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Description

[0001] The present invention refers to a motor-sweep-
er, or similar apparatus, ie. a motor-propelled machine
for collecting dirt, wastes and/or debris from a floor.
[0002] As described for instance in IT-A-1 207 081,
motor-sweepers mainly comprise a flatbed under which
there is provided a compartment accomodating a brush
roller adapted to rotate in contact with the floor surface,
about a horizontal axis, in order to collect the dirt scat-
tered on said floor and convey it towards a collection
bin, which is usually arranged on the rear portion of the
apparatus. In particular, the brush roller lifts the dirt from
the floor and forces it towards the collection bin along a
trajectory through the air along a channel that is defined
between the same brush roller and an appropriately
shaped case associated therewith. To be more precise,
said channel extends towards the rear portion of the ap-
paratus through at least a curvilinear portion that par-
tially surrounds the front portion of the brush roller. In
other words, the guarding case and the brush roller sub-
stantially form an arrangement operating as a centrifu-
gal fan transporting the dirt towards the collection bin.
Such a solution is disclosed by FR-A-2 506 360, that is
the basis for the introductory part of claim 1.
[0003] In a preferred manner, the action of the brush
roller is assisted by at least an auxiliary brush provided
in the form of a disc rotating in contact with the floor
about a vertical axis, said auxiliary brush being arranged
under the flatbed so as to convey the dirt towards the
brush roller which in turn transports it towards the col-
lection bin in the afore described manner. To such a pur-
pose, said auxiliary brush is preferably arranged in an
advanced position, and laterally, with respect to the
brush roller.
[0004] In order to enable the brushes to exert an ef-
fective mechanical action on the dirt lying on the floor
without on the other hand damaging the same floor, it is
appropriate for the brushes themselvesto be kept in con-
tact with the floor with a pre-determined pressure, ie.
force, which should preferably be constant under any
and all operating conditions, while at the same time tak-
ing into due account the wear-down effect which the
brushes undergo in use.
[0005] As diescribed for instance in EP-A-0 729 314,
such a problem is substantially solved for the brush pro-
vided in a floor washing and drying machine through the
use of an electronic control system enabling the opera-
tor to select a pre-determined operating pressure exert-
ed by the same brush on the floor. Said system is further
provided with a feedback control circuit which automat-
ically regulates the vertical position of the auxiliary
brush, which is installed on a proper articulated moving
device controlled by the electronic system, in such a
manner as to ensure that the pressure exerted by the
brush is kept substantially constant. Such as solution,
although rather complicated from a construction point of
view, can be advantageously applied to a disc-shaped

