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Description

[0001] ThisinventionrelatestoaVacuum Cleaner par-
ticularly, to a cylinder-type vacuum cleaner which is de-
signed for stable, safe and easy use on both a flight of
stairs and also on a flat surface such as a floor.

[0002] There are very few prior art machines which
have been designed for use on stairs. Those that have,
embody awkward and cumbersome mechanisms which
protrude to engage with the stairs or body parts which
engage with the stair step and depend on the body of the
vacuum cleaner being precisely positioned at a particular
angle so as to allow the body of the vacuum cleaner to
engage with the stairs in order to prevent the Vacuum
Cleaner from slipping back down the stair case. In
US2005/0015917 a conventional vacuum cleaner ac-
cording to the preamble of independent claim 1 is dis-
closed,.

[0003] None of these prior art vacuum cleaners are
designed or intended to be moved up or down a flight of
stairs other than by the user lifting the entire vacuum
cleaner and repositioning it on another part of the flight
of stairs. This results in a cumbersome manoeuvre. It
would be far more convenientif the vacuum cleaner could
be pulled up the flight of stairs in a smooth continuous
movement by dragging or sliding the body of the vacuum
cleaner. The configuration of prior art vacuum cleaners
is such that dragging or sliding the machine is difficult
and awkward. No Prior art machines are designed in such
a way so as to span across two or more stair-treads in
order to provide increased stability and also facilitate
smooth ascent of the stair case.

[0004] Further to this, no prior art machines which are
intended to overcome the problems associated with use
on astair case, are configured so that the centre of gravity
of the machine creates its’ own inherent stability or have
a curved undercarriage which is specifically designed to
aid movement of the vacuum cleaner up a flight of stairs
and yet still allow conventional use of the machine on a
flat surface such as a floor. Nor do any prior art machines
implement rotating ground engaging members that can
be engaged or disengaged to allow movement in one
direction only, in order to act as a break against slipping
downstairs. No prior art machines which are intended to
overcome the problems associated with use on a stair
case, are configured so that rotating members incorpo-
rated into the front of the vacuum cleaner will allow the
nose to ascend a step with very little resistance or have
any combination of any of these features which would
make them suited for us on a stair case, while retaining
the ability to be used on a flat floor.

With reference to prior art machines:

[0005] Patientno 5,755,007 refers to a portable clean-
ing apparatus which attempts to solve some of these is-
sues but does not address the issue of the inability of a
machine to smoothly ascend up a stair case by the use
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of a curved undercarriage. It does not have lockable
ground engaging members but rather, relies upon the
body of the machine contacting the stair tread in order
that friction between the step and the machine body part
will act as a break or grip.

[0006] Patient no US5,937,477 refers to a portable
cleaning apparatus which attempts to solve some of
these issues but does not address the issue of the ina-
bility of a machine to smoothly ascend up a stair case by
the use of a curved undercarriage. It does not have lock-
able ground engaging members but rather, relies upon
the body of the machine contacting the stair tread in order
that friction between the step and the machine body part
will act as a break or grip. It also does not have the motor
of the machine located in such a place that the centre of
gravity of the machine aids stability.

[0007] PatientnoUS2003/0121120 A1 referstoavac-
uum cleaner which attempts to solve some of these is-
sues but does not address the issue of the inability of a
machine to smoothly ascend up a stair case by the use
of a curved undercarriage. It does not have lockable
ground engaging members but rather, relies upon the
body of the machine contacting the stair tread when
placed at a particular angle, in order to act as a break or
grip.

[0008] The object of this invention is to provide a Vac-
uum Cleaner which can be used on a floor in the con-
ventional sense and which is also able to be stable, easily
used and safely manoeuvred and positioned on a flight
of stairs. This object is achieved by a vacuum cleaner as
defined by independent claim 1, by i.a. means of the
shape of the curved undercarriage, which provides sta-
bility by traversing two treads and also because of a
switchable ratchet mechanism which when disengaged,
allows rotation of the ground engaging members in a for-
ward or backward direction to allow easy manoeuvring
on floors but when applied, allows the rotating ground
engaging members to travel in a forward direction only,
for use on stairs and thus overcoming the previous diffi-
culties of using the same vacuum cleaner on both the
floor and the stairs.

[0009] The curved shape of the undercarriage of this
vacuum cleaner allows the smooth movement of the vac-
uum cleaner over treads as it ascends a stair case. The
rotating ground engaging members that engage with the
stair tread can be acted upon by the locking mechanism
thatprevents the vacuum cleaner descending backwards
down the stairs and the centre of gravity created by the
location of the motor is such that it adds inherent stability
when being used on stairs.

