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DESCRIPTION

BACKGROUND

[0001] The present invention relates to the field of vacuum cleaning appliances, such as a
vacuum cleaner, an electric broom or a vacuum cleaner, for sucking dust and/or fluids and/or
debris from a surface. More particularly, it relates to an adapter device for connecting the
motor unit of a wireless electric vacuum cleaner to a flexible tube or to an accessory.

STATE OF THE ART

[0002] In the present description and in the claims, the term "vacuum cleaner"” will be used with
a wide meaning so as to include all the apparatus, for professional or domestic use, for
cleaning by suction. Therefore, the term "vacuum cleaner” will comprise a vacuum cleaner, an
electric broom, a so-called vacuum cleaner bin or also an industrial plant of the type in use at
car washes or service stations.

[0003] Thanks to the performance achieved by electric motors and energy storage batteries,
wireless electric brooms have become widespread in recent years. Such apparatuses are very
practical and offer high suction performance, even higher than those of traditional wire
apparatuses. In fact, such apparatuses are light and, being without a cable for connection to a
power outlet, can be used for any area of the working environment, freely and without
interruptions. They do not have constraints related to the length of the cable as in wire
appliances.

[0004] Wireless electric broom manufacturers often feel free to design their own appliances in
unusual and unconventional shapes. This is in order to characterize its own devices with
respect to those of competitor manufacturers and also to discourage the production of non -
original parts and accessories.

[0005] Many electric brooms, for example, comprise a main body housing the motor unit, the
batteries, the other electrical and electronic components and a container for collecting the
sucked dirt. Typically, this main body is connected to a rigid tube which terminates at the
bottom at a brush (or suction head).

[0006] DE 23 32 846 A1 discloses a vacuum cleaner hose connection.

SUMMARY OF THE INVENTION

[0007] While the use of an electric broom of the above type is very practical, the Applicant has
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found that it is very difficult, or certainly not practical, to use the electric broom to suck sofas,
seats of vehicles or narrow environments (for example drawers or furniture, or the interior of
vehicles). It would be equally difficult to use a wireless electric broom with an accessory to
brush a pet by sucking the hairs.

[0008] There is no possibility of connecting the main body of an electric broom to an accessory
directly or through a flexible tube.

[0009] Moreover, as mentioned above, the fact that electric broom manufacturers design their
products in full freedom often leads to tubes of different cross-section from that of conventional
vacuum cleaners, both in terms of shape and size. For example, tubes of quadrangular cross-
section are known. This fact often makes it impossible, for example, to connect a standard
hose to the main body of a wireless electric broom.

[0010] The Applicant has set itself the object of providing a device for connecting an accessory
or a hose to the motor unit of a wireless electric broom.

[0011] According to a first aspect, the present invention provides an adapter device for a
vacuum cleaner comprising a hollow tubular body with a first end configured to engage the
main body of the vacuum cleaner and a second end configured to engage an accessory or a
flexible hose, wherein said adapter device is at least partially of a resilient material.

[0012] According to a first aspect of the invention, there is provided an adapter device for a
vacuum cleaner comprising a hollow tubular body comprising a first end configured to engage
a part of the vacuum cleaner and a second end configured to engage an accessory or a
flexible tube, wherein the hollow tubular body is at least partially of a deformable material with
elastic return and comprises a plurality of rings protruding radially outwards from the external
surface of the tubular body, wherein the rings of the plurality of rings have an increasing
diameter.

[0013] According to embodiments, the rings of the plurality of rings have a substantially circular
shape.

[0014] According to embodiments, the first end is substantially cylindrical with a substantially
circular section.

[0015] According to embodiments, the second end is at least partially conical.

[0016] According to embodiments, the second end which is at least partially conical comprises
three substantially conical sections.

[0017] According to embodiments, the substantially conical sections have different taper
angles.



DK/EP 3858207 T3

[0018] According to embodiments, the adapter device is made at least partially of a material
chosen from the group comprising: natural rubber, synthetic rubber, thermoplastic elastomer,
thermoplastic polyurethane, polyvinyl chloride, or any combination thereof.

[0019] According to a second aspect, the present invention provides a vacuum cleaner
comprising an adapter device as set forth above, wherein the vacuum cleaner is a cordless
electric vacuum cleaner or an industrial vacuum cleaner for gas stations or car washes.

[0020] According to a third aspect, the present invention provides a kit of parts comprising an
adapter device as set forth above and one or more of the following parts: a flexible tube, a rigid
nozzle, a brush, a rigid curve, a suction head, a pet grooming tool.

BRIEF DESCRIPTION OF THE FIGURES

[0021] The present invention will become clearer from the following description, given as a
non-limiting example, to be read with reference to the enclosed drawings, in which:

e Figure 1 is a first axonometric view of an adapter device according to an embodiment of
the present invention;

« Figure 2 is a second axonometric view of the adapter device of Figure 1;

» Figure 3 is a side plan view of the adapter device of Figures 1 and 2;

» Figure 4 is a view from the first end of the adapter device of Figures 1-3;

+ Figure 5 is a view from the second end of the adapter device of Figures 1-3; and

» Figure 6 is an exemplary image of a known electric cordless vacuum cleaner.