brush that can be simply adjusted in its height, in a rec-
tilinear manner, without affecting the overall operation
of the machine, However, it is not suitable for adusting
the brush roller of a motor-sweeper in a similar manner.
[0006] Such a brush roller of a motor-sweeper, in fact,
cannot be simply adjusted in its height, since it is at the
same time necessary, for the dirt to be effectively trans-
ferred towards the collection bin, for the cross-section
area of the channel defined between the brush roller and
the adjacent shaped casing to be kept substantially con-
stant. For instance, if the brush roller is simply lowered
in order to keep its operating pressure constant with re-
spect to the floor when the same brush wears down (ie.
when the diameter thereof becomes smaller), the cross-
section area of the surrounding channel can easily turn
out to be excessively large, to such an extent that it is
practically impossible for the dirt to be effectively con-
veyed towards the collection bin.
[0007] Usually, therefore, it is a preferred practice to
have the position and setting of the axis of the brush
roller adjusted manually in the most appropriate man-
ner. It will anyway be appreciated that such a manual
adjustment can only be carried out when the machine
is standing still, since it involves an intervention to be
done on the mechanical devices supporting the brush
roller. It therefore ensues that this operation turns out to
be undesirably time consuming and complex, to such
an extent that the action of qualified personnel is re-
quired. In addition, this system fails to effectively solve
the problem associated with the need for the operating
pressure of the brush roller to be kept substantially con-
stant on the floor even in those cases in which the motor-
sweeper meets with abrupt, sudden changes in the
slope of the floor, such as for instance a hump or a bump,
so that the operation of the machine may prove quite
unsatisfactory under such circumstances.
[0008] It therefore is a main purpose of the present
invention to provide a motor-sweeper which, apart from
being particularly simple and reliable, is capable of au-
tomatically keeping the operating pressure of its brush
roller constant under substantially any operating condi-
tion thereof, while at the same time ensuring an effective
action of the same brush roller in collecting and trans-
ferring the dirt towards the collection bin.
[0009] More particularly, it is a purpose of the present
invention to provide a motor-sweeper of the above cited
kind in which the wear-off effect which the brush roller
is subject to is compensated for automatically, without
this affecting the functionality of the dirt conveyance
channel defined between the brush roller itself and the
adjacent enclosing casing to any significant extent.
[0010] According to the present invention, these aims
are reached in a motor-sweeper embodying the features
and characteristics as recited in the appended claims.
[0011] Anyway, the advantages and the characteris-
tics of the present invention will be more readily under-
stood from the description that is given below by way of
non-limiting example with reference to the accompany-
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ing drawing which is a schematical, partial view of a mo-
tor-sweeper according to a preferred embodiment of the
present invention.
[0012] The general structure of the motor-sweeper is
of a substantially traditional kind, as this is illustrated for
instance in the afore mentioned FR-A-2 506 360. The
machine essentially comprises a chassis 1 provided
with wheels (not shown) and a bottom flatbed 2 in cor-
respondence of which there is provided an intake aper-
ture 6 of a channel conveying the dirt from the floor 4
towards a collection bin 5 situated in a rear position. The
aperture 6 is substantially communicating with the floor
4 through appropriate baffles 8, which are known also
as flaps.
[0013] The channel comprises a curvilinear portion 7,
which is defined between a brush roller 3, arranged with
a substantially horizontal axis in correspondence of the
aperture 6, and an adjacent curvilinear front wall 9 pro-
vided integrally with the chassis 1.
[0014] At at least one of its ends, said axis 10 of the
brush roller 3 is hinged on to a support lever 11, which
is preferably, but not exclusively, a first class lever and
has its fulcrum at 12 on the chassis of the machine. In
the example being described, the brush roller 3 is hinged
on to an end portion 13 of the lever 11, on the opposite
end portion 14 of which there is mounted an electric mo-
tor 15 controlled by an output 16 of electronic control
means 17. These means preferably comprise a micro-
processor, which may for instance be of the type mar-
keted by Texas Instruments Inc. under catalogue code
TMS370C742ANT.
[0015] The motor 15 is adapted to rotatably drive the
brush roller 3, via appropriate motion transmission
means 18, in such a manner that the portion of the brush
roller 3 which is in contact with the floor rotates in a dir-
cetion (in an anti-clockwise direction in the Figure) that
is opposite to the direction in which the motor-sweeper
is progressing, ie. moving (to the right in the Figure).
[0016] In a position that is preferably adjacent to the
axis 10 of the brush roller there is hinged at 27 the drive
shaft 19 of at least an electric actuator means 20, which
may be of a per se known type and comprise a worm-
screw type mechanism capable of being driven in a con-
trolled manner by an electric motor so as to correspond-
ingly vary the axial position of the shaft 19. Said actuator
means 20 may for instance be of the type marketed by
SIR S.r.l. under catalogue code "A0.01". In a preferred
manner, the longitudinal axis of the shaft 19 is inclined
downwards with respect to the front portion of the ma-
chine.
[0017] The electric motor 15, provided to drive
thebrush roller, correspondingly drives the input 21 of
said electronic control means 17 with a signal that is rep-
resentative of the electric input of the same motor 15.
For instance, such a signal may correspond to the cur-
rent input of the motor 15. Said electronic control means
17 are then in turn adapted to supply power in a control-
led manner to the actuator means 17, via an output that