[0010] The curved shape of the undercarriage of the
Vacuum Cleaner facilitates the sliding of the vacuum
cleaner up a flight of stairs in a smooth motion by pulling
the Vacuum hose or "wand" or by pulling it up by the
handle, which means that the ascent of the vacuum
cleaner is smoother and easier for the user and that the
likelihood of damaging the vacuum cleaner by such ac-
tion is minimised. The disabling of the rear ground en-
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gaging members ability to rotate in a backward or ’down-
stairs’ direction minimises the possibility of the vacuum
cleaner slipping down the stair case. The specifically
curved shape of the undercarriage of the vacuum cleaner
allows it to sit in a very stable position by spanning two,
or in the case of large versions more than two, stair
treads.

[0011] One or more multi-directional, rotating ground
engaging members may be located at the front part of
the Vacuum Cleaner. The castor is the preferred choice
of multi-directional, rotating ground engaging member for
this position but should not be regarded as limiting to the
present invention. This member allows maximum ma-
noeuvrability and stability of the Vacuum Cleaner when
used on a flat surface such as a floor in the conventional
sense as well as providing manoeuvrability and stability
when used on a stair case or flight of stairs.

[0012] In an alternative embodiment, more than one
rotating ground engaging members may be used at the
front of the vacuum cleaner.

[0013] The locking mechanism which is intended to be
applied to the rear rotating ground engaging members,
is constructed in a manner which allows each rotating
ground engaging member to be engaged or disengaged
individually by means of the mechanism actuator being
built into each individual rotating ground engaging mem-
ber or alternatively it can be applied to one or more ro-
tating ground engaging members simultaneously by
means of the mechanism actuator being built into the
body of the Vacuum Cleaner in order to act on either one
or more of the rotating ground engaging members or the
axle or axles of the rotating ground engaging members.
[0014] The handle on the front of the vacuum cleaner
may be orientated in a plane which runs from front to
back and may also be orientated at alternative angles to
that, at the point of manufacture. The handle can also be
builtinto the Vacuum Cleanerin the form of a countersunk
grip. These are preferable features but should not be
regarded as limiting to the present invention.

[0015] One or more rotating members which are not
floor engaging members, may be located on the furthest
forward point or 'nose’ of the front end of the Vacuum
Cleaner in order to assist the Vacuum Cleaner to ascend
a step with the minimum of resistance.

[0016] In an alternative embodyment, one or more ro-
tating members which can engage with a stair case may
also be encorporated into the curved undercarriage.
[0017] When the vacuum cleaner is to be used on a
flat surface such as a floor, the locking mechanism should
be disengaged in order to allow free movement in more
than one direction, of the vacuum cleaner which can then
be manoeuvred or positioned by pulling the suction hose,
"wand" or the handle.

[0018] When the vacuum cleaner is to be used on a
stairs, the locking mechanism should be engaged in or-
der to allow rotation of the ground engaging members,
in a forward direction only and thus permitting only for-
ward movement of the vacuum cleaner.
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[0019] Inordertotraversethe stairrisers, the user pulls
the suction hose forward and upwards, until the curved
shape of the undercarriage of the vacuum cleaner clears
the next step up or until the stair riser engaging member
engages with the riser of the stair case in front of the
vacuum cleaner and that continues up and onto the next
step. The curved shape of the undercarriage of the vac-
uum cleaner and the provision of the stair riser engaging
member, assist in the vacuum cleaner’s ascent of the
stair tread.

[0020] The rotatingground engaging members, having
been engaged in a locked position by the actuator, allow
only forward movement of the vacuum cleaner and the
centre of gravity of the vacuum cleaner specifically aided
by the position of the motor, also assists in the rising of
the front of the vacuum cleaner to climb the stair tread
without resulting in instability or tipping of the vacuum
cleaner.

Introduction to the Drawings:
[0021] The accompanying drawings of the Invention
are labelled with the following features where appropri-

ate:

A - Multi Directional Rotating Ground Engaging
Member.

B - Curved Undercarriage of the Vacuum Cleaner.

C - Rotating Ground Engaging Member.

D - Locking Ratchet Mechanism Actuator.

E - Motor

F - Vacuum Cleaner

G - Dust Collector

H - Suction Hose

| - Handle

J - Stair Riser Engaging Member
[0022] The Invention will now be described solely
by way of example and with reference to the accom-
panying drawings:

Figure 1, shows a sectional view of the Vacuum

Cleaner (F) positioned on a flight of stairs and the

illustration further represents the position of the mo-

tor (E), dust collector (G) and stair riser engaging

member (J).

