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Passenger Service Vehicle

Technical Field

The invention relates to the field of passenger service vehicles. In particular, but not
exclusively, the invention relates to passenger service vehicles having an upper deck
and a lower deck, and a staircase extending between the upper deck and the lower

deck.

Background

Significant innovation and technology development has occurred in recent years in

-relation to the design of passenger service vehicles. In particular, there has been a

continued drive towards providing vehicles that allow for reduced weight and running
costs, improved passenger capacity and ergonomics, improved fuel efficiency and
improved fuel capacity, etc., while at the same time maintaining or improving the safety

of those vehicles.

Some passenger service vehicles comprise upper and lower decks to accommodate
more passengers. These vehicles are commonly referred to as double-deck vehicles.

Passenger staircases are provided to allow passengers to move between those decks.

This background serves only to set a scene to allow a skilled reader to better
appreciate the following description. Therefore, none of the above discussion should
necessarily be taken as an acknowledgement that that discussion is part of the state of
the art or is common general knowledge. One or more aspects/embodiments of the

invention may or may not address one or more of the background issues.
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Summary

According to a first aspect, there is provided a passenger service vehicle having an
upper deck and a lower deck, and a passenger staircase extending between the upper
deck and the lower deck. The staircase may provide one or more of improved
passenger capacity and/or ergonomics, improved fuel efficiency and/or improved fuel

capacity, maintaining or improving the safety of such vehicles.

The staircase may have at least an upper stair portion and a secondary stair portion.
The upper stair portion may be positioned at, for example connected to, the upper
deck. The upper stair portion may comprise at least one tread (e.g. one tread and one
corresponding riser). The upper stair portion may be further connected to the
secondary stair portion, for example, via an intermediate landing. The upper stair

portion may extend transversely with respect to the secondary stair portion.

The upper stair portion may extend perpendicular with respect to the secondary stair
portion. The upper deck may extend for a length of the vehicle, and the upper stair
portion may extend perpendicularly with respect to the length of the upper deck. The
secondary stair portion may extend parallel with respect to the length of the upper

deck. The intermediate landing may be considered to be a quarter landing.

The staircase may comprise a lower stair portion. The lower stair portion may be
connected to the lower deck. The lower stair portion may comprise at least one tread
(e.g. one tread and one corresponding riser). The lower stair portion may be connected

to the secondary stair portion via an intermediate landing (i.e. the staircase having a
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lower intermediate landing and an upper intermediate landing). The lower stair portion

may extend transversely with respect to the secondary stair portion.

The lower stair portion may extend perpendicularly with respect to the secondary stair
portion. The lower deck may extend for a length of the vehicle (e.g. in the same
manner as the upper deck), and the lower stair portion may extend perpendicularly with
respect to the length of the lower deck. The lower intermediate landing may be

considered to be a quarter landing.

The upper, secondary and lower stair portions may be considered to be configured
generally in a U-shape. The upper, secondary and lower portions may be considered to
provide three different directions (e.g. different and distinct) of travel for a passenger

moving from the upper deck to the lower deck (and vice versa).

The upper stair portion may comprise a plurality of treads. The upper stair portion may
comprise only one tread (e.g. one tread and one corresponding riser). The lower stair
portion may comprise a plurality of treads (e.g. treads and risers). The lower stair
portion may comprise only one tread (e.g. one tread and one corresponding riser). The
secondary stair portion may comprise a plurality of treads, for example, the secondary

stair portion may comprise four treads.

Each stair portion may have the same, or similar, sized steps. Each tread and/or riser
of the steps may be the same, or substantially the same. The tread of each step may
be substantially rectangular. Some or all steps may be the same width and height. The
upper and lower intermediate landings may be the same size. For example, a platform

area of the landings may be the same, or substantially the same on the upper and
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lower intermediate landings. The landings may be squarely shaped, or at least be a

different shape of rectangle to the treads of the steps of the stair portions.

The staircase may be configured essentially at one side of the vehicle, such as the
farside, or driver’s side, of the vehicle. The staircase may be an internal staircase. The
staircase may be an integral staircase, for example, the staircase may be considered

integral in that the treads and risers of each connect to one another without gaps.

The staircase may be provided rearward of a driver's area. The staircase may be
positioned to be between a driver’s area on the lower deck and a passenger area on
the lower deck. The passenger area may comprise one or more passenger seats. The
lower stair portion may be positioned between the driver’'s area and the passenger area
on the lower deck of the vehicle. The upper stair portion may be positioned between a
forward passenger area and a rearward passenger area on the upper deck of the
vehicle. Those forward and rearward passenger areas may comprise a plurality of

passenger seats.

The lower stair portion may not extend, or not extend significantly into a lower deck
gangway at all. For example, the staircase may be configured such that the lower stair
portion does not extend beyond 10 cm into the lower gangway (e.g. less that around
8cm). In some examples, the lower stair portion may not extend into the lower
gangway at all. In other words, the vehicle and staircase may be configured such that
gangway along the lower deck of the vehicle has a common width at least at the
staircase region, and in some case along some or all of the length of the remainder of

the lower gangway/vehicle.
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The lower deck gangway width, at the region that the lower stair portion meets the
gangway, may exceed 700 mm, or may even be at or exceed 750 mm. Such a

configuration may maintain ease of access along the gangway of the lower deck.

