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(54) SUCTION-TYPE CLEANING VEHICLE

(57) Suction-type cleaning vehicle (100) having an
independent liquid-based filtration system (141) to re-
move dust particles from exhaust air. The exhaust air
may be from a debris suction mechanism, in which an
air flow draws debris into a collection chamber . The liq-
uid-based filtration system can act as an additional filter

to remove dust that gets past the collection chamber
(132), so that any dust which was not deposited in the
collection chamber is prevented from escaping to the at-
mosphere. This can greatly reduce the amount of dust
present in air emitted from the debris suction mechanism.
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Description

TECHNICAL FIELD

[0001] The invention relates to suction-type cleaning
vehicles which have a suction device for removing ma-
terial, e.g. dirt, litter or other debris, from an area. For
example, the invention may relate to a road-sweeping
vehicle or the like.

BACKGROUND

[0002] Many kinds of suction-type cleaning vehicles
exist for the purpose of cleaning and removing dirt, litter
or other debris from an area. For example, road sweeping
vehicles are commonly used to clean roads or other
paved surfaces. Typically, such vehicles comprise a mo-
torised debris collection mechanism mounted on a vehi-
cle chassis, which is supported on a set of drivable
wheels. The debris collection mechanism typically in-
cludes both a mechanical sweeping device, such as ro-
tating brushes or the like, and a suction device, which
may act to draw material into a collection chamber
housed on the vehicle. Sweepers of this type are manu-
factured, for example, by Johnston Sweepers Limited
and Scarab Sweepers Limited, and are well known to a
person skilled in the art.
[0003] Suction-type cleaning vehicles often also in-
clude dust suppression systems for reducing the amount
of dust emitted when collecting debris. Typically, the dust
suppression system includes a water tank housed on the
vehicle and one or more water sprayers for wetting the
paved surface before the debris are collected. This re-
duces the amount of flying dust particles caused by the
brushes and forms a mixture of dirt and water on the
paved surface. The mixture is then drawn into the collec-
tion chamber, where it falls to the bottom of the collection
chamber so that fewer dust particles are emitted with the
exhaust air.
[0004] The present invention arises from the realisa-
tion that fine dust particles can be blown out from a clean-
ing vehicle’s debris collection mechanism even when a
dust suppression system is used. Such dust suppression
systems also present the drawback that they only work
for a limited amount of time, as they cease to be effective
when the water tank is empty. Furthermore, in certain
situations it may be desirable to clean a road or paved
surface without wetting it. For example, this is the case
before anti-skid road surfacing material is deposited on
a road surface, where it is necessary for the road surface
to be clean and dry for the material to adhere to the road
surface properly.

SUMMARY OF THE INVENTION

[0005] At its most general, the present invention pro-
vides a suction-type cleaning vehicle having an inde-
pendent liquid-based filtration system to remove dust