is illustrated schematically at 22 in the Figure, as this
will be described in greater detail further on
[0018] At least two micro-switches 23 and 24, or sim-
ilar devices, are furthermore provided, which are adapt-
ed to drive respective inputs 25 and 26 of the electronic
control means 17 with signals that are representative of
respective opposite end-of-stroke positions (ie. raised
position and lowered position, respectively) of the lever
11 and, therefore, of the brush roller 3.
[0019] The electronic control means 17 are pro-
grammed so as to be adapted to drive the actuator
means 20, when the machine is turned off and standing
still, to retract the drive shaft axially in such a manner
as to keep the brush roller 3 in a position that is raised
with respect to the floor 4 (lever 11 rotated in a clockwise
direction in the Figure), so as this is determined by the
switch 23 when the latter comes into. contact with the
lever 11. Under these conditions, the output 16 of the
control means 17 preferably keeps the motor 15 inac-
tive.
[0020] Furthermore, the control means 17 are pro-
grammed in such a manner as to be adapted to drive
the actuator means 20, when the machine is started, so
as to extend the drive shaft 19 axially in such a manner
as to bring the brush roller 3 into a lowered position (le-
ver 11 'rotated in an anti-clockwise direction in the Fig-
ure) in which it is able to exert a pre-determined oper-
ating pressure on the floor surface 4. Under these con-
ditions, the output 16 of the control means 17 drives the
motor 15 so as to enable it to rotatably drive the brush
roller 3.
[0021] Since the above mentioned operating pres-
sure is substantially proportional to the electric input of
the motor 15, the latter drives the input 21 of the control
means 17 with a corresponding signal, as this has al-
ready been said above, that is then compared by the
control means 17 with a programmed reference value
(which is representative of the desired pressure and is
preferably adjustable). The output 22 of the control
means 17 drives the actuator means 20 with a resulting
error signal in such a manner as to displace the shaft
19 axially (and therefore displace the brush roller 3 ac-
cordingly) into such a position as to keep the afore men-
tioned operating pressure of the same brush roller sub-
stantially constant.
[0022] Conclusively, the brush roller 3 is automatically
displaced by the actuator means 20 , under the action
of the control means 17, along the arc (indicated at A in
the Figure) of a circle having its centre in correspond-
ence of the fulcrum 12 of the lever 11, in such a manner
as to ensure that the programmed operating pressure
of said brush roller is exterted constantly on the floor
surface 4. This occurs as a function of the possible var-
iations in the electric input of the motor 15 as detected
by the control means 17.
[0023] As a result, in the operation of the motor-
sweeper:
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a) when the brush roller 3 of the motor-sweeper
meets with a bump or a hump on the floor 4, the
same brush roller is automatically raised or low-
ered, respectively, in order to compensate for the
corresponding variations in the operating pressure;

b) in any case, even when the floor 4 is flat and
smooth, the operating pressure of the brush roller
3 is regulated automatically in the afore described
manner in view of compensating for the unavoida-
ble wear-off of the bristles of the same brush roller.

[0024] The automatic compensation of the wear-off of
the brush roller 3 implies a gradual lowering of the axis
10 thereof, along the afore mentioned arc of a circle A,
down to an end-of-stroke point where the brush roller
must eventually be replaced. Said end-of-stroke posi-
tion is determined by the actuation of the micro-switch
24 by the lever 11 when the latter reaches a correspond-
ing angular position. The corresponding signal of the mi-
cro-switch 24 drives the input 26 of the control means
17 which in turn react in the most appropriate manner,
for instance by alerting the operator, through an appro-
priate coded indication flashed on an associated display
unit provided on the control board of the machine, on
the fact that the brush roller 3 is completely worn off.
[0025] Upon replacing the brush roller 3, the operation
of the motor-sweeper according to the invention can be
resumed in the afore described manner.
[0026] It should be noticed that the self-regulated dis-
placement of the axis 10 of the brush roller 3 along the
arc of a circle A (or in a similar direction having an incli-
nation corresponding to the one of the drive shaft 19, ie.
also onward) towards the curvilinear wall 9 of the chas-
sis 1 enables at the same time also the cross-section
area of the channel 6, 7 to be automatically kept sub-
stantially constant. As a result, not only the mechanical
scrubbing action performed by the brush roller 3 on the
floor 4, but also the conveyance of the thereby collected
dirt towards the collection bin 5 turn out to be substan-
tially constant, ie. substantially unaffected by either the
presence of bumps or humps on the same floor or the
wear-off effect that the brush roller 3 unavoidably under-
goes in use.
[0027] It will of course be appreciated that the above
described motor-sweeper may be the subject of a
number of modifications without departing from the
scope of the invention.
[0028] For instance, the input 21 of the control means
17 may similarly be driven by any other quantity or pa-
rameter that is representative of the operating pressure
exerted by the brush roller 3 on the floor 4.
[0029] It will also be appreciated that the machine
may also include at least an auxiliary brush of the tradi-
tional disc-shaped type (not shown), arranged prefera-
bly in an advanced position with respect to the brush
roller and adapted to convey towards such a brush roller
the dirt being collected from the floor.

Claims

1. Motor-sweeper comprising at least a brush roller (3)
adapted to be driven by an electric motor (15) to
rotate, in contact with the floor (4), about a substan-
tially horizontal axis (10) so as to collect the dirt from
said floor and convey it to a collecting bin along a
channel (6,7) defined between the brush roller (3)
and a fixed front wall, characterized in that said
brush roller (3) is hinged on to a moving support le-
ver (11) adapted to be actuated by an electric actu-
ator (20), said motor-sweeper further comprising
electronic control means (17) driven by a quantity
that is related to the electrical input of said motor
(15) and is representative of the operating pressure
exerted by the brush roller (3) on the floor (4), said
control means (17) being further adapted to com-
pare said operating pressure with a corresponding
programmed reference value and to drive the elec-
tric actuator (20) with a resulting error signal, the
electric actuator (20) being arranged to correspond-
ingly actuate said support lever (11) so as to vary
the position of said axis (10) along a stroke (A)
which is substantially inclined downwards to said
front wall, thereby keeping both said operating pres-
sure of the brush roller (3) and the cross-section ar-
ea of said channel (6,7) substantially constant.

