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(54) Control panel for a high-pressure cleaner
(57) A high-pressure washer (1) is described, which
comprises a frame (2), a delivery unit (24) supported by
the frame (2), such as a motor-driven pump (8) or a heater
(7), and a control unit (9) for controlling the delivery unit

(24). The high-pressure washer (1) further comprises a
cover (11), which defines a opening (33) for releasably
receiving the control unit (9) with access to its control
panel (10) from the outside of the cover (11).
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Description
Field of the invention

[0001] The present invention generally relates to the
placing of a control unit and the associated control panel
on a pressure washer, and in particular to a technique
facilitating an easier support or reparation of a high-pres-
sure washer having a cover. More specifically, the
present invention relates to a pressure washer that can
be continuously operated even though the control unit
and the associated control panel is not permanently fixed
to another part of the high-pressure washer.

Description of related art

[0002] There are high-pressure washers having a con-
trol unit mounted on either the frame or on the cover. In
the former case, when the control unit is mounted on the
frame, the cover has a cut-out or defines an opening
where the control panel of the control unit protrudes. This
way of mounting requires high tolerances for the control
panel to fit in the cut-out or opening. In the latter case,
the control unit is usually an integral part of, or perma-
nently fixed, to the cover. When the control unit is a part
of the cover, the control panel follows the cover when the
cover is dismounted. This is also a disadvantage, since
then the cover cannot be removed completely without
disconnecting the electrical and/or the liquid conduits
connected to the control unit. Naturally, an easily remov-
able cover may be an advantage when servicing or re-
pairing the high-pressure washer. When removing a cov-
er with a permanently fixed control unit, this will demand
electrical connectors that are waterproof, which increas-
es the complexity and production cost of the high-pres-
sure washer.

Object of the invention

[0003] An object according to the present invention is
to provide techniques that will allow a less complicated
maintenance and reparation of high-pressure washers.
It is an advantage of the present invention that it allows
for a high-pressure washer that can be operated without
the control unit and the associated control panel having
a permanently fixed position in relation to rest of the high-
pressure washer. A particular feature of the present in-
vention is that it allows for a high-pressure washer that
can be operated where the placing of the control unitand
the associated control panel is primarily limited by the
length of the conduits connecting the control unit with the
rest of the high-pressure washer.

Summary/Disclosure of invention
[0004] The above object, the above advantage and the

above feature together with numerous other objects, ad-
vantages and features will be evident from the detailed
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descriptions given below of preferred embodiments ac-
cordingto the presentinvention. The objects, advantages
and features are according to a first aspect of the present
invention obtained by a high-pressure washer for deliv-
ering a liquid, said high-pressure washer comprising a
frame, a delivery unit supported by said frame, such as
a motor-driven pump or a heater, and a control unit for
controlling said delivery unit and having a control panel,
said high-pressure washer further comprising a cover for
protecting said delivery unit, characterized in that said
cover defines a opening for releasebly receiving said con-
trol unit with access to said control panel from the outside
of said cover.

[0005] In a broad interpretation this means that the
control unit may be supported by the cover, that it can
be attached to and removed from the cover, and that
when being attached to the cover the control panel can
be accessed from the outside of the cover by way of the
opening. The opening may correspond to a hole in the
cover, i.e. the edge of the opening may correspond to a
closed path completely defined by the cover. Alternative-
ly, the opening may be a cut-out in the edge of the cover,
i.e. the edge of the opening may only in part be defined
by the cover.

[0006] Clearly, an advantage according to the first as-
pect of the present invention is that it enables the control
unit to be removed from the cover without disconnecting
it from the rest of the high-pressure washer, which may
otherwise expose electrical connectors or the like. An-
other advantage may be that when servicing or repairing
the high-pressure washer, it may be possible to establish
an active delivery mode, i.e. to operate the high-pressure
washer, even though the cover is removed completely.
[0007] A delivery mode of the high-pressure washer
may be defined by properties of the liquid, such as pres-
sure, volumetric flow rate, chemical composition, and/or
temperature. The delivery unit may then enable a plurality
of different delivery modes, from which an active delivery
mode is established by the control unit. It is understood
that the delivery unit may be able to change all of the
properties of the liquid listed above, or that it may only
be able to change some or only one of them. Similarly,
the control unit may be able control all parameters that
the delivery unit can change, or it may only be able to
control some or one of the parameters that the delivery
unit can change. This means that it may be necessary
to have several control units in order to control all of the
parameters that can be changed by the delivery unit.
[0008] In order to establish an active delivery mode,
the control unit may comprise a valve, fluid regulator,
and/or component with similar functions. Further, it may
also comprise an electrical switch, relay, regulator and/or
component with similar functions. In addition, the control
unit may also comprise an electrical circuit, microproc-
essor, and/or component with similar functions. The con-
trol unit may also comprise a mechanical, pneumatic, or
hydraulic switch or actuator, or the like. The control panel
of the control unit may comprise a push button, manual
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switch, lever, knob, handle, key, and/or a component with
similar functions for manually setting the active delivery
mode.

