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(54) Metal tube for a vacuum cleaner, shaped with an engaging means for a suction tool or for a 
connection device

(57) A metal tube of an extension for a vacuum clean-
er or the like is described. The metal tube is configured
to be coupled to a tool, another tube or a connection
device. The metal tube comprises, on a sidewall thereof
and in the proximity of an end thereof, a recess extending

in a radial direction towards the interior of the tube. The
recess has a closed bottom and sidewalls which connect
the closed bottom to the sidewall of the tube. One of said
sidewalls is substantially perpendicular to a longitudinal
axis of the tube.
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Description

[0001] The present invention relates generally to the
sector of electric household appliances. More specifical-
ly, the present invention relates to a metal tube for an
electric household appliance such as a vacuum cleaner
or the like. Even more specifically, the present invention
relates to a metal tube for a vacuum cleaner, shaped with
an engaging means for a suction tool or for a connection
device. The tube may be for example a tube of a tele-
scopic extension.
[0002] For the purposes of the present invention, the
term "vacuum cleaner" will be used with a broader mean-
ing so as to include all appliances, for professional or
domestic use, which perform cleaning by means of suc-
tion. Therefore, the term "vacuum cleaner" will comprise
a standard vacuum cleaner, an electric broom, a so-
called heavy-duty drum vacuum cleaner and a steam dis-
pensing and suction appliance. During the course of the
present description reference will be made mainly to tel-
escopic extensions, but the present invention is not lim-
ited to the tubes of such extensions.
[0003] Telescopic extensions for electric household
appliances are known, for example, from EP 1,092,383,
EP 0,520,534, EP 0,987,976 and WO 2007/112839 in
the name of the same Applicant. These telescopic ex-
tensions comprise typically an inner tube and an outer
tube slidable sealingly one inside the other.
[0004] Depending on the direction of suction, in a tel-
escopic extension an input end and an output end are
defined. The input end is typically connected in a remov-
able manner to a suction tool such as a so-called cleaning
brush or a suction nozzle. The brush passes over the
surface to be cleaned and sucks up solids and/or liquids
such as dust, dirt, crumbs or water. The material sucked
up from the ground enters into the telescopic extension
through the input end and exits from the telescopic ex-
tension through the output end. The latter is typically con-
nected in a removable manner to another tube, for ex-
ample a rigid or flexible spiral tube in turn connected to
a suction unit.
[0005] More particularly, depending on the suction di-
rection, an input end and an output end are also defined
for the inner tube and outer tube. In fact, the input end
of the inner tube corresponds to the input end of the tel-
escopic extension and the output end of the outer tube
coincides with the output end of the telescopic extension.
[0006] In some telescopic tubes a connection device
is used to connect in a removable manner the input end
of the inner tube to the suction tool. A similar connection
device may be used to connect in a removable manner
the output end of the outer tube to the tube connected to
the suction unit. The connection devices may be typically
made of a plastic material. These connection devices are
fitted, respectively, onto the inner tube and the outer tube
in the vicinity of their ends.
[0007] Each connection device is removably fixed to
the respective tube. In particular, a reversible engaging