particles from exhaust air. The exhaust air may be from
a debris suction mechanism, in which an air flow draws
debris into a collection chamber.
[0006] The liquid-based filtration system can act as an
additional filter to remove dust that gets past the collec-
tion chamber, so that any dust which was not deposited
in the collection chamber is prevented from escaping to
the atmosphere. This can greatly reduce the amount of
dust present in air emitted from the debris suction mech-
anism.
[0007] One advantage of the liquid-based filtration sys-
tem does not require the road surface to be wetted in
order to function. This enables a road surface to be
cleaned without wetting it, whilst still reducing the amount
of dust emitted. The liquid-based dust filtration system is
self-contained, meaning that its liquid (which is preferably
water) is not shared with any other systems on the suc-
tion-type cleaning vehicle. The suction-type cleaning ve-
hicle may also have a conventional dust suppression sys-
tem, which has its own dedicated water tank (i.e. the wa-
ter tank is separate from the liquid-based dust filtration
system) and sprayers arranged to wet a surface under
the suction-type cleaning vehicle. The suction-type
cleaning vehicle of the present invention can suppress
dust emission for longer periods of time than convention-
al suction-type cleaning vehicles, as the water-based
dust filtration system remains effective even when the
water tank for the conventional dust suppression system
has run dry.
[0008] According to the invention, there is provided a
suction-type cleaning vehicle comprising: a debris suc-
tion mechanism supported on a chassis for generating
an air flow path between an inlet suction port and an
exhaust port, whereby debris located around the inlet
suction port are entrained in the air flow; a collection
chamber for receiving the entrained debris, wherein the
collecting chamber is located on the air flow path after
the inlet suction port; and a liquid-based dust filtration
system located on the air flow path after the collection
chamber, wherein the liquid-based dust filtration system
is arranged to remove dust from air that has flowed
through the collection chamber.
[0009] The air flow path may be defined by a passage-
way, e.g. formed from flexible hosing or the like. The air
flow path may be directed into the collection chamber in
a manner to permit the entrained debris to drop from the
flow of air. This may be achieved in a conventional man-
ner by widening the passageway for the air flow, which
reduces its velocity. Alternatively or additionally, a filter-
ing or other separation device may be used. The inlet
suction port may comprise a suction nozzle or intake ap-
erture. The inlet suction port may be located immediately
rearwardly of a mechanical sweeping device, e.g. a cy-
lindrical brush extending across the underside of the ve-
hicle. One or more circular brushes (known as kerb or
gutter brooms) may also be mounted between the front
and rear wheels. Alternatively, the inlet suction port may
be located on a hose extending from the top or the side
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of the vehicle.
[0010] The air flow path exits the collection chamber
via an outlet of the collection chamber and subsequently
passes through the liquid-based dust filtration system.
The liquid-based dust filtration system may use water as
a liquid filter, although use of other liquid may be possible.
The liquid-based dust filtration system may be referred
to as a water-based dust filtration system herein.
[0011] The liquid-based dust filtration system may use
any liquid-based filter capable of capturing dust and de-
bris from the air flow such that the captured dust and
debris remain in liquid contained in the filter. After passing
through the liquid-based dust filtration system, the air flow
path exits the debris suction mechanism via the exhaust
port. In this manner, the air expelled from the debris suc-
tion mechanism via the exhaust port is clean, any dust
or debris having been captured in either the collection
chamber or the liquid-based dust filtration system. The
volume of liquid in the liquid-based dust filtration system
may remain substantially constant over time (as the liquid
is not sprayed out or used for another dust suppression
system). As the debris suction mechanism is used, the
liquid in the liquid-based dust filtration system may be-
come dirty such that the liquid may need to be changed.
The liquid-based dust filtration system may include one
or more ports for adding and removing liquid and for
cleaning.
[0012] The debris suction mechanism may include a
rotatable fan for causing air to flow along the air flow path.
The liquid-based dust filtration system may be located
on the air flow path downstream of the rotatable fan, e.
g. between the fan and the exhaust port. In this configu-
ration, the air inlet of the water-based dust filtration sys-
tem may be connected to an outlet of the rotatable fan
and the air outlet of the water-based dust filtration system
may be connected to the exhaust port of the debris suc-
tion mechanism. This can make the water-based dust
filtration system easy to install on existing conventional
debris suction mechanisms, as only the section of the air
flow path after the rotatable fan need be modified.
[0013] The liquid-based dust filtration system may in-
clude a dedicated liquid supply, and an air inlet configured
to cause air flowing along the air flow path to mix with
liquid from the dedicated liquid supply to remove dust
from the air flow.
[0014] The dedicated liquid supply may comprise a liq-
uid bath for holding a volume of liquid, and the air inlet
is arranged to direct air flowing along the air flow path
into engagement with the volume of liquid. The dedicated
liquid supply may be a self-contained water bath. Herein
"dedicated" or "self-contained" may mean that liquid in
the liquid bath is used solely for the purpose of filtering
air flowing through the water-based dust filtration system,
i.e. it is not shared with any other systems on board the
suction-type cleaning vehicle.
[0015] The air inlet may be arranged to direct air into
the volume of liquid so that air flowing along the air flow
path bubbles through the volume of liquid. For example,

