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Description

[0001] The present invention relates to a vacuum
cleaner equipped with additional functions, for example
designed to work also as a high-pressure pump, com-
pressor, etcetera.
[0002] Conventional vacuum cleaners, as is known,
essentially comprise a container for a vacuum created
by an electric motor that drives a suction fan, also called
"turbine," and possibly a cooling fan.
[0003] The object of the present invention is to add
additional functions to a vacuum cleaner, creating a mul-
tipurpose machine for household, semi-professional or
professional users. A vaccum cleaner is disclosed in US
6 351 870 B1, wherein the drive shaft of the drive motor
means is coaxially mounted both to the suction turbine
and pressure pump.
[0004] The object is achieved with the vacuum cleaner
of claim 1. Further preferred embodiment of the cleaner
of the invention are claimed in the remaining claims.
[0005] As explained hereafter, the present invention
makes use of electric or two stroke type motors.
[0006] The term additional machine means any ma-
chine or device of a known type. The additional function
preferably consists in a high-pressure pump (pressure
cleaner) and/or an air compressor and/or a machine tool
(e.g., a grinding machine).
[0007] The idle gear bearings as in the present inven-
tion are advantageous when it is possible to reverse the
direction of rotation of the motor, that therefore is the
electric or two stroke type.
[0008] A particularly preferred application has a "can-
ister" type of vacuum cleaner that additionally comprises
a high-pressure pump unit, fitted on the opposite side to
the vacuum cleaner fan or on the same side, off axis, and
driven by the motor by an idle gear and a speed reduction
unit, as will be better illustrated hereunder.
[0009] Another preferred embodiment has, in addition
to the vacuum cleaner, a compressor and a compressed
air reservoir or cylinder that can be detached from the
main unit, for handier use.
[0010] Another embodiment has a high-pressure
pump unit and a compressor that are fitted on the same
vacuum cleaner.
[0011] Characteristics and advantages of the invention
will be clearer with the help of the following description
and the attached figures, in which:

Figs. 1 and 2 represent functional diagrams, by way
of example, of a vacuum cleaner modified according
to the invention;
Fig. 3 shows a vaccum cleaner which is not accord-
ing to the present invention.
Fig. 4 shows an exploded view of a suction "canister"
modified according to the invention, with the addition
of a pressure cleaner.