system is envisaged for preventing removal of the con-
nection device.
[0008] The engaging system comprises a fixing tooth
projecting from the inner surface of the connection device
and a window cut in the side surface of the inner and/or
outer tube of the telescopic extension. The tooth is con-
figured to engage with the window, preventing extraction
of the connection device and rotation thereof with respect
to the tube onto which it is fitted.
[0009] Disadvantageously, the presence of the open
window, cut in the surface of the tube, does not ensure
an air-tight seal between the tube and the connection
device. Since the seal is not air-tight, air escapes through
the window. This escaping air has the effect of worsening
the suction performance of the vacuum cleaner. In prin-
ciple this poorer performance could be compensated for
by increasing the suction power and therefore the electric
power consumed by the vacuum cleaner. This increase
is however undesirable since it is desirable that the elec-
tric power consumption of an electric household appli-
ance should be as low as possible.
[0010] Therefore, the object of the present invention is
to provide a metal tube of an electric household appli-
ance, for example a tube of a telescopic extension for a
vacuum cleaner, where the hermetic seal between the
tube and the connection device fitted onto it is optimized.
[0011] According to a first aspect, the present invention
provides a metal tube of an extension (for example a
telescopic extension) for a vacuum cleaner or a similar
electric household appliance. The metal tube is config-
ured to be coupled to a tool, another tube or a connection
device. The metal tube comprises, on a sidewall thereof
and in the proximity of an end thereof, a recess extending
in a radial direction towards the interior of said tube. The
recess has a closed bottom and sidewalls which connect
the closed bottom to the sidewall. A sidewall of the recess
is substantially perpendicular to a longitudinal axis of the
tube. Advantageously, the metal tube may further com-
prise, in the proximity of its second end, a projection, said
projection projecting in a radial direction towards the ex-
terior of said metal tube. The projection provides an ad-
vantageous means for blocking the rotation of the con-
nection device. For instance, the rotation between the
tube and a nozzle is advantageously prevented.
[0012] Preferably the sidewall of the recess substan-
tially perpendicular to the longitudinal axis of the tube
forms a radius of curvature of less than 0.5 mm with the
sidewall of the metal tube. Preferably, the radius of cur-
vature is comprised between about 0.1 mm and about
0.3 mm.
[0013] Preferably, the closed bottom is substantially
flat and of substantially rectangular shape.
[0014] Preferably, the closed bottom has a length less
than or equal to a radius of said metal tube in the proximity
of its end. More preferably, the length is comprised be-
tween about 60% and about 80% of the radius.
[0015] Preferably, the closed bottom has a width less
than or equal to about 50% of the radius. More preferably,
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the width is comprised between about 20% and about
30% of the radius. Preferably, the projection has a lon-
gitudinal axis and such axis is arranged in a position lon-
gitudinally aligned with an axis of said recess along a
direction parallel to said longitudinal axis of the metal
tube.
[0016] The metal tube may comprise a further projec-
tion for providing a still more reliable arrangement for
blocking the rotation between a tool (for instance a noz-
zle) and a metal tube.
[0017] The further projection may extend radially op-
posed from said other projection.
[0018] According to a second aspect, the present in-
vention provides an assembly of a metal tube as men-
tioned above and a connection device fitted on the metal
tube, wherein the connection device comprises a tooth,
said tooth, when the connection device is fitted on the
metal tube, engaging with the recess so as to prevent
the connection device from being removed from the metal
tube.
[0019] The present invention will emerge more clearly
from the following detailed description, provided by way
of a non-limiting example, to be read with reference to
the accompanying drawings in which:

- Figure 1 shows a telescopic extension according to
an embodiment of the present invention;

- Figures 2a, 2b and 2c are, respectively, a perspec-
tive view, a longitudinally sectioned view and a cross-
section along the plane C-C of the output end of the
outer tube; Figure 2d is a plan view of the recess of
the outer tube;

- Figures 3a and 3b are two views of the tubular ele-
ment of the connection device according to an em-
bodiment of the invention; and

- Figures 4a, 4b, 4c and 4d are four views of the ele-
ment for engagement and disengagement of the
connection device.

[0020] Figure 1 shows a telescopic extension 1 accord-
ing to an embodiment of the present invention.
[0021] The telescopic extension 1 comprises an inner
tube 2, an outer tube 3, a sleeve 4, a constraining device
(not shown in Figure 1), a push-slider (not shown in Fig-
ure 1) and an operating pushbutton 5.
[0022] The inner tube 2 has a first end (or input end)
2’ and a second end (or output end), not shown in the
Figure. The output tube 3 has a first end (or input end)
3’ and a second end (or output end) 3". The telescopic
extension 1 therefore has as input end the input end 2’
of the inner tube 2 and as output end the output end 3"
of the outer tube 3.
[0023] The inner tube 2 has a substantially circular
cross-section. Its outer surface comprises an axial
groove 20 with a bottom wall 21 in which a row of notches
22 of predefined shape is formed.
[0024] The inner tube 2 and outer tube 3 are slidable