[0009] The cover of high-pressure washer, according
to the first aspect of the present invention, may define a
closed and an open position relative to the frame, where
the closed position is for protecting the delivery unit, and
the open position is for enabling the delivery unit to be
reached by hand. The cover may, in its closed position,
be supported by the frame by one or more locks, bolts,
catches and/or the like. Alternatively or additionally, the
cover may be supported by a hinge, a hook-and-hole
arrangement, and/or the like that allows for a swiveling
motion of the cover while still in contact with the frame
and/or the delivery unit. In the open position, the cover
may be supported by the same hinge, hook-and-hole ar-
rangement, and/or the like. Alternatively, the cover may,
in an open position, be completely detached from the
frame and/or the delivery unit.

[0010] The high-pressure washer may further com-
prise one or more first fasteners for providing a first
mounting for supporting the control unit by the cover,
where the one or more first fasteners are manually re-
leasable. A fastener may be defined as a device and/or
features that mechanically joins or affixes two or more
objects together. To give an example, a first fastener may
comprise a hole on the control unit, a bolt with a head at
one end and threads at the other end, and a threaded
hole on the cover for receiving the threads of the bolt.
When engaged, the two holes are placed centered on
one another, and the bolt is first put through the hole of
the control unit before it is attached to the cover, so that
the head of the bolts locks the control unit in a position
relative to the cover. An alternative to the threads and
the hole on the cover would be to have a hock at the end
of the bolt that is opposite from the head, and a pin on
the cover to provide a fastening mechanism with a func-
tion similar to that of a bayonet mount. The first fastener
may not have to involve a loose object, such as a bolt,
but may be defined by features of the control unit and
the cover alone. As an example, the fastener feature of
the control unit and the fastener feature of the cover may
together define a manually releasable catch. Another ex-
ample of this kind would be to have a cover with one or
more tracks, and one or more features of the control unit
to make it fitin the slot defined by the one or more tracks.
Other examples to first fasteners may involve a hook,
loop, screw, clips, buckle, clamp, peg, pin, rubber band,
strap, and/or a wedge. A first fastener may be of such a
construction that no the component and/or feature in-
volved is exposed to any significant wear when em-
ployed. Naturally, thiswould be an advantage if a fastener
is employed repeatedly.

[0011] Afastenerofthe one or more first fasteners may
further be employed in a second mounting of the control
unit on the frame and/or on the delivery unit when the
cover is in the open position, e.g. during servicing or re-
pairing. Hence, the fastener employed here may also be
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employed for providing the first mounting on the cover.
This means that some or all of the features on the cover
that enables the first mounting may also found on the
frame and/or the delivery unit for enabling the second
mounting.

[0012] The high-pressure washer may further com-
prise one or more second fasteners for enabling a third
mounting for supporting the control unit by the frame
and/or by the delivery unit when the cover is in the open
position. This may be an advantage during service and
repair, especially if the control panel of the control unit is
easily accessible when the latter is supported by the third
mounting. The one or more second fasteners may be of
the same type and/or function as the one or more first
fasteners described above. A second fastener may com-
prise a hook-and-holder arrangement, where the control
unit has a fixed hook that can be inserted in a holder on
the frame and/or the delivery unit when the control unit
has an angle relative to the frame within a certain interval.
If the angle is changed outside this interval after the hook
has been inserted in the holder, the arrangement will lock
the control unit to the frame and/or delivery unit, thereby
providing a support of the control unit.

[0013] The high-pressure washer may further com-
prise a communication system coupled to the control unit
andto the delivery unit, where the communication system
enables a control communication of an active delivery
mode from the control unit to the delivery unit. The com-
munication system may further comprise one or more
flexible conduits for continuously enabling the control
communication when the control unit is supported by the
first mounting, and when the open position is changed
to the closed position, or when the closed position is
changed to the open position. This may be an advantage
in the servicing and repairing of the high-pressure wash-
er, as it enables the high-pressure washer to be operated
even though the cover is in an open position and the
control unit is mounted on the cover.