Similarly, the upper stair portion may not extend, or not extend significantly into an
upper deck gangway. For example, the staircase may be configured such that the
upper stair portion does not extend beyond 10 cm into the upper deck gangway (e.g.
less than around 8 cm). In some examples, the upper stair portion may not extend into
the upper gangway. In other words, the vehicle and staircase may be configured such
that gangway along the upper deck of the vehicle has a common width at least at the
staircase region, and in some case along some or all of the length of the remainder of

the upper gangway/vehicle.

The upper deck gangway width, at the region that the upper stair portion meets the
gangway, may exceed 600 mm, or may even be at or exceed 650 mm. Such a

configuration may maintain ease of access along the gangway of the upper deck.

The staircase may be configured such that a recess, or the like, is effectively formed or
defined by the upper stair portion. In some examples, the recess may be formed or
defined by the upper stair portion and the lower stair portion. That recess may be
formed or defined between the upper and lower stair portions, and between the
secondary stair portion and the gangways of the vehicle. For example, in some cases
(e.g. when the upper/lower stair portions do not extend, or do not extend significantly
into respective gangways) a recess may be formed between the gahgways of the
vehicle and the secondary stair portion. In some examples, that recess may be utilised
to accommodate an inner handrail, or other such passenger support, extending along

some or all of the secondary stair portion. In such a way, utilisation of the recess for
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the inner handrail may not unduly reduce the width, or effective width, of the secondary
stair portion. The width or effective width of the secondary stair portion may be similar,
or the same, or substantially the same, as one or both of the upper and lower stair
portions. In some examples, the secondary stair portion may additionally comprise an
outer handrail, extended along some or all of the secondary stair portion, opposite the

inner handrail.

The recess formed between the gangway, and in particular the lower deck gangway,
and the secondary stair portion, may be open, or may be fully or partially occluded.
When open, a passenger travelling on the staircase may achieve a sense of space
within the vehicle. When occluded, the effective ducting between the lower deck and
the upper deck may be reduced, improving further any thermal isolation between each

deck.

In some examples, the recess may be configured as a storage recess (e.g. to allow for
control systems, wireless routers, etc.), and/or may be configured as a passenger

storage.

The upper deck may comprise a profiled interior roof. The profiled interior roof may
comprise a gangway region, positioned roughly above the gangway of the upper deck.
The profiled interior roof may comprise side regions. Those side regions may extend
above some of all of the passenger seats on either side of the vehicle. The side regions
may be configured for ducting such as concealed ducting, and/or storage (e.g.

passenger bag storage).

The staircase and interior roof may be configured in a complementary manner, such

that passenger space (e.g. height) provided between the gangway of the upper deck
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and the gangway region of the roof is similar, or the same, as the passenger space
(e.g. height) provided between the upper stair portion and the side region at that
staircase. In such a way, the side region when used for storage and or ducting can be
maximised, while at the same time a passenger need not unduly duck or crouch when

stepping from the upper gangway to the staircase, and vice versa.

In some examples, the gangway region is additionally or alternatively similar, or the
same, as the passenger space (e.g. height) provided between the upper intermediate
landing and the side region of the roof at the staircase.

The vehicle may comprise a fuel tank (e.g. a tank for gasoline, hydrogen, etc.). The
tank may be configured below the staircase. For example, the tank may be configured
between, or substantially between, the staircase and a chassis of the vehicle. The tank

may be configured between staircase and a wheel axle of the vehicle.

The tank may comprise a body portion. The body portion may be configured to extend
in a complementary, or corresponding, manner with respect to the secondary stair
portion of the staircase. For example, the body portion may be considered to extend
obliquely. An outer profile region of the body portion may correspond with the

inclination of some of all of the secondary stair portion.

The tank may comprise a base portion. The base portion may be configured to extend
in a complementary, or corresponding, manner with some or all of the lower
intermediate landing. For example, some or all of an upper surface of the base portion
may extend in a corresponding, or complementary manner, with respect to the lower
intermediate landing. The upper surface of the base portion may be commonly spaced
from the lower intermediate landing. An outer profile region of the base portion may

correspond with some or all of the profile of the lower intermediate landing. Some or all
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of the base portion may be considered to extend laterally (e.g. as opposed to obliquely)

with respect to the vehicle.

The base portion may extend into a recess in the chassis, for example, extend into an
aperture defined by chassis (e.g. the aperture being defined by supporting members of
the chassis). The tank may comprise a fuel inlet. The inlet may be positioned at an

upper region of the body portion.

The vehicle may be a double-axle vehicle, or a triple-axle vehicle.

According to a second aspect, there is provided a passenger service vehicle having an
upper deck and a lower deck, and a passenger staircase extending between the upper
deck and the lower deck, the staircase having at least a lower stair portion and a
secondary stair portion, the lower stair portion being connected to the lower deck and
comprising at least one tread, and being further connected to the secondary stair
portion via an intermediate landing, the lower stair portion extending transversely with
respect to the secondary stair portion, the vehicle further comprising a fuel tank having
a body portion, configured to extend in a complementary, or corresponding, manner
with respect to the secondary stair portion of the staircase, and a base portion
configured to extend in a complementary, or corresponding, manner with some or all of

the intermediate landing.

The body portion may be considered to extend obliquely, with respect to the vehicle.

The base portion may be considered to extend laterally with respect to the vehicle.

