the connector comprises an inlet and/or outlet connector for

connecting to said at least one power and/or signal path.

Preferably the or each path includes one or more of electrical, pneumatic,

hydraulic, light, or like paths.

Preferably the or each path includes an electrical wire path and the

connector comprises an electrical connection.

The flooring system may include at least one electrical outlet socket

and/or at least one light producing device, and/or at least one sound producing

device, and/or a Radio Frequency or Infrared transmitter/receiver.



Preferably said socket or light device or sound device or

transmitter/receiver is disposed adjacent an upper surface of the floor or

substantially flush with the upper surface.

Preferably the or each power path is formed from at least a portion of the

material of one or more said elements.

Preferably the or each path is formed by one or more internal longitudinal

cavities of one or more of the elements.

Preferably one or more of the elements has a structure and the or each

path is formed by one or more electrically insulated conductive portions of the

material of the structure running longitudinally of the element(s).

Preferably the floor elements include one or more tracks suitable for

accepting a passenger restraining means.

Preferably said complementary interengageable features include resilient

parts for allowing adjacent floor elements to snap together in use.

According to a second aspect the invention provides an elongate floor

element of a vehicle flooring system disposable adjacent like elongate floor

elements in an edge to edge relationship to form a floor, the element being

characterised in that at least one power and/or signal path runs along at least

part of the length of the element, for providing in use, equipment with power

and/or signals, and in that at least one connector is provided for connecting said

path or paths to corresponding paths of the vehicle.



Preferably the floor element is joinable with like elements in said edge to

edge relationship by means of complementary engageable features.

According to a third aspect the invention provides an elongate floor

element of a vehicle flooring system, the element having a channelled portion for

restraining movement of persons or objects conveyed by the vehicle the element

being characterised in that at least one power and/or signal path runs along at

least part of the length of the element, for providing in use, equipment with

power and/or signals, and in that at least one connector is provided for

connecting said path or paths to corresponding paths of the vehicle.

The invention extends to a method of adapting a vehicle comprising the

step of fitting a flooring system as described above, or a plurality of elongate

floor elements as described above, to form a supplementary floor fitted to the

existing floor or chassis of the vehicle.

In the statements above, the floor surface may provide an exposed area

on which, wheelchairs, passengers, or equipment may rest directly.

In an embodiment, the vehicle mentioned above may be a vehicle for

transporting a plurality of wheelchairs and the power and/or signal path may be

wiring for electrical connection between one or more of the wheelchairs and the

vehicle's wiring loom. Wheelchair restraining channels may be provided in the

floor.

The invention extends also to any inventive combination of features

described herein.

One embodiment of the invention is described below, by way of example,

with reference to the drawings, wherein:



Figure 1 shows a plan view of a flooring system according to the invention;

Figure 2 shows a longitudinal sectional view of the flooring system shown in

Figure 1;

Figure 3 shows a cross sectional view of the flooring system shown in Figure

1, and

Figures 4 , 5 and 6 show enlarged partial views of the views illustrated in

Figures 1, 2 and 3 respectively.

Referring to Figure 1 there is shown a flooring system which is fitted to

the existing floor deck of a vehicle, such as a mini-bus or the like (not shown) for

carrying a plurality of wheelchairs and their users. The flooring includes a

plurality of unitary flooring elements 10a, 10b and 10c, laid in an inter-engaging

manner, as explained below, so as to form a substantially continuous floor

surface made up of surfaces 8a, 8b and 8c on which wheelchairs may rest

directly.

The flooring provides channels 12a and 12c used to secure vehicle

seating; restraints for wheelchairs; or other items carried by the vehicle. In this

instance flooring element 10c has no channel.

Spaced along the elements 10a and 10b are electrical outlet sockets 14a

and 14b for supplying electrical power, eg to powered wheelchairs restrained in

the vehicle by the use of channels 12a and 12c. Channels 12a and 12b have a

generally narrowed opening allowing restraining straps to slide longitudinally

along the channels so that they can be positioned along the channel to suit the

user. The channels can in additional, or alternatively be used to secure seating

in the like to the floor.