sealingly one inside the other. A seal, not shown, is ar-
ranged between inner tube 2 and outer tube 3.
[0025] The inner tube 2 and outer tube 3 are made, for
example, of chrome-plated or externally painted sheet
steel. The inner tube 2 and outer tube 3 are formed by
annularly closing steel strips and longitudinally welding
their edges.
[0026] The sleeve 4 is fixed inside the outer tube 3 at
its input end 3’. The constraining device, for example a
cylinder piece, and the push-slider are movably support-
ed inside the sleeve 4. The operating pushbutton 5 is
operationally connected to the push-slider. The push-
slider cooperates with the constraining device via elastic
means, which are also housed inside the sleeve 4, and
in particular forces the constraining device to remain in-
side a notch 22 of the inner tube 2 so as to lock the inner
tube 2 inside the outer tube 3.
[0027] The operating pushbutton 5 is in turn configured
to disengage the push-slider from the constraining device
so as to leave the constraining device free to move radi-
ally and come out from the notch 22 of the inner tube 2.
In this way the inner tube 2 is disengaged from the outer
tube 3 and may be slid relative to the outer tube 3 in order
to adjust the length of the extension 1.
[0028] The telescopic extension 1 preferably also com-
prises a first connection device 6a fitted onto the output
end 3" of the outer tube 3 and a second connection device
6b fitted onto the input end 2’ of the inner tube 2. In other
embodiments it could comprise a single connection de-
vice. In other embodiments it could comprise no connec-
tion devices.
[0029] The two connection devices 6a, 6b have the
function of connecting to the telescopic extension 1, re-
spectively, a tube (for example a hose) in turn connected
to a suction unit and a suction tool, such as a cleaning
brush or a suction nozzle.
[0030] Figures 2a and 2b show the output end 3" of
the outer tube 3. At this output end 3", the outer tube 3
changes from a maximum radius RMAX to a minimum
radius RMIN via a short transition section 31’. The radius
RMAX may be comprised for example between 1.2 cm
and 2.4 cm. The minimum radius RMIN may be com-
prised for example between 1 cm and 2 cm. Downstream
of the transition section there is an end section 31. The
end section 31 may have a constant radius RMIN or a
radius which decreases slightly as far as the open end
of the outer tube 3. The end section 31 has a longitudinal
axis X and a substantially circular cross-section.
[0031] The end section 31 of the outer tube 3 preferably
has, on the outer surface of its sidewall 34, in the proximity
of the output end 3", a recess 32. The recess 32 is inset,
namely it projects radially inwards. The recess 32 com-
prises a closed bottom 321. Preferably the closed bottom
321 of the recess 32 is substantially flat and of substan-
tially rectangular shape.
[0032] As shown in Figures 2a, 2b and 2c, the recess
32 is bounded by sidewalls 322, 323, 324 and 325. The
wall 322 lies substantially in a plane perpendicular to the
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longitudinal axis X of the outer tube 3 and acts as a lon-
gitudinal retaining wall for the connection device 6a, as
will be clarified below. The wall 323 is longitudinally op-
posite to the wall 322 and acts as a guide surface for the
connection device 6a when it is fitted onto the outer tube
3. The recess 32 is completed by the walls 324 and 325.
[0033] The longitudinal retaining wall 322 is connected
at the top to the outer surface of the outer tube 3 with a
small radius of curvature, preferably less than 0.5 mm.
More preferably, the radius of curvature is comprised be-
tween about 0.1 mm and 0.3 mm. For example, the radius
of curvature may be equal to about 0.1 mm, 0.2 mm, 0.3
mm or 0.4 mm.
[0034] Preferably, the wall 323 is inclined with respect
to the axis X at an angle α preferably less than about 45°.
[0035] Figure 2d shows a plan view of the closed bot-
tom 321 of the recess 32. The closed bottom 321 has a
length LMAX and a width LMIN.
[0036] The Applicant has carried out various tests to
determine the optimum length LMAX and width LMIN of
the closed bottom 321. The dimensions of the closed
bottom 321 must in fact be such as to ensure optimum
retention of a tooth of the connection device 6a, as will
be clarified below. Moreover, the dimensions of the
closed bottom 321 must ensure that the longitudinal re-
taining wall 322 does not have too great a height which
would be difficult to implement in practice. At the same
time this height must not be too small because in this
case it would not ensure retention of the tooth of the con-
nection device 6a.
[0037] The Applicant has verified that the optimum di-
mensions of the closed bottom 321 are obtained when
the length LMAX of the bottom 321 is less than or equal
to the minimum radius RMIN of the outer tube 3. Prefer-
ably, the width LMIN of the bottom 321 must be less than
or equal to about 50% of the minimum radius RMIN of
the outer tube 3. Preferably, the length LMAX of the bot-
tom 321 is about 90% less than the minimum radius
RMIN. More preferably, the length LMAX of the bottom
321 is comprised between about 60% and about 80% of
the minimum radius RMIN. Preferably, the width LMIN
of the bottom 321 is about 40% less than the minimum
radius RMIN. More preferably, the width LMIN of the bot-
tom 321 is comprised between about 20% and about
30% of the minimum radius RMIN.
[0038] The recess 32 is preferably formed by means
of cold deformation of the sheet metal of the outer tube 3.
[0039] Moreover, the end section 31 comprises at least
one projection projecting in a radial direction towards the
exterior of the outer tube 3. In the embodiment shown in
Figures 2a and 2b, the end section 31 comprises a first
projection 33a and a second projection 33b. Preferably,
the first projection 33a is formed in a position longitudi-
nally aligned with the recess 32 along a direction parallel
to the longitudinal axis X. Moreover, the first projection
33a and the second projection 33b are preferably in po-
sitions diametrically opposite with respect to the longitu-
dinal axis X. Preferably, the first projection 33a and the