[0014] The communication system may further com-
prise one or more flexible conduits for continuously pro-
viding the control communication when the position of
the control unit is shifted relative to the frame and/or the
delivery unit. This means that the flexible conduits may
continuously provide the control communication when
the firstmounting is changed, e.g. to the second mounting
or the third mounting; the second mounting is changed,
e.g. to the first mounting or the third mounting; and the
third mounting is changed, e.g. to the first mounting or
the second mounting. Naturally, this demands a certain
length of the flexible conduits. The high-pressure washer
may, by these features, be continuously operated while
the positions of the control unit is changed, which may
be an advantage when servicing or repairing the high-
pressure washer. They will also allow the high-pressure
washer to be operated while the control unit is mounted
in either of the first, second, or third mounting as de-
scribed above.

[0015] Theone or more flexible conduits may comprise
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an electrical wire, mechanical wire, hose, tube, optical
wire, and/or the like. Further, a flexible conduit may also
comprise rigid elements joined by a movable joint, hinge,
and/or flexible element, e.g. rigid tubes coupled by a flex-
ible hose.

[0016] The high-pressure may in a particular embodi-
ment further comprise a piston pump driven by an electric
motor for delivering the liquid under high pressure; a heat-
er for heating of the liquid, where the heater further com-
prises a burner for providing the conditions of combustion
for a fuel, a heater coil through which the liquid passes,
and an electrically driven fan to drive the heat of the com-
bustion over the heater coil; and a fuel tank for providing
the heater with the fuel. Further, the high-pressure wash-
er may comprise an electrical conduit for supplying the
electric motor and the heater with electrical power from
an external power source; a chemical container for stor-
ing a substance for being employed in defining a delivery
mode involving the chemical composition of the liquid;
and/or wheels mounted on the frame for lowering the
friction when the high-pressure washer is transported
along a surface.

[0017] The control panel of the control unit may further
comprise one or more indicators for indicating the active
delivery mode and/or the operational status of the deliv-
ery unit. An indicator may comprise a measuring device,
e.g. a pressure gauge, a flow gauge, or a thermometer,
for determining a measurement on the liquid to be deliv-
ered. Further, an indicator may comprise a mechanical
moving-pointer type of meter, an electrical scale type of
meter comprising light-emitting diodes, an electrical lig-
uid crystal display type of meter, or the like. An indicator
may also be integrated with a device for setting the active
delivery mode, e.g. a push button, manual switch, lever,
knob, handle, key, and/or a component with similar func-
tions, where the position of the device indicates the active
delivery mode, e.g. by having a scale or symbols located
at the position of the device on the control panel. As an
example, a handle may be placed inthree positions point-
ing towards the printed numbers 1, 2, and 3, where the
positions provides alow, amediate, and a high volumetric
flow rate, respectively, of the liquid to be delivered.

Brief description of the drawings

[0018] Additional objects and features according to the
present invention will be more readily apparent from the
following detailed description and appended claims,
which are presented in conjunction with the drawing,
where:

Fig. 1illustrates a high-pressure washer with a cover
in a close position,

Fig. 2illustrates a high-pressure washer with the cov-
er removed,

Fig. Sillustrates a high-pressure washer in a moving
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state,

Fig. 4 illustrates the inside of the cover without a
mounted control unit, and

Fig. 5illustrates the inside of the cover with a mount-
ed control unit.

Detailed description of the invention

[0019] The exterior of a preferred embodiment of a
high-pressure washer is shown in Fig. 1. The high-pres-
sure washer 1 has a frame 2 providing support for its
other components, and it is fitted with a cover 11 for pro-
tecting the delivery unit. A handle 14 is connected to the
frame 2 for making the transport and handling of the high-
pressure washer 1 easier. The cover has an opening 33
for receiving a control unit so that the control panel 10 of
the unit is reachable by hand. The control panel compris-
es knobs 17 for manually setting an active operation
mode of the high-pressure washer 1. As an example, a
first knob may be for turning on and turning off the a
heater of the liquid to be delivered, a second knob may
be for setting the temperature of the liquid, and a third
knob may be for setting the pressure and/or volumetric
flow of the liquid. The high-pressure washer 1 has an air
inlet-outlet 23 that allows air to reach the fan and heater
behindthe cover 11. The air inlet-outlet 23 will also enable
cooling of the delivery unit by air convection. The cover
11 defines an opening 19 for the exhaust pipe 16 of the
heater, where the opening 19 has such dimensions that
the exhaust pipe 16 does not reach the cover 11 when
it is in its closed position or changed from its closed po-
sition.