DETAILED DESCRIPTION

[0022] Figures 1-5 show an embodiment of an adapter device 10 of the invention.

[0023] The adapter device 10 comprises a hollow tubular body 11. Preferably, the hollow
tubular body 11 is made at least partially of a deformable elastic return material. For example,
it can be made of rubber, natural or synthetic, or of a thermoplastic elastomer (TPE), or of a
thermoplastic polyurethane (TPU), or of polyvinyl chloride (PVC), or any combination thereof.
For the purpose of the present description, the term "elastic return deformable material"
means a material which can be deformed by a healthy adult using only one hand,. without
excessive effort and which is able to return substantially to the original configuration at the end
of the deformation in a few seconds or in any case within 300 seconds.

[0024] Preferably, the deformable elastic return material has a hardness of between about 40
Shore A and about 100 Shore A. More preferably, comprised between about 50 Shore A and
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about 90 Shore A. Even more preferably comprised between about 60 Shore A and about 80
Shore A. According to embodiments it is between about 65 Shore A and about 75 Shore A, for
example about 70 Shore A.

[0025] The hollow tubular body 11 comprises a first end 20 configured to engage the main
body 51 of a vacuum cleaner 50 and a second end 30 configured to engage an accessory or a
hose.

[0026] The first end 20 is preferably substantially cylindrical or with a very low taper, mainly
necessary for manufacturing reasons. Preferably it has a substantially circular cross-section.
According to embodiments, the first end 20 may have a diameter of about 30-40 mm.
Preferably, it has a diameter of about 33-37 mm and more preferably has a diameter of about
35 mm.

[0027] The second end 30 is preferably conical.

[0028] According to embodiments, the second end 30 has a single taper, i.e. it uniformly
increases its diameter in the direction toward the first end 20.

[0029] According to other embodiments, the second end 30 has two different tapers, i.e. two
sections can be identified in which the diameter increases differently in the direction toward the
first end 20.

[0030] According to still other embodiments, the second end 30 has three different tapers, i.e.
three sections 31, 32, 33 can be identified in which the diameter increases in a different way in
the direction toward the first end 20. This embodiment is shown in particular in Figure 3.

[0031] According to other embodiments, the second end 30 has a taper number greater than
three.

[0032] With reference to the various figures but in particular to Figure 3, the embodiment will
be described in which the second end 30 comprises three sections, each with a different angle
of taper. A first portion 31 has a diameter which increases with a first taper angle a1 (alpha 1)
comprised between about 0° and about 5.5°, preferably comprised between about 1° and
about 3.5°, more preferably comprised between about 1° and about 2.5°. According to
embodiments, the first taper angle a1 is between about 1.5° and about 2°, for example 1.8°. A
second section 32 (intermediate) has a diameter which increases with a second taper angle a2
(alpha two) comprised between about 7° and about 25°, preferably comprised between about
9° and about 22°, more preferably comprised between about 12° and about 20°. According to
embodiments, the second taper angle a2 is comprised between about 14° and about 18°, for
example 16°. A third section 33 has a diameter which increases with a third taper angle a3
(alpha three) comprised between about 0.5° and about 5°, preferably comprised between
about 1° and about 4°, more preferably comprised between about 1° and about 3°. According
to embodiments, the third taper angle a3 is comprised between about 1.5° and about 2.5°, for
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example 2°.

[0033] Preferably, the second taper angle a2 is greater than both the first taper angle a1 and
the third taper angle a3. In turn, the first taper angle a1 is preferably greater than the third
taper angle a3.

[0034] Preferably, the first section 31 of the second end 30 has a length greater than the
second section 32 and the third section 33. Preferably, the second intermediate section 32 has
a length less than the other two sections 31, 33.

[0035] The smaller diameter of the first section 31 can be about 20-25 mm, preferably about
21-24 mm and more preferably about 22 mm.

[0036] The hollow tubular body 11 can have a length L of about 100-200 mm, for example
about 120-160 mm. Preferably it has a length of about 140 mm.

[0037] According to preferred embodiments, the hollow tubular body 11 comprises a plurality
of sealing rings (41-47) projecting radially outward from the outer surface of the tubular body.
Preferably, the sealing rings 41-47 have a substantially circular flattened shape. Preferably, the
rings 41-47 are integral with the outer surface of the hollow tubular body.

[0038] According to the embodiment shown in the figures, the sealing rings 41-47 are
substantially at 90° with respect to the axis of the tubular body. However, in other embodiments
not shown, they could be inclined to form an angle greater than 90° or less than 90° to
facilitate insertion or extraction.

[0039] Preferably, the first section 31 of the second end 30 comprises a plurality of rings 40-44
of uniformly increasing diameter and a ring 45 of greater diameter near the second portion 32.

[0040] Preferably, the second portion 32 of the second end 30 comprises a single ring 46,
preferably about in the middle of the second portion 32.

[0041] Preferably, the third portion 33 of the second end 30 comprises a single ring 47,
preferably close to the second portion 32.

[0042] Preferably, the rings of the three sections of the second end are substantially equally
spaced apart.