second projection 33b have a parallelepiped form with
sidewalls which are slightly inclined and rounded corners.
[0040] In an entirely similar manner, the inner tube 2
shown in Figure 1, in the proximity of its input end 2’, may
also comprise a recess and projections (not shown in
Figure 1) similar to the recess 32 and the projections 33a,
33b described above. Therefore, a detailed description
thereof will be omitted.
[0041] In an embodiment of the present invention, the
connection device 6a comprises a tubular element 7,
shown in Figures 3a and 3b, and an engaging and dis-
engaging element 8, shown in Figures 4a, 4b, 4c and 4d.
[0042] The tubular element 7 comprises a first portion
71 which is substantially cylindrical and a second tapered
portion 72 with a substantially frusto-conical shape. The
second tapered portion 72 is configured to be connected
with interference, for example, to a tube in turn connected
to a suction unit, as will be described in greater detail
below.
[0043] The first portion 71 preferably has, at its free
end, at least one recess which extends longitudinally in-
side the tubular element 7. In the embodiment shown in
Figures 3a and 3b, the inner surface of the first portion
71 has a first recess 73a and a second recess 73b which
extend longitudinally inside the tubular element 7. The
two recesses 73a, 73b are arranged in diametrically op-
posite positions. Opposite each of these longitudinal re-
cesses 73a, 73b the outer surface of the tubular element
7 preferably has a respective protrusion 74a, 74b.
[0044] Moreover, the first portion 71 comprises a win-
dow 75 formed in its thickness. The window 75 is pref-
erably longitudinally aligned with the protrusion 74a cor-
responding to the first recess 73a. The window 75 has a
substantially rectangular shape.
[0045] Moreover, the first portion 71 preferably com-
prises, on its outer surface, a seat 76 situated on one of
the transverse sides of the window 75, in particular on
the side of the window 75 opposite to the tapered portion
72. The seat 76 has substantially the form of a parallel-
epiped which is hollow at the top and is configured to
seat a fulcrum of the engaging and disengaging element,
as will be described in greater detail hereinbelow.
[0046] The engaging and disengaging element 8
shown in Figures 4a, 4b, 4c and 4d comprises a central
lever body 81, a helical spring 82 and a cover piece 83.
[0047] The central body 81 comprises a blind hole 84
inside which the helical spring 82 is seated. Moreover,
the central body 81 comprises a tooth 85 with a substan-
tially parallelepiped shape and a fulcrum 86. In the em-
bodiment shown, the fulcrum 86 comprises a pair of teeth
86 with a semi-circular shape. The teeth 86 perform the
function of a pivot, as will be explained in greater detail
hereinbelow. The central body 81 has finally a wall 87 on
which it is possible to exert a pressure in order to raise
the tooth 85.
[0048] The outer surface of the wall 87 has knurlings
88 configured to facilitate gripping of the engaging and
disengaging device 8 by a user.
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[0049] Both the tubular element 7 and the central body
81 of the engaging and disengaging element 8 and its
cover piece 83 are made of a plastic material.
[0050] In order to fit the connection device 6a onto the
telescopic extension 1, for example onto the output end
3" of the outer tube 3, the tubular element 7 is firstly fitted
onto the end section 31 of the outer tube 3. In particular,
the free end of the first substantially cylindrical portion
71 of the tubular element 7 is moved towards the output
end 3" and the tubular element 7 is slid onto the end
section 31 so that the first recess 73a engages with the
first projection 33a and the second recess 73b engages
with the second projection 33b. In this way, advanta-
geously, the tubular element 7 may slide in the longitu-
dinal direction on the outer tube 3, but may not rotate
relative thereto. Moreover, once the projections 33a, 33b
of the outer tube 3 have engaged with the recesses 73a,
73b, the window 75 is located substantially opposite the
recess 32 of the outer tube 3. At this point, the central
body 81 of the engaging and disengaging element 8 is
mounted on the tubular element 7 so that the teeth 86
engage inside the seat 76 and the tooth 85 also engages
with the window 75 and the underlying recess 32. More-
over, the cover piece 83 is fixed to the tubular element 7
so that the spring 82 presses between the inner surface
of the cover piece 83 and the bottom of the blind hole 84.
In this way, by means of the action of the spring 82, the
tooth 85 is kept inside the recess 32.
[0051] The edge of the tooth 85 therefore comes up
against the longitudinal retaining wall 322, which is per-
pendicular to the bottom 321, so as to prevent extraction
of the connection device 6a from the outer tube 3. In this
way, advantageously, the connection device 6a and the
outer tube 3 are firmly locked together. In other words,
the connection device 6a may not slide in the longitudinal
direction along the end section 31 of the outer tube 3 nor
rotate relative thereto.
[0052] Once the connection device 6a has been en-
gaged with the outer tube 3 it is then possible to connect
thereto another tube suitable for connecting the exten-
sion 1 to a suction unit, by inserting with an interference
fit one end of this tube into the second tapered portion
72 of the tubular element 7.
[0053] In order to disengage the connection device 6a
from the outer tube 3, a user presses the wall 87 of the
engaging and disengaging element 8 against the tubular
element 7 in the direction indicated by the arrow marked
by the letter "A" in Figure 4a. By performing a pivoting
action about the fulcrum 86, the tooth 85 is raised. By
maintaining then a pressure on the engaging and disen-
gaging element 8 in the direction indicated by the arrow
"A", the connection device 6a may be slid in a longitudinal
direction on the tapered portion 31 of the outer tube 3
and may be extracted from the tube itself.
[0054] In a manner entirely similar to that described
above, the connection device 6b may be engaged with
and disengaged from the inner tube 2 at its input end 2’.
Once the connection device 6b has been engaged with