[0012] Referring to the diagram of Fig. 1, a vacuum

cleaner is illustrated that comprises a container or "can-
ister" 1 inside which there is an electric motor 2 that drives
at least one suction fan 3.
[0013] The motor 2, by means of an appropriate selec-
tor of a known type (not illustrated), can be started up in
either direction of rotation.
[0014] Said motor 2 can operate also a high-pressure
pump 4 of the piston and swash-plate type, via a selective
type of transmission that, in the example, comprises a
pinion 5 that engages a cogwheel 6 fitted on an idle gear
bearing 7. The connection with the fan 3, on the contrary,
is direct.
[0015] The pinion 5 and the wheel 6 produce a reduc-
tion in speed, since the electric motor 2 typically has a
much higher speed of rotation than the rated speed of
operation of the pump 4.
[0016] It is understood that, due to the presence of the
idle gear 7, the pump 4 can be operated selectively, mak-
ing the motor 2 start in one direction of rotation or in the
other.
[0017] The drum 1 is of a type in itself known and it
comprises a suction union 8, to which a pipe can be con-
nected in order to use it as a vacuum cleaner.
[0018] Referring to Fig. 2, an analogous embodiment
is shown, that also comprises a compressor 10, besides
the high-pressure pump 4.
[0019] Said compressor 10 is driven by the motor 2 by
a magnetic clutch 11 and a belt 12. In particular, the mag-
netic clutch 11 is fitted in order to couple the shaft of the
compressor with the driven pulley, which is connected to
the driving pulley: this enables selectively engaging and
disengaging the compressor 10.
[0020] The transmission between the motor and com-
pressor can also be direct, via gears.
[0021] Advantageously, a reservoir or cylinder 13 is
provided for the compressed air supplied by the com-
pressor 10. Even more preferably, said reservoir 13 can
be detached from the drum 1, so that the user can carry
around a reserve of compressed air.
[0022] The inlet 8 is advantageously equipped with a
valve that enables cutting off suction during operation as
a compressor, which avoids losing power. The valve can
be operated automatically (for example with a clapet) that
automatically shuts off the inlet 8 on extracting the suction
pipe, that is normally connected to said inlet. The valve
can be provided with a narrow passage (e.g., a hole of
diameter 8 mm) that lets a small amount of air enter to
cool the motor even when the diaphragm of the valve is
shut.
[0023] The same valve can be alternatively positioned
at the end of the suction pipe or on the mouthpiece of
the accessories with the activation system on the hand-
grip.
[0024] Fig. 3 illustrates an example of embodiment with
a two or four stroke combustion engine. In this example
of embodiment there is a combustion engine 20, that
drives an electric generator 21 above or under said en-
gine, always engaged. The engine 20 moreover drives
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the suction fan 3, pump 4 and compressor, 10, in the
manner described above. However this example does
not belong to the present invention, since in this example
the motor can only rotate in one direction.
[0025] With all types of engine (electric motor or com-
bustion engine) it is possible to have either the arrange-
ment of Figs. 1-2 with the motor inside the drum 1 or the
arrangement of Fig. 3 with the motor outside, above the
drum. Any other equivalent arrangement of the mechan-
ical members will in any case be able to be used by the
sector technician.
[0026] Fig. 4 shows an example of application of the
invention, that is substantially equivalent to the diagram
of Fig. 1 and it involves modifying a known vacuum clean-
er, of the "suction canister" type, by fitting a high-pressure
pump. This produces a multipurpose vacuum cleaner/
pressure cleaner machine.
[0027] More in detail, the machine comprises a drum
or container 101 with a suction inlet 108 and a top mouth
109 where a cartridge 110 is inserted preferably of the
"wet&dry" type.
[0028] The machine comprises an electric motor 102
coupled directly to a suction fan 103; the modification
involves adding a high-pressure pump 104, from the op-
posite side of the fan 103 with respect to the motor, cre-
ating a suction-pump "unit" that as an assembly is indi-
cated as 120.
[0029] It must be noted that said unit 120 is particularly
compact being contained between the drum 101 and a
cover 105, so that the complete machine substantially
has the overall dimensions of a common "suction canis-
ter."
[0030] The reduction in speed and the idle gear bearing
(numbers 5, 6 and 7 of Fig. 1) are substantially housed
by the flange 121, that couples the electric motor 102 to
the pump 104.
[0031] Said pump 104 has a mains water inlet 122 and
an outlet for the pressurized water 123; preferably the
pump is of the type with pistons and swash-plate.
[0032] The motor 102 is electrically connected to a se-
lector 130 that allows reversing the direction of rotation
and, via the idle gear bearing, operating the pump 104
selectively.
[0033] Basically, starting the motor in one direction pro-
vides operation as a vacuum cleaner, while the pump
104 stays stationary; starting the motor instead in the
other direction the said pump 104 is also operated, having
pressurized water for the most varied uses, while the fan
103 turns with no load.
[0034] In this case, in which there are only two oper-
ating machines and it is possible to reverse the direction
of rotation, the presence of the valve is superfluous in
the suction inlet 108.
[0035] All the additional machines are independent of
each other and therefore the vacuum cleaner can be
equipped with one or more of them according to need.
[0036] For reasons of space, if there are more than two
operating machines added, the gears of the transmission

system can be arranged along arcs of circumference
rather than along a line.
[0037] It is clear that the application potential is not
limited to the examples described and illustrated and in
particular any motor and any combination of machines
or devices of a known type can be used, as far as they
fall within the terms of claim 1.

Claims

1. Vacuum cleaner comprising a container (1,101) pro-
vided with a suction mouth (8,108), motor means
(2,20,102), at least one suction fan (3,103) and at
least one additional machine (4,104) connected to
said motor means through transmission means
(5,6,7,121) that can be activated selectively, wherein
said motor means (2,20,102) are permanently con-
nected both to said at least one suction fan (3,103)
and said additional machine (4,104), said at least
one suction fan (3,103) being directly connected to
the drive shaft of said motor means, whereas the
connection to said additional machine (4, 104) is car-
ried out by means of an idle gear bearing (7) and a
speed reduction unit (5,6,121), said motor means
being further connected to a selector (130) of their
direction of rotation, so that starting said motor
means in one direction of rotation provides operation
of said at least one suction fan (3,103), while said
additional machine (4,104) stays stationary and,
when starting said motor means in the other direction
of rotation, said additional machine (4,104) is oper-
ated, while said at least one suction fan (3,103) turns
with no load, and whereby said idle gear bearing (7)
is contained into said speed reduction unit (5,6,121),
in that said idle gear bearing (7) is fitted to a driven
shaft which rotates at a lower speed than the drive
shaft, and the driven shaft axis is offset from the drive
shaft axis.

2. Vacuum cleaner according to claim 1, character-
ized in that said motor means comprise an electric
motor (2).

3. Vacuum cleaner according to claim 1, character-
ized in that said motor means comprise a combus-
tion engine (20).

4. Vacuum cleaner according to any of the preceding
claims, characterized in that said transmission
means comprise at least one magnetic clutch (11).