The base portion may extend into a recess in the chassis, for example, into an aperture

defined in the chassis. The tank may comprise a fuel inlet, positioned at an upper
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region of the body portion. The inlet may be configured to allow a user to provide fluid,

such as gasoline, hydrogen, etc. into the tank.

According to a third aspect, there is provided a passenger service vehicle having an
upper deck and a lower deck, and a passenger staircase extending between the upper
deck and the lower deck, the staircase having at least a first stair portion and a second
stair portion, the first stair portion being positioned at the upper deck and comprising at
least one tread, and being in stepped communication with the second stair portion via
an intermediate landing, the first stair portion extending transversely with respect to the

second stair portion.

AcCording to a fourth aspect, there is provided a passenger service vehicle having an
upper deck and a lower deck, and a passenger staircase extending between the upper
deck and the lower deck, the staircase having at least an upper stair portion and a
secondary stair portion, the upper stair portion being connected to the upper deck and
comprising at least one tread, and being further connected to the secondary stair
portion via an intermediate landing, the upper stair portion extending transversely with

respect to the secondary stair portion.

According to a fifth aspect, there is a method comprising:

providing a passenger service vehicle having an upper deck and a lower deck,

providing a staircase extending between the upper deck and the lower deck, the
staircase having at least an upper stair portion comprising at least one tread, and a
secondary stair portion,

providing the upper stair portion at the upper deck, the upper stair portion being
connected to the secondary stair portion via an intermediate landing and the upper stair

portion extending transversely with respect to the secondary stair portion.
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According to a sixth aspect, there is a method comprising:

providing a passenger service vehicle having an upper deck and a lower deck,

providing a staircase extending between the upper deck and the lower deck, the
staircase having at least a lower stair portion comprising at least one tread, and a
secondary stair portion,

providing the lower stair portion at the lower deck, the lower stair portion being
connected to the secondary stair portion via an intermediate landing and the lower stair
portion extending transversely with respect to the secondary stair portion.

providing a fuel tank such that a body portion extends in a complementary, or
corresponding, manner with respect to the secondary stair portion of the staircase, and
a base portion extends in a complementary, or corresponding, manner with some or all

of the intermediate landing.

According to a seventh aspect there is use of a passenger vehicle according to any of

the first, second, third or fourth aspects.

According to an eighth aspect, there is a staircase for a passenger service vehicle.

The passenger staircase may be configured to extend between an upper deck and a

lower deck of the passenger service vehicle.

The staircase may have at least an upper stair portion and a secondary stair portion.
The upper stair portion may be configured to be positioned at, for example connected
to, an upper deck. The upper stair portion may comprise at least one tread. The upper

stair portion may be connected, or connectable, to the secondary stair portion, for
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example, via an intermediate landing. The upper stair portion may extend transversely

with respect to the secondary stair portion.

The staircase may comprise a lower stair portion. The lower stair portion may be
configured to connect to the lower deck. The lower stair portion may comprise at least
one tread. The lower stair portion may be connected, or connectable, to the secondary
stair portion via an intermediate landing (i.e. the staircase having a lower intermediate
landing and an upper intermediate landing). The lower stair portion may extend

transversely with respect to the secondary stair portion.

According to a ninth aspect, there is a fuel tank for a passenger service vehicle.

The tank may have a body portion, configured to extend in a complementary, or
corresponding, manner with respect to a secondary stair portion of a staircase of the
vehicle. The tank may comprise a base portion configured to extend in a
complementary, or corresponding, manner with some or all of an intermediate landing

of a staircase.

According to a tenth aspect, there is provided a passenger service vehicle comprising a
staircase, the staircase having upper, secondary and lower stair portions configured in

a U-shape.

The upper, secondary and lower portions may be considered to provide three different
directions of travel for a passenger moving from the upper deck to the lower deck (and

vice versay).
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The staircase may be configured such that a recess, or the like, is effectively formed
using the upper stair portion (e.g. between the upper and lower stair portions). That
recess may be formed between the upper and lower stair portions, and between the
secondary stair portion and gangways of the vehicle. For example, in some cases (e.g.
when the upper/lower stair portions do not extend, or do not extend significantly into
respective gangways) a recess may be formed between the gangways of the vehicle
and the secondary stair portion. In some examples, that recess may be utilised to
accommodate an inner handrail, extending along some or all of the secondary stair
portion. In some examples, the secondary stair portion may additionally/alternatively

comprise an outer handrail, extended along some or all of the secondary stair portion.

The upper deck may comprise a profiled interior roof. The profiled interior roof may
comprise a gangway region, positioned roughly above the gangway of the deck. The
profiled interior roof may comprise side regions. Those side regions may extend above
some of all of the passenger seats on either side of the vehicle. The side regions may
be configured for ducting such as concealed ducting, and/or storage (e.g. passenger

bag storage).

The staircase and interior roof may be configured in a complementary manner, such
that passenger space (e.g. height) provided between the upper gangway and the
gangway region of the roof is similar, or the same, as the passenger space (e.g. height)
provided between the upper stair portion and the side region at the staircase. In some
examples, the gangway region is additionally or alternatively similar, or the same, as
the passenger space (e.g. height) provided between the upper intermediate landing

and the side region.
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The invention includes one or more corresponding aspects, embodiments or features in
isolation or in various combinations whether or not specifically stated (including
claimed) in that combination or in isolation. For example, features associated with
particular recited embodiments relating to the first aspect, may be equally be
appropriate as features of embodiments relating the second, third, fourth, fifth, sixth,
seventh, eighth, ninth or tenth aspects, and vice versa. As will be appreciated, features
associated with particular recited embodiments relating to methods, may be equally
appropriate as features of embodiments relating specifically to apparatus, and vice

versa.