the inner tube 2 it is possible to connect thereto a suction
tool, by inserting with interference the end of this tool into
the second tapered portion 72 of the tubular element 7.
[0055] Advantageously, the presence of the recess 32
with the closed bottom and wall 322 which forms a small
radius with the outer surface of the outer tube 3 allows
stable locking together of the connection device 6a and
the outer tube 3. In fact, the wall 322 perpendicular to
the bottom of the recess 32 ensures locking of the tooth
85 of the connection device 6a so as to prevent the latter
from being extracted in the longitudinal direction from the
outer tube 3. Moreover the presence of the projections
33a, 33b on the outer tube 3 also prevents rotation of the
connection device 6a with respect to the outer tube 3.
Moreover, advantageously, the closed recess 32 allows
engagement of the connection device 6a with the outer
tube 3 without air escaping from the tube itself. The her-
metic seal between the outer tube 3 and the connection
device 6a is therefore optimized. This ensures maximum
suction efficiency and at the same time minimizes the
power consumption of the electric household appliance
(for example vacuum cleaner) which comprises the tel-
escopic extension 1.
[0056] Moreover, advantageously, when a user de-
taches the suction tool (for example a brush or a suction
nozzle) from the inner tube 2 and directly uses the inner
tube 2 for the suction operation (for example in locations
which are difficult to reach with a brush or nozzle), the
presence of the closed recess 32 ensures that air does
not escape from the inner tube 2. This helps ensure max-
imum suction efficiency and at the same time minimizes
the power consumption in any operating condition of the
electric household appliance which comprises the tele-
scopic extension 1.