the air inlet may be a pipe having an opening inside the
liquid bath below the liquid level, such that air flowing
along the air flow path must pass through liquid in the
liquid bath. As the air passes through the liquid it mixes
with the liquid, such that dust and other debris carried by
the air become wet and are captured in the liquid bath.
[0016] In another example, the air inlet may be ar-
ranged to direct air on to a top surface of the volume of
liquid. The air flowing along the air flow path is thus inci-
dent on the surface of the liquid in the liquid bath, which
can cause liquid to splash up, thereby thoroughly mixing
the air and the liquid such that dust and other debris car-
ried by the air becomes wet and falls down into the liquid
bath.
[0017] The air inlet may comprise a constriction in a
region where air flowing along the air flow path mixes
with liquid from the dedicated liquid supply. This arrange-
ment may enable the Venturi effect to be used to enhance
the mixing of liquid with the air flow. An aperture in the
pipe that is in fluid communication with the volume of
liquid may be provided near the constriction. The con-
striction causes a drop in air pressure in the pipe at the
constriction, causing liquid to flow into the pipe through
the aperture and mix with the air flow.
[0018] The liquid-based dust filtration system may
comprise an upright column that defines the air flow path
for air after it has mixed with liquid from the dedicated
liquid supply. The column may be arranged to remove
liquid droplets from the air flow and return them to the
volume of liquid. For example, the column may be a tube
positioned above the liquid bath, such that any liquid
droplets entrained up the column by the air flow fall back
down into the liquid bath under their own weight. This
avoids liquid droplets and any dust or debris trapped in
the liquid droplets from being expelled from the debris
suction mechanism. When determining the height of the
column, the air flow velocity along the air flow path can
be taken into account to ensure that liquid droplets will
not reach the top of the column.
[0019] The column may comprise a flow deflector ar-
ranged to inhibit liquid from the dedicated liquid supply
from escaping from the exhaust port. The flow deflector
may include one or more baffles and/or a mesh screen.
The baffles may provide surfaces inside the column with
which the entrained liquid droplets may collide, so that
they can then drip back down into the liquid bath. For
example, the baffles may be a series of inclined plates
disposed inside the column. The mesh screen serves to
capture any entrained liquid droplets or debris, so that
they may fall back down into the water bath. The mesh
screen can be arranged such that it covers an internal
cross-section of the column, such that air passing
through the column must pass through the mesh screen.
[0020] The debris suction mechanism may comprise
a water tank, and a spray in fluid communication with the
water tank, wherein the spray is arranged to deliver water
outside the vehicle in the vicinity of the inlet suction port.
The debris suction mechanism may thus be arranged to
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wet a road surface under the suction-type cleaning ve-
hicle.
[0021] The water tank is preferably independent of the
liquid-based dust filtration system. The spray may be se-
lectively operable. The spray may thus be separate from
the liquid-based dust filtration system, and can be used
on its own or in combination with the liquid-based dust
filtration system. By spraying water from the water tank
onto the road surface, any dust or debris on the road
surface will become wet and so will not form a dust cloud
when they are swept by a sweeping mechanism on the
suction-type cleaning vehicle. A water and dirt mixture
will thus form on the road surface, which is entrained into
the collection chamber by the debris suction mechanism.
As the water-based dust filtration system works inde-
pendently from the dust suppression system, it can re-
duce the amount of dust emitted by the debris suction
mechanism even when the debris suction mechanism is
turned off (i.e. when water is not sprayed from the water
tank via the sprayers). This enables the suction-type
cleaning vehicle of the invention to be used in situations
where it is desirable to keep the road surface dry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] An embodiment of the invention is discussed
below in more detail with reference to the accompanying
drawings, in which:

Fig. 1 is a schematic side view of a suction-type
cleaning vehicle that is an embodiment of the inven-
tion;
Fig. 2 is a schematic side view of a water-based dust
filtration system that can be used in a suction-type
cleaning vehicle according to the invention;
Fig. 3 is a schematic side view of another water-
based dust filtration system that can be used in a
suction-type cleaning vehicle according to the inven-
tion; and
Fig. 4 is a schematic side view of another water-
based dust filtration system which can be used in a
suction-type cleaning vehicle according to the inven-
tion.