It will be appreciated that one or more embodiments/aspects may be useful with in

providing a staircase for passenger service vehicles.

The above summary is intended to be merely exemplary and non-limiting.

Brief Description of the Figures

A description is now given, by way of example only, with reference to the

accompanying drawings, in which:-

Figure 1 shows a perspective view of a passenger service vehicle having an upper

deck and a lower deck,

Figure 2a shows a plan view of an upper deck of a vehicle having a staircase, and
Figures 2b shows an plan view of an upper deck of a vehicle having an alternative

staircase; and
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Figures 3a — 3d show a passenger descending from the upper deck using the staircase

of Figure 2b;

Figure 4a-4d show perspective representations corresponding to Figures 3a-3d;

Figure 5a-5d show side view representations corresponding to Figures 3a-3d; and

Figure 6 shows a side view of the staircase of Figure 2b comprised with a fuel tank.

Description of Specific Embodiments

Figure 1 shows a perspective representation of a passenger service vehicle 100,
which, in this example, is shown as a vehicle 100 having both a lower passenger deck
110 (lower deck) and an upper passenger deck 120 (upper deck). Such vehicles 100
are commonly referred to as twin-deck, or double-deck, vehicles 100. Such vehicles
100 can be used to accommodate more passengers than, for example, a vehicle 100
having only a single deck (e.g. 110). An entrance 130 in provided at the vehicle 100 to
allow passengers to enter and leave the vehicle 100. In this case, that entrance 130 is
shown as doors at the front, and nearside, of the vehicle 100. A staircase is generally

provided in order to aliow a passenger to travel between the decks 110, 120.

Figure 2a shows an exemplary plan representation of the upper deck 120 of the vehicle
100 having a staircase 200 that extends between the upper deck 120 and the lower
deck 110. The staircase 100 is configured essentially at one side of the vehicle, which
in this example is the driver’s side, of the vehicle. The staircase 200 can be considered
to be an internal staircase and, in some cases, integral in as much as the treads and

risers of the steps each connect to one another without gaps.
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Figure 2a further shows a plurality of passenger seats 300 extending along the length,
L, of the vehicle 100, and which are separated by an aisle 310, or so-called gangway.
In this example, the seats 300 are arranged in pairs either side of the gangway 310.

For clarity, not all seats 300 are shown.

When a passenger boards the vehicle 100, they have the option of moving from the
lower deck 110 to the upper deck 120 to find a seat 300. In doing so, a passenger
initially steps from the gangway of the lower deck 110 onto a lower landing 210, or
platform, as shown by the arrow at 215. The passenger then can ascend the staircase
200 until they reach an upper landing 220, or platform, from which they can step onto
the upper deck 120, as is shown at 225. When a passenger wishes to leave the
vehicle 100 for the upper deck 120, they can use the staircase 200 in a reverse

manner.

it will be appreciated that the height gained by the staircase 200 is, in some ways,
associated with the height between the lower and upper decks 110, 120, and that this
height between the lower deck 110 and the upper deck 120 should be sufficient to
accommodate the height of a typical standing passenger, but at the same time not be
too high so as to compromise the centre of gravity of the vehicle, or increase unduly
the overall height of the vehicle 100. Furthermore, it will be appreciated that the treads
and risers of the steps of the staircase 200 may be of a particular size. For example,
reducing the size of the tread significantly may reduce the safety of the staircase 200.
Similarly, increasing the height of the riser significantly may reduce the safely of the

staircase 200.
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Figure 2b shows a further example of the vehicle 100, having an alternative staircase
400, again extending between the upper deck 120 and the lower deck 110. Here, the
staircase 400 is positioned at the lower deck to be between a driver’s area 800 and a
passenger area 805 (e.g. see Figure 6). In this example, the staircase 400 has an
upper stair portion 410, which is positioned at (and in this example connected to) the
upper deck 120. In this case, the upper stair portion 410 comprises one tread 415. That

tread 415 is connected to the upper gangway via a riser, in a known manner.

The staircase 400 further comprises and a secondary stair portion 430, which is
connected to the upper stair portion 410 via an intermediate landing 420 (e.g. an upper
intermediate landing). Here, the secondary stair portion comprises four treads. The
upper stair portion 410 is connected to the landing 420, and so to the secondary stair
portion 430, such that the upper stair portion 410 effectively extends transversely with
respect to the secondary stair portion 430. In this particular example, the upper stair
portion 410 extends perpendicularly with respect to the secondary stair portion 430.

The intermediate landing 420 may be considered to be a quarter landing.

Furthermore, the upper stair portion 410 extends perpendicularly with respect to the
length, L, of the upper deck 120, and the secondary stair portion 430 essentially

extends parallel with respect to the length, L, of the upper deck 120.