[0020] A preferred embodiment of a high-pressure
washer 1 with its cover removed is shown in Fig. 2. The
frame 2 supports the delivery unit 24 comprising a fan 5
driven by an electric motor 6, a pump 8 driven by another
electric motor 18 for delivering the liquid under pressure,
and a heater 20 for heating the liquid. The fan 24 estab-
lishes an airflow in the heater 20 leading out through the
exhaust pipe 16. The heater comprises a burner and a
heater coil (not shown in Fig. 2) contained within its ex-
terior, where the fuel tank supplies the burner with fuel
for combustion. The liquid passes through the heater coll,
while the airflow drives the heat of the combustion over
the heater coil, thereby providing heating of the liquid.
The control unit 9 is supported by the heater 7 so that
the high-pressure washer 1 can be easily operated by
the control panel 10 even though the cover has been
removed.

[0021] In Fig. 3 a side-view of the presently preferred
embodiment of the high-pressure washer in Fig. 1 is il-
lustrated. The cover 11 is attached to the frame by a set
of screws 22 at the top of the cover and releasable joints
at the front bottom 64 of the high-pressure washer. If the
screws 22 are released, this means that the cover 11 can
be swung open with the turning point at the front bottom
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64. In this motion the opening 19 for the exhaust pipe 16
will not reach the exhaust pipe 16, which otherwise could
damage the cover 11 if the exhaust pipe 16 is hot. The
fuel tank 4 is located at the back of the of the high-pres-
sure washer 1, where the fuel tank is supplied with fuel
through the fuel tank filler 15, which is sealed by a lid
screwed in place.

[0022] Aspecific contactarea 13 and the pair of wheels
12 will support the high-pressure washer 1 in its vertical
position. Another specific contact area 21, which will sup-
port the high-pressure washer 1 at rest in its horizontal
position, is provided by an element extruding from the
fueltank 4. This extruding element will also fill the function
of a hook for supporting winded external hoses or cables,
such as a high-pressure cable and an electric cable for
supplying the high-pressure washer 1 with electric power.
There is a cut-out 65 in the cover 11 that enables a fixedly
mounted outlet 20 for the heated high-pressure liquid to
be connected to an external high-pressure hose. There
is also an inlet 63 for supplying the high-pressure washer
1 with the liquid to be pressurized and delivered by the
high-pressure washer 1. The handle 14 connected to the
frame 2 will allow the high-pressure washer 1 to be easily
shifted from a vertical to a horizontal position, or to be
transported by way of its wheels 12. The high-pressure
washer 1 in Fig. 3 is in a moving state, in which it can be
maneuvered by a person supporting the high-pressure
washer by the handle 14.

[0023] Apartoftheinside of the cover 11 of a presently
preferred embodiment is illustrated in Fig. 4, where the
control unit has been detached and removed from the
cover. The cover defines an opening 33 to which the con-
trol unit can be closely fitted and through which the control
panel can be reached from the outside. There is a pair
of hooks 34 below the opening 33 for receiving an arm.
The hooks 34 are oriented so that an arm can be sup-
ported against the force of gravity when the coverisin a
vertical position. There is also a pair of screw receivers
35 which, together with the pair of hooks 34, can be em-
ployed to support the control unit against a force in an
arbitrary direction relative to the cover 11.

[0024] Fig. 5 illustrates the same part of the cover 11
as in Fig. 4, but with the control unit 9 closely fitted to the
opening so that the control unit can be reached from the
outside. The control unit 9 is attached by quarter-turn
screws 31 locked to the screw receivers of the cover 11,
and by a fixed arm 30 received by the hooks 34. The
cover 11 is attached to the frame 2 by releasable joints
32 so that the cover can be removed completely from the
frame 2. Communication means 28, e.g. hoses and elec-
tric cables, enables a control communication between
the control unit 9 and the delivery units supported by the
frame 2. The control unit is fitted with a pair of arms or
fasteners 27, which can be received in corresponding
holders located on the frame 2 or on a delivery unit, pref-
erably on the heater as is shown in Fig. 2.