5. Vacuum cleaner according to any of the preceding
claims, characterized in that said transmission
means comprise at least one mechanical clutch.

6. Vacuum cleaner according to any of the preceding
claims, characterized in that it comprises at least
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one high-pressure pump (4).

7. Vacuum cleaner according to any of the preceding
claims, characterized in that it comprises at least
one air compressor (10).

8. Vacuum cleaner according to claim 8, character-
ized in that it comprises a reservoir or cylinder (13)
for compressed air, connected in a detachable way
to said container (1).

9. Vacuum cleaner according to any of the preceding
claims, characterized in that it comprises a suction
inlet (8) with a valve that enables shutting off the
suction during the operation of said at least one ad-
ditional machine.

10. Vacuum cleaner according to claim 1, character-
ized in that it comprises a container (101) with a
suction inlet (108) and a unit (120) comprising said
electric motor (102) connected to said selector (130)
of the direction of rotation, in which this motor (102)
is connected directly to said suction fan (103) and it
is connected via said speed reduction unit and said
idle gear bearing to a high-pressure pump (104).

Patentansprüche

1. Staubsauger, umfassend einen Staubraum (1, 101),
ausgerüstet mit einem Saugmund (8, 108), Antriebs-
mitteln (2, 20,102), mindestens einem Sauggebläse
(3, 103) und mindestens einer zusätzlichen Vorrich-
tung (4, 104), die mit genannten Antriebsmitteln
durch Übertragungsmittel (5, 6, 7, 121) verbunden
ist, die wahlweise aktiviert werden können, worin ge-
nannte Antriebsmittel (2, 20, 102) auf feste Weise
sowohl mit mindestens einem Sauggebläse (3, 103)
als auch mit der genannten zusätzlichen Vorrichtung
(4, 104) verbunden sind, wobei mindestens ein
Sauggebläse (3, 103) mit der Antriebswelle der ge-
nannten Antriebsmittel direkt verbunden ist, wäh-
rend die Verbindung zur genannten zusätzlichen
Vorrichtung (4, 104) durch eine Leerganglagerung
(7) und eine Untersetzungseinheit (5, 6, 121) reali-
siert wird, wobei genannte Antriebsmittel ferner mit
einem Wählschalter (130) in ihre Drehrichtung ver-
bunden sind, so dass der Start der genannten An-
triebsmittel in eine Drehrichtung den Arbeitsvorgang
von mindestens einem Sauggebläse (3, 103) be-
stimmt, während genannte zusätzliche Vorrichtung
(4, 104) stationär bleibt und beim Start der genann-
ten Antriebsmittel in die andere Drehrichtung die ge-
nannte zusätzliche Vorrichtung (4, 104) arbeitet,
während das genannte mindestens eine Sauggeblä-
se (3, 103) mit Nulllast läuft und wodurch die ge-
nannte Leerganglagerung (7) in genannter Unterset-
zungseinheit (5, 6, 121) enthalten ist, worin die ge-

nannte Nullganglagerung (7) an eine angetriebene
Welle angebracht ist, die bei einer geringeren Ge-
schwindigkeit als die Antriebswelle dreht, und die
angetriebene Welle von der Achse der Antriebswelle
versetzt ist.

2. Staubsauger nach Anspruch 1, dadurch gekenn-
zeichnet, dass genannte Antriebsmittel einen Elek-
tromotor (2) umfassen.

3. Staubsauger nach Anspruch 1, dadurch gekenn-
zeichnet, dass genannte Antriebsmittel einen Ver-
brennungsmotor (20) umfassen.

4. Staubsauger nach einem der vorherigen Ansprüche,
dadurch gekennzeichnet, dass genannte Übertra-
gungsmittel mindestens eine Magnetkupplung (11)
umfassen.

5. Staubsauger nach einem der vorherigen Ansprüche,
dadurch gekennzeichnet, dass genannte Übertra-
gungsmittel mindestens eine mechanische Kupp-
lung umfassen.

6. Staubsauger nach einem der vorherigen Ansprüche,
dadurch gekennzeichnet, dass er mindestens ei-
ne Hochdruckpumpe (4) umfasst.

7. Staubsauger nach einem der vorherigen Ansprüche,
dadurch gekennzeichnet, dass er mindestens ei-
nen Luftverdichter (10) umfasst.

8. Staubsauger nach Anspruch 8, dadurch gekenn-
zeichnet, dass er einen Behälter oder Zylinder (13)
für Druckluft umfasst, der auf abnehmbare Weise
mit dem genannten Staubraum (1) verbunden ist.