By way of an example, the staircase 400 further comprises a lower stair portion 450.
The lower stair portion 450 is positioned at, and in this example connected to, the lower
deck 110. In a similar manner to the upper stair portion 410, the lower stair portion 450
comprises one tread 455. That tread 455 is connected to the lower gangway via a riser,
in a known manner. The lower stair portion 450 is connected to the secondary stair

portion 430 via a further intermediate landing 440 (i.e. the staircase 400 having a lower
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intermediate landing 440 and an upper intermediate landing 420). The lower stair
portion 450 extends transversely, and in this case perpendicularly, with respect to the

secondary stair portion 430.

Here, the lower stair portion 450 can be considered to extend perpendicularly with
respect to the length of the lower deck. The lower intermediate landing 440 may also

be considered to be a quarter landing.

As such, the lower stair portion 450 may be considered to be positioned between the
driver’'s area 800 and the passenger area 805 on the lower deck 110 of the vehicle,
while the upper stair portion 410 may be considered to be between a forward
passenger area 810 and a rearward passenger area 815 on the upper deck 120 of the
vehicle 120. Of course, while the lower stair portion 450 may be considered to be
positioned between the driver's area 800 and the passenger area 805 on the lower
deck 110 of the vehicle, in some examples there may still be passenger seating, or

storage, between the driver’s area and the staircase 400.

The upper, secondary and lower stair portions 410, 430, 450 can be considered to be
configured in a U-shape. The upper, secondary and lower portions 410, 430, 450
provide three different directions of travel for a passenger moving from the upper deck

120 to the lower deck 120 (and vice versa).

In this example, each stair portion 410, 430, 450 can have the same, or similar, sized
steps, such that each tread and/or riser of the steps are the same, or substantially the
same. The tread of each step is shown as substantially rectangular. Additionally, the
upper and lower intermediate landings 420, 440 are shown as the same size, such that

a platform area of the landings 420, 440 is the same, or substantially the same, on the
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upper and lower intermediate landings 420, 440. Here, the generally shape of the
intermediate landings is different from that of the treads of the stair portions. In this

example, the size of the landings is larger than the size of treads of the steps.

In many examples, the lower stair portion 450 does not extend, or at least does not
extend significantly into a lower deck gangway 310. In this particular example, the
staircase 400 is configured such that the lower stair portion 4SQ does not extend
beyond 10 cm into the lower gangway 310 (e.g. less that around 8 cm). However,
some examples, the staircase is specifically configured such that lower stair portion
450 does not extend at all into the lower deck gangway 310. In those instances, the
vehicle 100 and staircase 400 are configured such that gangway 310 along the lower
deck 110 of the vehicle 100 has a common width at least at the staircase region. In
some cases, that common width may be maintained along much or all of the length of

the remainder of the lower gangway 310/vehicle 100.

The staircase 400 may be configured such that the lower deck gangway 310 width, at
the region that the lower stair portion 450 meets the gangway 310, exceeds 700 mm,
or even exceeds 750 mm. Such a configuration may maintain ease of access along the

gangway 310 of the lower deck 110.

Similarly, the upper stair portion 410 is configured not to extend, or at least not to
extend significantly, into the gangway 310 of the upper deck 120. In some examples,
the staircase 400 is configured such that the upper stair portion 450 does not extend
beyond 10 cm into the upper deck gangway (e.g. less than around 8 cm). Again,
minimising any intrusion of the upper step portion 450 into the upper gangway 310 can

assist in maintaining the overall width of the gangway 310 along the deck.
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Of course, in further examples, the upper stair portion may not extend into the upper
gangway at all. In other words, the vehicle 100 and staircase 400 may be configured
such that gangway 310 along the upper deck of the vehicle 100 has a common width at
least at the staircase region, and in some cases along some or all of the length of the

remainder of the upper gangway/vehicle.

In this example, the upper deck gangway width, at the region that the upper stair
portion 450 meets the gangway 310, exceeds 600 mm, and in some cases, exceeds
650 mm. Such a configuration can maintain ease of access along the gangway of the

upper deck.

Here, the staircase 400 and the vehicle 100 are further configured such that a recess
900, or the like, is effectively formed of defined between the upper and lower stair
portions 410, 450. That recess 900 can be considered to be formed between the upper
and lower stair portions 410, 450, and between the secondary stair portion 430 and the
gangways 310 of the vehicle 100. In some examples, without a lower stair portion, the
recess may be defined or formed between upper and secondary stair portions, as will

be appreciated.

In this particular example, the recess 900 is utilised to accommodate an inner handrail
905, which extends along some or all of the secondary stair portion 430 (see Figures
3a-3d). In such a way, utilisation of the recess 900 for the inner handrail 905 does not
need to unduly reduce the width, or effective width, of the secondary stair portion 430,
when compared the upper and lower stair portions. As such, the width or effective
width of the secondary stair portion 430 can be similar, or the same, or substantially the
same, as one or both of the upper and lower stair portions 410, 450, thus improving the

ease with which a passenger can travel on the staircase 400, allowing for the provision
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on suitable handrails, and not comprising on safety. In the example shown, the
secondary stair portion 430 can additionally comprises an outer handrail 910, extended

along some or all of the secondary stair portion 430.

Of course, in some examples, the recess may be additionally/alternatively configured
as a recess for storage. For example, the recess may be configured to allow for
storage of vehicle control systems, wireless routers, etc. It will be appreciated that
providing such storage in proximity to the driver’'s area 805 can minimise any wiring or
cabling or the like, that otherwise runs between any user controls (e.g. at the driver's
area) to those control units, routers, etc. Further, providing such storage at the recess
900 allows for ease of access and maintenance from within the vehicle 100. In further
examples, the recess may be used for passenger storage. Providing such storage
towards front of the vehicle, and on the lower deck may provide ease of use for

passengers.