Figure 2, shows a side view of the Vacuum Cleaner
(F) atrest in a stable position on a flight of stairs from
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a side-on perspective and clearly shows how the
curved shape of the undercarriage (B) enables the
stable spanning of two steps and how it can assist
ascent up aflight of stairs by smoothly transiting over
a step. This figure also shows how, the stair riser
engaging member (J) will be the first point of contact,
should the vacuum cleaner encounter the stair riser
that is immediately in front of the vacuum cleaner.

Figure 3, shows a perspective view of how, when
the Vacuum Cleaner (F) is placed onto a stair case,
all ground engaging members (A) and (C) are able
to engage with the steps to facilitate a stable posture.

Figure 4, shows a perspective view of how, when
the Vacuum Cleaner (F) is placed onto a flat surface
such as a floor, all ground engaging members (A)
and (C) are able to engage with the floor to facilitate
a stable posture and allow ease of manoeuvrability
all directions.

Figure 5, shows a side view of the Vacuum Cleaner
(F) positioned on a flat surface such as a floor.

[0023] The Invention will now be described solely
by way of example and with reference to the accom-
panying drawings:

A multi-directional ground engaging member (A) is
positioned to provide both a method of support and
a means for moving the Vacuum Cleaner (F) which
it is able to do so on both stairs or floor.

[0024] The curved shape of the undercarriage (B) en-
ables the Vacuum Cleaner (F) to be manoeuvred over
stair case risers as it facilitates an easy transition when
ascending from one step to another and also allows the
multi-directional ground engaging member (A) to be po-
sitioned so as to engage with the higher step.

[0025] The rear ground engaging members (C), give
stability, facilitate a method for moving the Vacuum
Cleaner (F) and are also lockable by use of the Locking
Ratchet Mechanism Actuator (D) so that the Vacuum
Cleaner (F) is unable to roll back and move down the
stair case in an uncontrolled manner.

[0026] The motor (E) of the Vacuum Cleaner (F) is po-
sitioned in such a location as to offer a low centre of
gravity which ensures further stability.

[0027] The Vacuum Hose (H) is located at a position
which also allows it to be used to pull the Vacuum Cleaner
(F) upwards when used on a stair case or in multiple
directions when used on a flat surface such as a floor.
[0028] A handle or grip (l) is located towards the front
or ‘nose’ of the vacuum cleaner (F) for ease of use and
manoeuvrability.

[0029] A unique stair riser engaging member (J) is in-
corporated into the front of the Vacuum Cleaner (F) to
allow vertical ascent of stair riser with the least possible
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hindrance.

Claims

1. A vacuum cleaner (F) for use on a flat surface such
as afloorand also for use on a stair-case, the vacuum
cleaner (F) comprising:

a body having a curved undercarriage (B) which
allows the vacuum cleaner (F) to span two or
more steps of a stair-case; and

a plurality of rotating ground engaging members
(C);

characterised in that:

the vacuum cleaner comprises a rotating stair
riser engaging member (J) at the front of the
vacuum cleaner (F); and/or

at least one of the ground engaging members
(C) can be unlocked to allow rotation in both a
forward and a backward direction or locked to
move in the forward direction only.

2. A vacuum cleaner (F) according to claim 1, wherein
at least one of the rotating ground engaging mem-
bers (C) is located at the front of the vacuum cleaner

(F).

3. A vacuum cleaner (F) according to claim 1, wherein
one or more of the rotating ground engaging mem-
bers (C) can be unlocked or locked by a mechanism
which is incorporated into one or more of the rotating
ground engaging members.

4. A vacuum cleaner (F) according to claim 1, wherein
the rotating ground engaging members can be un-
locked or locked by a mechanism including an actu-
ator which is incorporated into one or more of the
ground engaging members.

5. A vacuum cleaner (F) according to claim 1, wherein
one or more of the rotating ground engaging mem-
bers can be unlocked or locked by a mechanism (D)
which is incorporated into the body of the vacuum
cleaner.

6. A vacuum cleaner (F) according to claim 1, wherein
one or more of the rotating ground engaging mem-
bers can be unlocked or locked by a mechanism,
including an actuator which is incorporated into the
body of the vacuum cleaner.

7. A vacuum cleaner (F) according to claim 1, wherein
the vacuum cleaner (F) has an additional rotating
stair riser engaging member (J) at the front most
point of the vacuum cleaner (F) to assist in the vac-



7 EP 2 598 007 B1 8

uum cleaner’s ascent of the stair treads.

Patentanspriiche

1.