DETAILED DESCRIPTION; FURTHER OPTIONS AND 
PREFERENCES

[0023] Fig. 1 shows a side view of a suction-type clean-
ing vehicle 100 that is an embodiment of the invention.
The suction-type cleaning vehicle 100 is a road sweeping
vehicle designed to remove dirt litter or debris from a road
or paved surface. The suction-type cleaning vehicle 100
comprises a chassis 102 supported by a pair of front
wheels 104 and a pair of rear wheels 106. A driver cabin
108 is mounted on the chassis 102 over the front wheels
104. The vehicle engine (not shown) is located under the
driver cabin 108 and has an engine exhaust 110 mounted
on the chassis 102 behind the driver cabin 108. Mounted

on the chassis behind the engine exhaust 110 and driver
cabin 108 is a container 112, which may be an airtight
container, which contains a debris suction mechanism
114. To assist a description of the debris suction mech-
anism, the container 112 is made transparent in Fig. 1.
In normal use the debris suction mechanism 114 would
be not be visible in use.
[0024] The debris suction mechanism 114 comprises
a fan that is rotatable in fan housing 116 under the action
of an auxiliary engine and gearbox (not shown). In oper-
ation, the fan creates an air flow (indicated by arrows
118) through a passageway 120 inside the container 112
which draws air in from an inlet suction port 122 mounted
on the chassis 102 between the front wheels 104 and
rear wheels 106. The inlet suction port 122 may be an
opening at the end of a flexible hose 124. The inlet suction
port 122 is positioned behind (i.e. closer to the rear
wheels 106 than) a mechanical sweeping mechanism
126 for disturbing debris on the road surface so that it is
picked up in the air flow sucked into the inlet suction port
122. In this embodiment, the mechanical sweeping
mechanism 126 includes a rotatable gutter broom 128
and a cylindrical brush 130.
[0025] The air flow from the inlet suction port 122 trav-
els through the passageway 120 to a collection chamber
132 in the container 112. The passageway 120 widens
into the collection chamber 132, which may encourage
the debris entrained in the air flow to be deposited. Al-
ternatively or additionally a filter (not shown) may be
mounted in or at the entrance to the collection chamber
132, as is conventionally known. The fan housing 116
includes an annular air flow passage which circulates the
air flow from a central entrance inlet 134 connected to
receive air from the passageway 120 to an outlet 136.
[0026] The suction-type cleaning vehicle 100 also in-
cludes a dust suppression system having a water tank
160 and sprayer 161. The sprayer 161 is a bar of sprayers
disposed behind the front wheels 104. The sprayer 161
is connected to the water tank 160 by a pipe (not shown),
so that water from the water tank can be sprayed onto a
paved surface in front of the sweeping mechanism 126
in order to wet it. In this manner, dust and debris present
on the paved surface become wet, and do not create a
dust cloud when they are swept by the mechanical
sweeping mechanism 126.
[0027] The suction-type cleaning vehicle 100 shown in
Fig. 1 includes a liquid-based (e.g. water-based) dust
filtration system 141 connected between an outlet 136
of the fan housing 116 and an exhaust port 140 on the
roof of the vehicle 100. In this manner, air that has flowed
through the collection chamber 132 must flow through
the water-based dust filtration system 141 before it exits
the debris suction mechanism 114 via the exhaust port
140. The water-based dust filtration system is self-con-
tained. For example, it has a dedicated water bath (not
shown in Fig. 1) that is separate from the water tank 160.
The water-based dust filtration system is designed to
capture dust and debris carried by the air flow which were
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not deposited in the collection chamber 132, so that air
expelled from the exhaust port 140 is clean. The water-
based dust filtration system typically operates by direct-
ing exhaust air from the fan through a dedicated liquid
filter, which may be in the form of a water bath through
which the exhaust air is bubbled or air-based droplets.
The liquid filter (which is preferably water) attracts and
retains particles (e.g. dust particles) carried by the ex-
haust air. The water-based dust filtration system is con-
figured to prevent the liquid filter from escaping through
the exhaust port 140 so that the particles are retained.
[0028] Other types of suction-type cleaning vehicles
are also contemplated. For example, in one embodiment
the suction-type cleaning vehicle may be a vacuum ex-
cavator which is designed to remove dirt and debris from
an unpaved area such as a construction site or a road-
side. The vacuum excavator can include a container
which houses a debris suction mechanism similar to that
discussed in relation to suction-type cleaning vehicle 100
of Fig. 1. The vacuum excavator may not necessarily
include a sweeping mechanism 126. The inlet suction
port of the debris suction mechanism may be located on
a movable hose which extends from a side or the top of
the container. In this manner, the inlet suction port can
easily be placed in the vicinity of debris which are to be
removed. As the debris suction mechanism includes a
liquid-based dust filtration system, the amount of dust
emitted by the vacuum excavator whilst removing dirt
and debris is greatly reduced.
[0029] Figs. 2-4 show examples of different liquid-
based (e.g. water-based) dust filtration systems 141
which could be used in a suction-type cleaning vehicle
of the invention, such as vehicle 100 shown in Fig. 1. In
each case, the water-based dust filtration system 141
has an air inlet 142 which is connected to the outlet 136
of the fan housing 116. At the lower end of the water-
based dust filtration system 141 there is a water bath 143
containing water 144. Above the water bath 143 there is
a hollow column 145 which is connected at its upper end
to the exhaust port 140. Inside the column are disposed
a series of inclined baffles 146.
[0030] In the water-based dust filtration system 141
shown in Fig. 2, the air inlet 142 includes a side wall 147
for deflecting the air flow from the outlet 136 of the fan
housing 116 towards the surface of the water 144, as
shown by arrow 148. This causes the water to splash up
and mix with the air, so that any dust or debris carried by
the airflow become wet and fall down into the water 144.
In some cases the air flow may be particularly strong,
such that water droplets (which could contain dust or de-
bris) are entrained up the column 145 towards the ex-
haust port 140. The inclined baffles 146 cause the air
flow to zig-zag as it climbs the column, as shown by ar-
rows 149. As the air flow zig-zags, water droplets en-
trained in the air flow will collide with the baffles 146 or
the inner wall of the column 145 and will not reach the
exhaust port 140. As the baffles 146 are inclined, the
water droplets will flow downwards and drip back into the