9. Staubsauger nach einem der vorherigen Ansprüche,
dadurch gekennzeichnet, dass er einen Saugein-
lass (8) mit einem Ventil umfasst, welches das Ab-
schalten des Saugvorgangs während des Betriebes
der genannten mindestens einen zusätzlichen Vor-
richtung ermöglicht.

10. Staubsauger nach Anspruch 1, dadurch gekenn-
zeichnet, dass er einen Staubraum (101) mit einem
Saugeinlass (108) und eine Einheit (120) umfasst,
welche den genannten mit dem genannten Drehrich-
tungschalter (130) verbundenen Elektromotor (102)
umfasst, in der dieser Motor (102) mit dem genann-
ten Sauggebläse (103) direkt verbunden ist und über
die genannte Untersetzungseinheit und die genann-
te Leerlauflagerung mit einer Hochdruckpumpe
(104) verbunden ist.
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Revendications

1. Aspirateur comprenant un conteneur (1, 101) muni
d’une bouche d’aspiration (8, 108), un dispositif mo-
teur (2, 20, 102), au moins un ventilateur aspirant
(3, 103) et au moins une machine supplémentaire
(4, 104) reliée audit dispositif moteur par un dispositif
de transmission (5, 6, 7, 121) qui peut être actionné
sélectivement, où ledit dispositif moteur (2, 20, 102)
est relié de manière permanente à la fois audit au
moins un ventilateur aspirant (3, 103) et à ladite ma-
chine supplémentaire (4, 104), ledit au moins un ven-
tilateur aspirant (3, 103) étant directement relié à l’ar-
bre d’entraînement dudit dispositif moteur, tandis
que la liaison à ladite machine supplémentaire (4,
104) est réalisée au moyen d’un palier pignon inter-
médiaire (7) et d’une unité de réduction de vitesse
(5, 6, 121), ledit dispositif moteur étant ultérieure-
ment relié à un sélecteur (130) pour sa direction de
rotation, de sorte que, lorsque ledit dispositif moteur
est démarré dans une direction de rotation, il permet
le fonctionnement dudit au moins un ventilateur as-
pirant (3, 103), tandis que ladite machine supplé-
mentaire (4, 104) reste stationnaire et, lorsque ledit
dispositif moteur est démarré dans l’autre direction
de rotation, ladite machine supplémentaire (4, 104)
est actionnée, tandis que ledit au moins un ventila-
teur aspirant (3, 103) tourne à vide, et où ledit palier
pignon intermédiaire (7) est contenu dans ladite uni-
té de réduction de vitesse (5, 6, 121), de sorte que
ledit palier pignon intermédiaire (7) est installé sur
un arbre mené qui tourne à une vitesse inférieure à
celle de l’arbre d’entraînement, et l’axe de l’arbre
mené étant déporté par rapport à l’axe de l’arbre
d’entraînement.

2. Aspirateur selon la revendication 1, caractérisé par
le fait que ledit dispositif moteur comprend un mo-
teur électrique (2).

3. Aspirateur selon la revendication 1, caractérisé par
le fait que ledit dispositif moteur comprend un mo-
teur à combustion (20).

4. Aspirateur selon l’une des revendications précéden-
tes, caractérisé par le fait que ledit dispositif de
transmission comprend au moins un embrayage ma-
gnétique (11).

5. Aspirateur selon l’une des revendications précéden-
tes, caractérisé par le fait que ledit dispositif de
transmission comprend au moins un embrayage mé-
canique.

6. Aspirateur selon l’une des revendications précéden-
tes, caractérisé par le fait qu’il comprend au moins
une pompe haute pression (4).

7. Aspirateur selon l’une des revendications précéden-
tes, caractérisé par le fait qu’il comprend au moins
un compresseur pneumatique (10).

8. Aspirateur selon la revendication 8, caractérisé par
le fait qu’il comprend un réservoir ou une bouteille
(13) pour l’air comprimé, relié de manière détachable
audit conteneur (1).

9. Aspirateur selon l’une des revendications précéden-
tes, caractérisé par le fait qu’il comprend une bou-
che d’aspiration (8) avec une valve permettant l’in-
terruption de l’aspiration durant le fonctionnement
de ladite au moins une machine supplémentaire.

10. Aspirateur selon la revendication 1, caractérisé par
le fait qu’il comprend un conteneur (101) muni d’une
bouche d’aspiration (108) et une unité (120) com-
prenant ledit moteur électrique (102) relié audit sé-
lecteur (130) pour la direction de rotation, dans la-
quelle ce moteur (102) est relié directement audit
ventilateur aspirant (103) et relié par l’intermédiaire
de la ladite unité de réduction de vitesse et dudit
palier pignon intermédiaire à une pompe haute pres-
sion (104).
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