Staubsauger (F) zur Verwendung auf einer flachen
Oberflache wie einem FuRboden sowie zur Verwen-
dung auf einer Treppe, wobei der Staubsauger (F)
Folgendes umfasst:

ein Gehause mit einem gekrimmten Unterge-
stell (B), das es ermdglicht, dass der Staubsau-
ger (F) zwei oder mehr Stufen einer Treppe
Uberspannt; und

mehrere rotierende Bodenkontaktelemente (C);

dadurch gekennzeichnet, dass:

der Staubsauger ein rotierendes Treppenstu-
fenkontaktelement (J) am vorderen Ende des
Staubsaugers (F) aufweist; und/oder
wenigstens eines der Bodenkontaktelemente
(C) entriegelt werden kann, um eine Rotation
sowohlin einer Vorwarts- als auch in einer Ruck-
wartsrichtung zuzulassen, oder verriegelt wer-
den kann, um eine Bewegung nur in der Vor-
wartsrichtung zuzulassen.

Staubsauger (F) nach Anspruch 1, wobei sich we-
nigstens eines der rotierenden Bodenkontaktele-
mente (C) am vorderen Ende des Staubsaugers (F)
befindet.

Staubsauger (F) nach Anspruch 1, wobei eines oder
mehrere der rotierenden Bodenkontaktelemente (C)
mit einem Mechanismus ent- oder verriegelt werden
kann, der in eines oder mehrere der rotierenden Bo-
denkontaktelemente integriert ist.

Staubsauger (F) nach Anspruch 1, wobei die rotie-
renden Bodenkontaktelemente mit einem Mecha-
nismus ent- oder verriegelt werden kénnen, der ei-
nen Aktuator aufweist, der in eines oder mehrere der
Bodenkontaktelemente integriert ist.

Staubsauger (F) nach Anspruch 1, wobei eines oder
mehrere der rotierenden Bodenkontaktelemente mit
einem Mechanismus (D) ent- oder verriegelt werden
kann, der in das Gehduse des Staubsaugers inte-
griert ist.

Staubsauger (F) nach Anspruch 1, wobei eines oder
mehrere der rotierenden Bodenkontaktelemente mit
einem Mechanismus ent- oder verriegelt werden
kann, der einen Aktuator enthéalt, derin das Gehause
des Staubsaugers integriert ist.

Staubsauger (F) nach Anspruch 1, wobei der Staub-
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sauger (F) ein zusatzliches rotierendes Treppenstu-
fenkontaktelement (J) am vordersten Punkt des
Staubsaugers (F) aufweist, um beim Besteigen der
Treppenstufen des Staubsaugers zu assistieren.

Revendications

Aspirateur (F) pour une utilisation sur une surface
plate tel un sol et également pour une utilisation sur
un escalier, I'aspirateur (F) comprenant :

un corps ayant un chariot porteur incurveé (B) qui
permet al'aspirateur (F) de chevaucher deux ou
plusieurs marches d’'un escalier ; et

une pluralité d’éléments rotatifs de mise en prise
avec le sol (C) ;

caractérisé en ce que :

I'aspirateur comprend un élément rotatif de mise
en prise avec une contremarche d’escalier (J)
au niveau de la partie frontale de l'aspirateur
(F) ; et/ou

au moins l'un des éléments de mise en prise
avec le sol (C) peut étre déverrouillé pour per-
mettre une rotation a la fois dans un sens avant
etarriere ou peut étre verrouillé pour se déplacer
dans le sens avant uniquement.

Aspirateur (F) selon la revendication 1, au moins un
des éléments rotatifs de mise en prise avec le sol
(C) étant localisé au niveau de la partie frontale de
I'aspirateur (F).

Aspirateur (F) selon la revendication 1, un ou plu-
sieurs des éléments rotatifs de mise en prise avec
le sol (C) pouvant étre déverrouillé(s) ou verrouillé(s)
par un mécanisme qui est incorporé dans un ou plu-
sieurs des éléments rotatifs de mise en prise avec
le sol.

Aspirateur (F) selon la revendication 1, les éléments
rotatifs de mise en prise avec le sol pouvant étre
déverrouillés ou verrouillés par un mécanisme in-
cluant un actionneur qui est incorporé dans un ou
plusieurs des éléments de mise en prise avec le sol.

Aspirateur (F) selon la revendication 1, un ou plu-
sieurs des éléments rotatifs de mise en prise avec
le sol pouvant étre déverrouillé(s) ou verrouillé(s) par
un mécanisme (D) qui est incorporé dans le corps
de I'aspirateur.

Aspirateur (F) selon la revendication 1, un ou plu-
sieurs des éléments rotatifs de mise en prise avec
le sol pouvant étre déverrouillé(s) ou verrouillé(s) par
un mécanisme incluant un actionneur qui est incor-
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poré dans le corps de I'aspirateur.

Aspirateur (F) selon la revendication 1, I'aspirateur
(F) possédant un élément rotatif additionnel de mise
en prise avec une contremarche d’escalier (J) au
niveau du point le plus frontal de I'aspirateur (F) afin
d’assister I'aspirateur lors de sa montée des girons
d’escalier.
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