water bath 143.
[0031] In the water-based filtration system shown in
Fig. 3, the air inlet 142 includes a side wall 153 that forms
an air passage having an opening below the surface of
the water 144 in the water bath 143, such that the air flow
must pass through the water 144. In this way, as the air
bubbles through the water, the air and water become
thoroughly mixed so that dust and debris carried by the
air flow become wet and are retained in the water bath.
Passing the air through the water can achieve a high
filtering efficiency. The column 145 and baffles 146
shown in Fig. 3 serve the same purpose as those dis-
cussed above in relation to Fig. 2.
[0032] In the water-based dust filtration system shown
in Fig. 4, the air inlet 142 includes a pipe 150 which ex-
tends below the surface of the water 144 in the water
bath 143. The pipe 150 includes a section 151 with a
reduced diameter so as to form a constriction for the air
flow. Other forms of constriction can also be used. Sec-
tion 151 of the pipe 150 includes an aperture on its side
wall to the water bath 143. The mixture of air and water
in this case is enhanced due to the Venturi effect. As air
flows through the constriction in the pipe 150, there is a
reduction in air pressure near the aperture causing water
to flow into the pipe 150 through the aperture and mix
with the air flow, as shown by the arrow 152. The water
and air mix in the pipe 150 until they are expelled from
the end of the pipe 150 into the water bath 143. The end
of the pipe 150 may be situated either above or below
the water level of the water bath 143. If the end of the
pipe is situated above the water level of the water bath
143, water will be sprayed upwards into the column 145
where it is caught by the baffles 146 and side walls of
the column 145. Through the mixing of water with the air
flow, dust and debris carried by the air flow will become
wet and remain captured in the water bath 143. The col-
umn 145 and baffles 146 shown in Fig. 4 serve the same
purpose as those discussed above in relation to Fig. 2.
[0033] Advantageously, the suction-type cleaning ve-
hicle 100 can operate in either a "dry" mode or a "wet"
mode. In the "dry" mode, the dust suppression system is
not used, i.e. water is not sprayed from the water tank
160 onto the paved surface. The paved surface can
therefore remain dry whilst the suction-type cleaning ve-
hicle 100 cleans the paved surface. Dust and debris
present on the paved surface are swept by the sweeping
mechanism 126 and then entrained along the air flow
path as described above. Dust and debris are filtered out
of the air flow by the water-based dust filtration system
141, such that air expelled from exhaust port 140 is clean.
This enables the suction-type cleaning vehicle of the in-
vention to be used in situations where it is desirable to
keep the paved surface dry. In the "wet" mode, the dust
suppression system is used in its usual way. The com-
bination of both the dust suppression system and the
water-based dust filtration system can greatly reduce the
amount of dust produced when cleaning a paved surface
compared to conventional suction-type cleaning vehi-
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cles.