[0025] The term "supported"” is to be understood as if
a second item is supported by a first item, and a third
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item is supported by the same first item, then the third
item may be supported by the second item, which in turn
is supported by the firstitem. Additionally or alternatively,
the second item may be supported by the third item,
whichinturnis supported by the firstitem. As an example,
if it is stated that the delivery unit and the control unit are
supported by the frame; then the delivery unit and the
control unit are individually supported by the frame, or
the control unit is supported by the delivery unit, which
in turn is supported by the frame; or the delivery unit is
supported by the control unit, which in turn is supported
by the frame.

Claims

1. A high-pressure washer (1) for delivering a liquid,
said high-pressure washer (1) comprising a frame
(2), a delivery unit (24) supported by said frame (2),
such as a motor-driven pump (8) and/or a heater (7),
and a control unit (9) for controlling said delivery unit
(24) and having a control panel (10), said high-pres-
sure washer (1) further comprising a cover (11) for
protecting said delivery unit (24), characterized in
that said cover (11) defines a opening (33) for re-
leasebly receiving said control unit (9) with access
to said control panel (10) from the outside of said
cover (11).

2. A high-pressure washer (1) according to claim 1,
wherein a delivery mode of said high-pressure wash-
er (1) is defined by properties of said liquid, such as
pressure, volumetric flow rate, chemical composi-
tion, and/or temperature, and where said delivery
unit (24) enables a plurality of different delivery
modes, from which an active delivery mode is estab-
lished by said control unit (9).

3. A high-pressure washer (1) according to any of the
claims 1 to 2 further comprising one or more first
fasteners (30, 31, 34, 35) for providing a first mount-
ing for supporting said control unit (9) by said cover
(11), where said one or more first fasteners (30, 31,
34, 35) are manually releasable.

4. A high-pressure washer (1) according to any of the
claims 1 to 3, wherein said cover (11) defines a
closed and an open position relative to said frame
(2), where said closed position is for protecting said
delivery unit (24), and said open position is for ena-
bling said delivery unit (24) to be reached by hand.

5. A high-pressure washer (1) according to any of the
claims 1to 4, wherein said one or more first fasteners
(30, 31, 34, 35) further enables a second mounting
for supporting said control unit (9) by said frame (2)
and/or by said delivery unit (24) when said cover (11)
is in said open position.
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A high-pressure washer (1) according to any of the
claims 1 to 5 further comprising one or more second
fasteners (27) enabling a third mounting for support-
ing said control unit (9) by said frame (2) and/or by
said delivery unit (24) when said cover (11) is in said
open position.

A high-pressure washer (1) according to any of the
claims 1 to 6 further comprising a communication
system (28) coupled to said control unit (9) and to
said delivery unit (24), where said communication
system (28) enables a control communication of an
active delivery mode from said control unit (9) to said
delivery unit (24).

A high-pressure washer (1) according to any of the
claims 1 to 7, wherein said communication system
(28) further comprising one or more flexible conduits
(28) for continuously enabling said control commu-
nication when said control unit (9) is supported by
said first mounting, and when said open position is
changed to said closed position, or when said closed
position is changed to said open position.

A high-pressure washer (1) according to any of the
claims 1 to 8, wherein said communication system
further comprising one or more flexible conduits (28)
for continuously enabling said control communica-
tion when the position of said control unit (9) is shifted
relative to said frame (2) and/or said delivery unit
(24).

A high-pressure washer (1) according to any of the
claims 1 to 9, wherein said communication system
(28) further comprising one or more flexible conduits
(28) for continuously enabling said control commu-
nication when said first mounting is changed to said
second mounting or said third mounting, said second
mounting is changed to said first mounting or said
third mounting, and said third mounting is changed
to said first mounting or said second mounting.

A high-pressure washer (1) according to any of the
claims 1 to 10 further comprising a piston pump (8)
driven by an electric motor (18) for delivering said
liquid under high pressure; a heater (7) for heating
of said liquid, where said heater further comprises a
burner for providing the conditions of combustion for
afuel, a heater coil through which said liquid passes,
and an electrically driven fan to drive the heat of the
combustion over said heater coil; a fuel tank (4) for
providing said heater with said fuel; an electrical con-
duit for supplying said electric motor and said heater
with electrical power from an external power source;
a chemical container for storing a substance for be-
ing employed in the defining a delivery mode involv-
ing said chemical composition of said liquid; and/or
wheels (12) mounted on said frame (2) for lowering
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12.

10

the friction when the high-pressure washer is trans-
ported on a surface.

A high-pressure washer according to any of the
claims 1to 11, wherein said control panel (10) further
comprises one or more indicators (17) for indicating
said active delivery mode and/or the operational sta-
tus of said delivery unit.
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