Figure 2 shows a longitudinal section of the floor element 10b. An

electrical wire conductor 16b is connected in parallel to each socket 14b. This

Figure shows also plugs 18b inserted into each socket 14b to illustrate that a

plug can be inserted into one or more of the sockets to supply power to a

passenger's device. In practice it will not be necessary to insert a plug into each

socket 14b.

Each of the sockets 14b is connected to an inlet connector plug 20. The

connector 20 is connectable to a corresponding circuit of the vehicle. In this

instance, during fitting of the floor the plug 20 can be connected to a existing

wiring loom of the vehicle or adapted to fit such a loom, or new wiring can be

provided for the flooring system.

Figure 3 shows a cross section of the floor shown in Figure 1, illustrating

the inter-engagement of the elements 10a, 10b and 10c.

Figure 4 shows an enlarged partial view of Figure 1.

Figure 5 shows an enlarged partial view of Figure 2. Socket 14b can be

seen mounted flush with the floor surface 8b.

Figure 6 shows an enlarged partial view of Figure 3 wherein features 22b

and 24b are inter-engageable with complimentary features of adjacent floor

elements. In use a first element is offered up to a second element at an oblique

angle such that a male hooked portion 26 of the first section is inserted into a

female curved channel 28 of the second element. Then the first element is

pivoted about the centre point of the curve of curved channel 28, such that

resilient ridged section 30 is snapped into receiving channel 32. Thus adjacent

elements can be snapped together. As the elements are being fitted together,



they can be fixed to the existing floor of the vehicle, e.g. by means of adhesive

or mechanical fasteners.

In the embodiment shown the floor elements 1Oa 10b and 10c can be

formed from extruded metal such as aluminium, only some of which may have

channelled upper portions such as channel 12a and 12b.

Whilst one embodiment only has been described and illustrated, variants,

modifications and alternatives will be apparent to the skilled addressee, which

would fall within the scope of the invention. For example, the power paths 16a

and 16b illustrated could be supplemented or replaced by a power or signal path

of hydraulic, pneumatic or light (optical fibre) media or the like. An electrically

conductive path in the form of a wire has been illustrated although it would be

possible to provide at least one electrical path produced from suitably insulated

portions of the structure of the element itself. For example, discreet electrical

paths formed from the walls of the elements are possible having material of an

electrically insulating nature between the paths. The element, when

manufactured from electrically conductive material, could act as an earth return

without any modification. It would also be possible to provide hydraulic or

pneumatic paths formed from the internal cavities of the elements, such that the

flooring itself acts as a duct. Such cavities can have sealed ends and an inlet

e.g. in one of the sealed ends, and outlets e.g. incorporated into a wall portion of

the element. Many different outlets for the power/signal paths are envisaged.

The electrical outlet sockets illustrated could be replaced or supplemented by,

for example, (floor) lights, loudspeakers, or Radio Frequency/Infra-red

transmitter and/or receiver points (e.g. for wireless data communication).



Conventional hydraulic, pneumatic or optical fibre inlets and/or outlets or the like

could also be provided, for example a pneumatic plug could be fitted to the floor

on a short length of hose, to act as an inlet. Further, one or more pneumatic

outlet sockets could be fitted to the floor, e.g. as a flush fitting, in a similar

manner to the electrical outlets 18b illustrated. Using suitable known apparatus,

it could be possible also to change the form of the power /signal, for example

from light input to electrical output. It could be possible also for communication

between passengers or their devices for example by using a common

communication path provided in or at the floor such as an Ethernet or USB path.

One edge to edge fixing system has been described and illustrated,

although many other types could be used. It is possible that the edge to edge

fitting could incorporate an inlet and/or an outlet for the aforementioned power or

signal paths. Further modifications to the flooring elements are envisaged

wherein there may be no edge to edge fixing. In that modification the flooring

elements can be laid abutting each other or close enough to form a substantially

continuous floor. Separate fastenings to hold adjacent flooring elements together

may be provided also. Hollow floor elements have been illustrated having

cavities in which power paths may run, but the elements could have exposed or

covered channels in which the paths run, such channels being accessible from

the floor surface when fitted. Alternatively the elements could be solid or

substantially solid, having power paths incorporated therein during manufacture.