Claims

1. A suction-type cleaning vehicle comprising:

a debris suction mechanism supported on a
chassis for generating an air flow path between
an inlet suction port and an exhaust port, where-
by debris located around the inlet suction port
are entrained in the air flow;
a collection chamber for receiving the entrained
debris, wherein the collecting chamber is locat-
ed on the air flow path after the inlet suction port;
and
a liquid-based dust filtration system located on
the air flow path after the collection chamber,
wherein the liquid-based dust filtration system
is arranged to remove dust from air that has
flowed through the collection chamber.

2. A suction-type cleaning vehicle according to claim
1, wherein the debris suction mechanism includes a
rotatable fan for causing air to flow along the air flow
path, and wherein the liquid-based dust filtration sys-
tem is located on the air flow path downstream of
the rotatable fan.

3. A suction-type cleaning vehicle according to claim 1
or 2, wherein the liquid-based dust filtration system
includes:

a dedicated liquid supply; and
an air inlet configured to cause air flowing along
the air flow path to mix with liquid from the ded-
icated liquid supply to remove dust from the air
flow.

4. A suction-type cleaning vehicle according to claim
3, wherein the dedicated liquid supply comprises a
liquid bath for holding a volume of liquid, and the air
inlet is arranged to direct air flowing along the air flow
path into engagement with the volume of liquid.

5. A suction-type cleaning vehicle according to claim
4, wherein the air inlet directs air into the volume of
liquid so that air flowing along the air flow path bub-
bles through the volume of liquid.

6. A suction-type cleaning vehicle according to claim
4, wherein the air inlet directs air on to a top surface
of the volume of liquid.

7. A suction-type cleaning vehicle according to any one
of claims 3 to 6, wherein the air inlet comprises a
constriction in a region where air flowing along the
air flow path mixes with liquid from the dedicated

liquid supply.

8. A suction-type cleaning vehicle according to any one
of claims 3 to 7, wherein the liquid-based dust filtra-
tion system comprises an upright column that de-
fines the air flow path for air after it has mixed with
liquid from the dedicated liquid supply.

9. A suction-type cleaning vehicle according to claim
8, wherein the upright column comprises a flow de-
flector arranged to inhibit liquid from the dedicated
liquid supply from escaping from the exhaust port.

10. A suction-type cleaning vehicle according to claim
9, wherein the flow deflector includes one or more
baffles.

11. A suction-type cleaning vehicle according to claim 9
or 10, wherein the flow deflector includes a mesh
screen.

12. A suction-type cleaning vehicle according to any pre-
ceding claim, wherein the liquid-based dust filtration
system uses water as the liquid.

13. A suction-type cleaning vehicle according to any pre-
ceding claim, wherein the debris suction mechanism
comprises:

a water tank;
a spray in fluid communication with the water
tank and arranged to deliver water in the vicinity
of the inlet suction port;
wherein the water tank is independent of the liq-
uid-based dust filtration system.

14. A suction-type cleaning vehicle according to claim
13, where the spray is selectively operable.

15. A suction-type cleaning vehicle according to any pre-
ceding claim, wherein the vehicle is a road-sweeping
vehicle.

9 10 



EP 3 375 937 A1

7



EP 3 375 937 A1

8



EP 3 375 937 A1

9



EP 3 375 937 A1

10

5

10

15

20

25

30

35

40

45

50

55



EP 3 375 937 A1

11

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