In a similar manner as in relation to Figure 2a, when a passenger boards the vehicle
100, they have the option of moving from the lower deck 110 to the upper deck 120, for
example, to find a seat 300. In some embodiments, for example where the staircase
400 or lower stair portion 450 does not intrude into the gangway 310 of the lower deck
310, then the passenger can easily move to other passenger areas within that lower
desk 110. This may be particularly relevant if the passenger uses a wheelchair or

having other mobility needs.

However, here the passenger initially steps from the lower deck 110 onto a lower stair
portion 450. From there, the passenger then steps onto the lower intermediate landing
440, and then turns and steps onto the secondary stair portion 430. As the passenger

ascends, they can use the inner handrail 905 provided in the recess 900 together with
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the outer hand rail, without necessarily perceiving any noticeable change in stair width.
As they ascend, they then step onto the upper intermediate landing 420, and then turn
and step onto the upper stair portion 410. From the upper stair portion 410, the

passenger can then step onto the upper deck 120.

When leaving the upper deck 120, a passenger initially steps from the upper deck 120
onto the upper stair portion 410. From there, the passenger then steps onto the upper
intermediate landing 420, and then turns and steps down onto the secondary stair
portion 430. As the passenger descends, they then step onto the lower intermediate
landing 440, and then turn and step onto the lower stair portion 450, before stepping
onto the lower deck 110. Figure 3a shows a representation of a passenger initially on
at the upper deck 120, Figure 3b shows the passenger having stepped onto the upper
stair portion 410, Figure 3c shows the passenger having stepped onto the upper
intermediate landing, and Figure 3d shows the passenger having stepped onto the
secondary stair portion 430. Figures 4a to 4d, and 5a to 5d, show corresponding

perspective and side views of Figures 3a-3d, respectively.

As will be appreciated, one or both of the inner handrail 905 provided in the recess
900, and outer handrail 910 can improve the safely of such vehicles, while still
maximising the effective passenger space. Further, passengers falling near the upper
deck 120 are of a greater concern to an operator of a passenger service vehicle 100,
as opposed to passengers falling near the lower deck 110. While the height descended
by the passenger in Figure 2b is the same as, or similar to, that shown in Figure 2a, it
will be appreciated that, should a passenger fall near the upper deck 120 then, when
using the staircase 400 provided in Figure 2b, that passenger is less likely to fall the
entire distance of the staircase 400. In other words, the passenger is less likely to fall

as far.
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This is because the passenger may fall only down the first stair portion 410, and can be
impeded from falling further due to the change in direction, or path, between the upper
stair portion 410 and the secondary stair portion 430. Otherwise, a passenger may fall
only down the secondary stair portion 430, without falling all the way from the upper
deck 120 to the lower deck 110. Providing the upper stair portion 410 and the
secondary stair portion 430 removes any long open drop of the straight staircase
shown in Figure 2a. Furthermore, providing a defined change of direction, or path, (e.g.

a perpendicular) prevent a passenger falling a greater length.

By additionally providing the lower stair portion 450, this potential fall is reduced even
further. In that case, due to the change of direction, a passenger falling at the
secondary stair portion 430 may not fall to the lower deck 110, but may be impeded by

the change in direction, or path, at the lower indeterminate landing 440.

Furthermore, as is shown in Figures 5a to 5d, in some examples, the upper deck 120
can comprise a profiled interior roof 950. The profiled interior roof 950 comprises a
gangway region 960, positioned roughly above the gangway of the deck, together with
side regions 970. Those side regions 970 extend above some of all of the passenger
seats on either side of the vehicle 100. The side regions 970 may be configured for
ducting such as concealed ducting, cabling, air conditioning or ventilation, lighting,

and/or storage (e.g. passenger bag storage).

Here, the staircase and interior roof 950 are configured in a complementary manner,
such that passenger space (e.g. height) provided between the upper gangway 310 and
the gangway region 960 of the roof 950 is similar, or roughly the same, as the

passenger space (e.g. height) provided between the upper stair portion 410 and the
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side region 970 at the staircase 400. In such a way, the provision of the upper stair
portion allows for the side region 970 when used for storage and/or ducting to be
maximised. At the same time, a passenger need not unduly duck or crouch when
stepping from the gangway 310 of the upper deck 120 to the staircase 400, and vice

versa.

Further, as is shown in Figures 5b and 5c, providing an upper stair portion 410 and a
secondary stair portion 430, in the manner described, increases a clearance 460 above
the passengers head as they ascend and descend the staircase 400 at the upper deck

120, when compared to the staircase shown in Figure 2a.

As such, the staircase 400 shown in Figure 2b is easier to ascend and descend than
that shown in Figure 2aAgain, a passenger may feel less likely to need to duck or

crouch when reaching the upper deck 120.

Furthermore, as is shown in Figure 2a and 2b, the effective footprint, f, (e.g. the
lengthwise footprint) of the staircase 400 shown in Figure 2b is less than the effective
footprint, F, of the staircase 200 shown in Figure 2a. As such, more space can be
provided along the length, L, of one or both of the upper and lower decks 110, 120.
This can allow for additional seating 300 for passengers, or more space for passengers
for the same, or similar, number of seats 300, or the like. In other words, providing the
staircase 400 in Figure 2b improves the capacity of the vehicle, and/or improves

ergonomics of the seating 300 for passengers.