It will be apparent that the flooring system described and illustrated

provides a simple way of adapting the floor or chassis of and existing vehicle,

not necessarily for passengers, to provide a supplementary floor surface which



has useful power paths as described above. The floor surface described could

be used directly as a floor or a further layer or covering could be used to form

the floor surface. The floor elements may have floor support features for

supporting a floor surface spaced from the elements and may include features

for concealing fixings which would secure a further floor surface. The description

and claims use the word 'vehicle' to embrace all means of transport or

conveyance of passengers or articles by land, sea surface or subsurface, air,

space etc.



Claims

1. A vehicle flooring system comprising a plurality of elongate floor elements

disposed in edge to edge relationship, to form a floor surface, characterised in

that at least one of the elements has at least one power and/or signal path

running along at least part of its length, for providing in use, equipment with

power and/or signals and in that at least one connector is provided for

connecting said path or paths to a corresponding path or paths of the vehicle.

2 . A flooring system as claimed in claim 1 wherein the floor elements are

joined together in said edge to edge relationship by means of complementary

engageable features.

3. A flooring system as claimed in claim 1 or 2 wherein the connector

comprises an inlet and/or outlet connector for connecting to said at least one

power and/or signal path.

4. A flooring system as claimed in claim 1,2 or 3 wherein the or each path

includes one or more of electrical, pneumatic, hydraulic, or light paths.

5. A flooring system as claimed in claim 1,2 or 3 wherein the or each path

includes an electrical wire path and the connector comprises an electrical

connection.

6 . A flooring system as claimed in claim 5 further comprising at least one

electrical outlet socket and/or at least one light producing device, and/or at least

one sound producing device, and/or a Radio Frequency or Infrared

transmitter/receiver.



7 . A flooring system as claimed in claim 6 wherein said socket or light

device or sound device or transmitter/receiver is disposed adjacent an upper

surface of the floor or substantially flush with the upper surface.

8 . A flooring system as claimed in any preceding claim, wherein the or each

power path formed from at least a portion of the material of one or more said

elements.

9. A flooring system as claimed in any one of claims 1 to 4 wherein the or

each path is formed by one or more internal longitudinal cavities of one or more

of the elements.

10. A flooring system as claimed in any one of the preceding claims 1 to 8

wherein one or more of the elements has a structure and the or each path is

formed by one or more electrically insulated conductive portions of the material

of the structure running longitudinally of the element(s).

11. A flooring system as claimed in any one preceding claim wherein one or

more of the floor elements include one or more tracks suitable for accepting a

passenger restraining means.

12. A flooring system as claimed in any one of claims 2 to 11 wherein said

complementary interengageable features include resilient parts for allowing

adjacent floor elements to snap together in use.

13. An elongate floor element of a vehicle flooring system disposable

adjacent like elongate floor elements in an edge to edge relationship to form a

floor, the element being characterised in that at least one power and/or signal

path runs along at least part of the length of the element, for providing in use,



equipment with power and/or signals, and in that at least one connector is

provided for connecting said path or paths to corresponding paths of the vehicle.

14. An elongate floor element as claimed in claim 13 wherein the floor

element is joinable with like elements in said edge to edge relationship by

means of complementary engageable features.

15. An elongate floor element of a vehicle flooring system, the element having a

channelled portion for restraining movement of persons or objects conveyed by

the vehicle the element being characterised in that at least one power and/or

signal path runs along at least part of the length of the element, for providing in

use, equipment with power and/or signals, and in that at least one connector is

provided for connecting said path or paths to corresponding paths of the vehicle.

16. A method of adapting a vehicle comprising the step of fitting a flooring

system as claimed in claims 1 to 12, or a plurality of elongate floor elements as

claimed in any one of claims 13 or 14, to form a supplementary floor fitted to the

existing floor or chassis of the vehicle.

17. A flooring system, or an elongate floor element or method of adapting a

vehicle, substantially as described herein with reference to the drawings.
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