[0043] Preferably, the rings 40-47 of the three sections 31-33 of the second end 30 have a
thickness substantially equal to each other.

[0044] Preferably, a further sealing ring 21 or shoulder is provided between the first end 20
and the second end 30.
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[0045] Preferably, the further sealing ring 21 has a diameter substantially equal to the diameter
of the sealing ring 47 of the third section 33 but may have a greater thickness. This is because
the further sealing ring 47 acts as a shoulder or abutment for the end edge of the flexible tube
to which the adapter 10 is associated.

[0046] In use, therefore, the first end 20 of the adapter 10 according to the present invention is
inserted into the end of a hose or an accessory. The second end 30 of the adapter 10 is
instead inserted in the tube stump 52 of the main body 51 of the vacuum cleaner 50.
Depending on the shape and size of the latter, only the first section 31, or the first section 31
and the second section 32 or all three sections 31-33 of the second end of the adapter 10 are
inserted. The soft material of the adapter 10 allows it to adapt substantially to any shape and
size of the tube 52 of the main body 51. The rings 40-47 projecting from the outer surface of
the cylindrical body 11 advantageously act as a plug, i.e. they form an air seal and therefore
considerably limit the load losses, maintaining the suction efficiency substantially at the nominal
value.

[0047] The adapter 10 according to the present invention may be provided as a separate
piece, may be provided in association with the vacuum cleaner 50 or may be part of a kit. The
kit may comprise the adapter 10 and one or more of the following parts: A hose, a rigid nozzle,
a brush, a rigid bend, a suction head or a pet grooming brush.

[0048] The adapter 10 of the present invention is particularly suitable to be used in association
with a wireless electric vacuum cleaner 50 (also called "electric broom") but it can also be used
for other vacuum cleaners. In particular, it can be used to connect the rigid nozzle of an
industrial vacuum cleaner installed in a car wash or in a gas station to his/her own accessory or
to his/her own hose. This makes it possible to use the industrial car wash vacuum cleaner
better, more efficiently and more hygienically. In fact, the flexible tube and the rigid nozzle of an
industrial vacuum cleaner installed in a car wash is used by a plurality of people, generally
without great care by the users, to suck also earth, stones, oil and liquids of various types, ...
The use of the nozzle and of the hose provided to the industrial vacuum cleaner is therefore
anti-hygienic and risks to render more dirty the interior of the vehicle.

[0049] The adapter 10 of the present invention allows to connect to the rigid nozzle or to the
hose provided in the car wash a hose and/or an accessory thereof (for example of the above
kit). The hose and accessories of the user are certainly cleaner and hygienically safer. Once
the work is complete, it is sufficient to detach the adapter 10 and his/her own hose or his/her
OWN accessory.

REFERENCES CITED IN THE DESCRIPTION

Cited references
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Patentkrav

1. En adapteranordning (10) til en stevsuger (50) omfattende et hult rarformet hus (11) omfat-
tende en forste ende (20) konfigureret til at aktivere en del af stavsugeren (50), og en anden
ende (30), der er konfigureret til at aktivere tilbehgr eller et fleksibelt rar, hvori det hule rarfor-
mede legeme (11) i det mindste delvis er af et deformerbart materiale med elastisk tilbagelab,
kendetegnet ved, at det rerformede legeme bestar af en flerhed af ringe (40-47) der stikker
radialt udad fra den ydre overflade af det rgrformede legeme (11), hvori ringene (40-70) af

flerheden af ringe (40-70) har en stigende diameter.

2. Adapteranordningen (10) i krav 1, hvori ringene (40-70) i flerheden af ringe (40-70) har en i

det vaesentlige cirkuleer form.

3. Adapteranordningen (10) i krav 1, hvori den farste ende (20) i det veesentlige er cylindrisk

med et vaesentligt cirkuleert snit.

4. Adapteranordningen (10} i krav 1, hvori den anden ende (30} i det mindste er delvist konisk.

5. Adapteranordningen (10) i krav 4, hvori den anden ende (30), som i det mindste er delvist

konisk, omfatter tre i det vaesentlige koniske sektioner (31, 32, 33).

6. Adapteranordningen (10) i krav 5, hvori de vaesentligt koniske sektioner (31, 32, 33) har
forskellige koniske vinkler (a1, a2, a3).

7. Adapteranordningen (10) til en af de foregaende krav, hvori adapteranordningen (10) i det
mindste delvist er fremstillet af et materiale udvalgt fra gruppen, omfattende: naturgummi, syn-
tetisk gummi, termoplastisk elastomer, termoplastisk polyurethan, polyvinylchlorid eller enhver

kombination deraf.

8. En stevsuger omfattende en adapteranordning (10) i henhold til krav 1, hvori stavsugeren er

en tradles elektrisk stavsuger (50) eller en industristavsuger til tankstationer eller bilvaske.

9. Et seet dele, omfattende en adapteranordning (10) i henhold til krav 1-7 og en eller flere af
folgende dele: et fleksibelt ror, en stiv dyse, en barste, en stiv kurve, et sugehoved, et veerkigj

til keeledyrspleje.
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DRAWINGS
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