In addition, because the effective duct, produced as a result of the open space of the
staircase 400, between the upper and lower decks 110, 120, is reduced, this can assist

with maintaining, or controlling, environmental conditions (e.g. heating and/or cooling)
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at each deck 110, 120. In other words, each deck 110 can, from a heating and/or
cooling perspective, be better isolated from one another. As will be appreciated, in
some cases, for example when the vehicle 100 does not have a roof (e.g. a so-called
open-top vehicle), it may be helpful to control the heating and/or cooling of the each

deck 110, 120 independently.

Consider now Figure 6, which shows a side view of the staircase 400 shown in Figure
2b. As is shown, the recess 900 formed between the gangway 310, and in particular
the lower deck 110 gangway, and the secondary stair portion 430, is partially occluded
with a partition 980. Of course, in some examples, the partition 980 may not be
provided in order for the recess 900 to be open, and so provide a sense of space within
the vehicle 100. However, when occluded or partially occluded, the effective ducting
between the lower deck 110 and the upper deck 120 can be reduced, improving further

the thermal isolation of each deck.

Here, the vehicle comprises a fuel tank 500 (e.g. a tank for gasoline, hydrogen, liquid
petroleum gas, etc.). The tank 500 is configured below the staircase 400, and
essentially between, or substantially between, the staircase 400 and a chassis 600 of
the vehicle 100. Here, the tank is provided between staircase 400 and a wheel arch

610 of the vehicle 100.

The tank 500 comprises a body portion 510 and a base portion 520. The body portion
510 extends in a complementary, or corresponding, manner with respect to the some
of the secondary stair portion 430 of the staircase 400. Here, the body portion 510 can
be considered to extend obliquely with respect to the vehicle 100. In other words, the

body portion may be considered to extend substantially parallel to the secondary stair
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portion 430. The body portion 510 has a outer profile region 510a that extends in a

complementary manner with respect to the secondary stair portion 430.

Here, the base portion 520 extends in a complementary, or corresponding, manner
with some, or all, of the lower intermediate landing 440. Here, an upper surface 525 of
the base portion 520 is spaced from the lower intermediate landing 440. In this
example, an the upper surface may be consider to comprise an outer profile region that
corresponds with the profile of the lower intermediate landing. Here, the base portion
can be considered to extend laterally, as opposed to obliquely, with respect to the

vehicle 100.

In this particular example, the tank 500 also extends into a recess 620 in the chassis
600, for example, into an aperture defined by supporting members of the chassis. The
tank 500 further comprises a fuel inlet 530, positioned at an upper region of the body

portion 510.

As will be appreciated, the inlet 530 can be positioned at a particular height on the
vehicle 100 such that a user may readily place fuel into the tank 500. Providing the
lower stair portion 450 effectively increases the space under the staircase, and under
the lower intermediate landing 440, such that the base portion 520 of the tank 500 can
be commensurately increased in size, s, when compared to a similar tank that may be
used with the staircase 200 of Figure 2a. As such, the storage capacity of the tank 500
can be increased. Furthermore, the additional storage is provided at a lower section of
the vehicle 100, and so does not unduly affect the centre of gravity of the vehicle 100,
and/or require the modification of the position of the inlet 540 in order to provide such
additional storage. As will be appreciated, addition fuel storage can be useful of

vehicles such as three-axle vehicles. In this example, the storage of the tank 500 can
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be increased from around 250 litres to 350 litres by providing the lower stair portion 450
and secondary stair portion 430 in the manner described. It will be appreciated that, in
some example, the staircase 400 of the vehicle 100 comprising the fuel tank 500 may
not comprise the additional upper stair portion 410. However, nevertheless, in those

examples, the same increased capacity of tank 500 may be provided.

Furthermore, while in the above examples, the upper and lower stair portions 410, 450
have been described having one tread, in further exampies, those stair portions may

comprise more treads, such as two, three, four, or the like.

While the above examples described embodiments in relation staircases 200, 400 at
the side region of a vehicle 100, in further examples, the staircase may be used at the
rear of the vehicle. Similarly, while in the described examples, the upper stair portion
410 is described as exiending perpendicular to the secondary stair portion 430, in
further examples, the upper stair portion 410 may extend other than perpendicular, but
still be may considered to extend transverse to the secondary stair portion 430, and
provide the change in direction, or path. Similarly, the lower stair portion 410 may be
considered as extending transverse to the secondary stair portion 430. A skilled reader

will readily be able to implement such further embodiments.

It will be appreciated that any of the aforementioned staircases, steps, tanks, etc., may
have other functions in addition to the mentioned functions, and that these functions

may be performed by the same staircases/steps/tanks.