Claims

1. A metal tube (3) of an extension (1) for a vacuum
cleaner or the like, said metal tube (3) being config-
ured to be coupled to a tool, another tube or a con-
nection device (6a), wherein said metal tube (3) com-
prises, on a sidewall thereof (34) and in the proximity
of an end (3") thereof, a recess (32) extending in a
radial direction towards the interior of said tube (3),
said recess (32) having a closed bottom (321) and
sidewalls (322, 323, 324, 325) which connect said
closed bottom (321) to said sidewall (34) of the tube
(3), wherein one (322) of said sidewalls (322, 323,
324, 325) is substantially perpendicular to a longitu-
dinal axis (X) of said tube (3), wherein said metal
tube (3) further comprises, in the proximity of said
end (3"), a projection (33a), said projection (33a) pro-
jecting in a radial direction towards the exterior of
said metal tube (3).

2. The metal tube (3) according to claim 1, wherein said
one (322) of said sidewalls (322, 323, 324, 325)
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forms a radius of curvature of less than 0.5 mm with
said sidewall (34) of the metal tube (3).

3. The metal tube (3) according to claim 2, wherein said
radius of curvature is comprised between about 0.1
mm and about 0.3 mm.

4. The metal tube (3) according to any one of the pre-
ceding claims, wherein said closed bottom (321) is
substantially flat and of substantially rectangular
shape.

5. The metal tube (3) according to claim 4, wherein said
closed bottom (321) has a length (LMAX) less than
or equal to a radius (RMIN) of said metal tube (3) in
the proximity of its said end (3").

6. The metal tube (3) according to claim 5, wherein said
length (LMAX) is comprised between about 60% and
about 80% of said radius (RMIN).

7. The metal tube (3) according to claim 5 or 6, wherein
said closed bottom (321) has a width (LMIN) less
than or equal to about 50% of said radius (RMIN).

8. The metal tube (3) according to claim 7, wherein said
width (LMIN) is comprised between about 20% and
about 30% of said radius (RMIN).

9. The metal tube (3) according to any one of the pre-
ceding claims, wherein said projection (33a) has a
longitudinal axis and such axis is arranged in a po-
sition longitudinally aligned with an axis of said re-
cess (32) along a direction parallel to said longitudi-
nal axis (X) of the metal tube (3).

10. The metal tube (3) according to any one of the pre-
ceding claims, further comprising a further projection
(33b).

11. The metal tube (3) according to claim 10, wherein
said further projection (33b) extends radially op-
posed from said projection (33a).

12. An assembly of a metal tube (3) according to any
one of the preceding claims and a connection device
(6a) fitted on said metal tube (3), wherein said con-
nection device (6a) comprises a tooth (85), said tooth
(85), when said connection device (6a) is fitted on
said metal tube (3), engaging with said recess (32)
so as to prevent the connection device (6a) from be-
ing removed from the metal tube (3).
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