The applicant hereby discloses in isolation each individual feature described herein and
any combination of two or more such features, to the extent that such features or

combinations are capable of being carried out based on the present specification as a
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whole in the light of the common general knowledge of a person skilled in the art,
irrespective of whether such features or combinations of features solve any problems
disclosed herein, and without limitation to the scope of the claims. The applicant
indicates that aspects of the present invention may consist of any such individual
feature or combination of features. In view of the foregoing description it will be evident

to a person skilled in the art that various modifications may be made within the scope

of the invention.
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CLAIMS:

1. A passenger service vehicle having an upper deck and a lower deck, and a
passenger staircase extending between the upper deck and the lower deck, the
staircase positioned, at the lower deck, between a driver’s area and a passenger area,
and positioned, at the upper deck, between a forward passenger area and a rearward
passenger area, the staircase having at least an upper stair portion and a secondary
stair portion, the upper stair portion being connected to the upper deck and comprising
at least one tread, and being further connected to the secondary stair portion via an
intermediate landing, wherein the upper deck extends for a length of the vehicle, and
the secondary stair portion extends parallel with respect to the length of the upper
deck, and the upper stair portion extends transversely with respect to the secondary

stair portion.

2. A passenger service vehicle according to claim 1, wherein the upper stair
portion extends perpendicularly with respect to the length of the upper deck, and

perpendicularly with respect to the secondary stair portion.

3. A passenger service vehicle according to claim 1 or 2, wherein the upper stair

portion comprises only one tread.

4. A passenger service vehicle according to any of the claims 1 to 3, wherein the
staircase comprise a lower stair portion connected to the lower deck, the lower stair
portion comprising at least one tread and being connected to the secondary stair
portion via an intermediate landing, the lower stair portion extending transversely with

respect to the secondary stair portion.
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5. A passenger service vehicle according to claim 4, wherein the lower stair
portion extends perpendicularly with respect to the secondary stair portion, and

perpendicularly with respect to the length of the lower deck.

6. A vehicle according to claim 4 or 5, wherein the upper, secondary and lower

stair portions are configured together in a U-shape.

7. A vehicle according to any of the claims 4 to 6, wherein the upper, secondary
and lower stair portions are configured to provide three different directions of travel for

a passenger moving from the upper deck to the lower deck.

8. A passenger service vehicle according to any of the claims 4 to 7, wherein the

lower stair portion comprises only one tread.

9. A passenger service vehicle according to any of the claims 4 to 8, wherein the
staircase is configured such that a recess is formed between the upper and lower stair

portions, and between the secondary stair portion and gangways of the vehicle.

10. A passenger service vehicle according to claim 9, wherein one or both of the
upper stair portion and the lower stair portion does not extend into the upper and/or

lower deck gangway.

11. A passenger service vehicle according to any of the claims 1 to 10, wherein the
secondary stair portion comprises a plurality of treads, each tread orientated so as to

be parallel to the length of vehicle.
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12. A passenger service vehicle according to any of the claims 1 to 11, wherein
each stair portion has the same, or similar, sized steps, and wherein the tread of each

step is substantially rectangular.

13. A passenger service vehicle according to any of the claims 1 to 12, wherein the
or each intermediate landing is provided as a quarter landing, sized differently from the

tread of the steps of each stair portions.

14. A passenger service vehicle according to any of the claims 1 to 13, wherein the
upper deck comprises a profiled interior roof having a gangway region positioned
roughly above a gangway of the upper deck, and side regions extending above some
of all of the passenger seats on either side of the vehicle, and wherein the staircase
and interior roof are configured in a complementary manner, such that passenger
space provided between the gangway of the upper deck and the gangway region of the
roof is similar, or the same, as the passenger space provided between the upper stair

portion and the side region of the roof at the staircase.

15. A passenger service vehicle according to any of the claims 1 to 14 claims,
wherein the vehicle comprises a fuel tank configured substantially between the

staircase and a chassis of the vehicle.

16. A passenger service vehicle according to claim 15, wherein the tank comprises
a body portion extending in a complementary, or corresponding, oblique manner with
respect to the secondary stair portion of the staircase, and a base portion extending in
a complementary, or corresponding, lateral manner with some or all of the lower

intermediate landing.
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17. A passenger service vehicle according to claim 16, wherein the base portion

extends into a recess in the chassis.

18. A passenger service vehicle according to any of the claims 1 to 17, wherein the

vehicle is a double-axle vehicle, or triple-axle vehicle.

18. A passenger service vehicle having an upper deck and a lower deck, and a
passenger staircase extending between the upper deck and the lower deck, the
staircase haviné at least a lower stair portion and a secondary stair portion, the lower
stair portion being connected to the lower deck and comprising at least one tread, and
being further connected to the secondary stair portion via an intermediate landing, the
lower stair portion extending transversely with respect to the secondary stair portion,
the vehicle further comprising a fuel tank having a body portion, configured to extend in
a complementary, or corresponding, manner with respect to the secondary stair portion
of the staircase, and a base portion configured to extend in a complementary, or

corresponding, manner with some or all of the intermediate landing.

20. A method comprising:

providing a passenger service vehicle having an upper deck and a lower deck,

providing a staircase extending between the upper deck and the lower deck, the
staircase positioned, at the lower deck, between a driver’'s area and a passenger area,
and positioned, at the upper deck, between a forward passenger area and a rearward
passenger area, the staircase having at least an upper stair portion comprising at least
one tread, and a secondary stair portion,

providing the upper stair portion at the upper deck, the upper stair portion being
connected to the secondary stair portion via an intermediate landing and wherein the

upper deck extends for a length of the vehicle, and the secondary stair portion extends
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parallel with respect to the length of the upper deck, and the upper stair portion extends

transversely with respect to the secondary stair portion.

21. Use of a passenger service vehicle according to any of the claims 1 to 19.