2. Motor-sweeper according to claim 1, character-
ized in that said support lever (11) is connected to
said actuator (20) so as to displace the axis (10) of
the brush roller along an arc of a circle (A) consti-
tuting said stroke.

3. Motor-sweeper according to claim 1, character-
ized in that it comprises a micro-switch (23), or sim-
ilar device, adapted to drive the control means (17)
so as to cause the actuator (20) to be inactivated
when the brush roller (3) is in its raised end-of-
stroke position.

4. Motor-sweeper according to claim 1, character-
ized in that it comprises a micro-switch (24), or sim-
ilar device, adapted to drive the control means (17)
with a corresponding signal when the brush roller
(3) is in its lowered end-of-stroke position.

Patentansprüche

1. Motorisierte Kehrmaschine welche wenigstens eine
Walzenbürste (3) umfasst, welche für einen Antrieb
durch einen elektrischen Motor (15) angepaßt ist,
um in Kontakt mit dem Boden (4) um eine im we-
sentlichen horizontale Achse (10) zu rotieren, um
so den Schmutz von dem Boden zu sammeln, und
ihn entlang einem Kanal (6, 7), der zwischen der
Walzenbürste (3) und einer festen Vorderwand de-
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finiert ist, in einem Sammelbehälter zu transportie-
ren, dadurch gekennzeichnet, daß die Walzen-
bürste (3) an einen sich bewegenden Lagerungs-
hebel (11) angelenkt ist, der für eine Betätigung
durch eine elektrische Betätigungseinrichtung (20)
angepaßt ist, wobei die motorisierte Kehrmaschine
ferner eine elektronische Steuereinrichtung (17)
umfasst, die von einer Größe angesteuert wird, die
zu der elektrischen Eingangsgröße (15) in Bezie-
hung steht und den von der Walzenbürste (3) auf
dem Boden ausgeübten Druck repräsentiert, wobei
die Steuereinrichtung (17) ferner dafür angepaßt
ist, den Betriebsdruck mit einem entsprechenden
programmierten Bezugswert zu vergleichen und die
elektrische Betätigungseinrichtung mit einem sich
ergebenden Fehlersignal anzusteuern, wobei die
elektrische Betätigungseinrichtung so angeordnet
ist, daß sie dementsprechend dem Lagerungshebel
(11) betätigt, um so die Position der Achse 10 ent-
lang eines Hubs (A), welche im wesentlichen zu der
Vorderwand nach unten geneigt ist, zu verändern
und dadurch sowohl den Betriebsdruck der Walzen-
bürste (3) als auch die Querschnittsfläche des Ka-
nals (6, 7) im wesentlichen konstant zu halten.

2. Motorisierte Kehrmaschine nach Anspruch 1, da-
durch gekennzeichnet, daß der Lagerungshebel
(11) so mit der Betätigungseinrichtung (20) verbun-
den ist, daß er die Achse (10) der Walzenbürste
-entlang-einesden Hub (A) bildenden Kreisbogens,
variiert.

3. Motorisierte Kehrmaschine nach Anspruch 1, da-
durch gekennzeichnet, daß sie einen Mikroschal-
ter (23) oder eine ähnliche Einrichtung aufweist,
welche für die Ansteuerung der Steuereinrichtung
(17) in der Weise angepaßt ist, daß sie eine Deak-
tivierung der Betätigungseinrichtung (20) bewirkt,
wenn sich die Walzenbürste (3) in ihrer angehobe-
nen Hub-Endposition befindet.

4. Motorisierte Kehrmaschine nach Anspruch 1, da-
durch gekennzeichnet, daß sie einen Mikroschal-
ter (24) oder eine ähnliche Einrichtung aufweist,
welche für die Ansteuerung der Steuereinrichtung
(17) mit einem entsprechenden Signal angepaßt
ist, wenn sich die Walzenbürste (3) in ihrer abge-
senkten Hub-Endposition befindet.

Revendications

1. Balayeuse à moteur comprenant au moins une
brosse cylindrique (3) apte à être entraînée en ro-
tation par un moteur électrique (15), en contact
avec le sol (4) autour d'un axe sensiblement hori-
zontal (10) afin de recueillir la salissure dudit sol et
de l'acheminer vers un récipient collecteur le long

d'un canal (6, 7) défini entre la brosse cylindrique
(3) et une paroi avant fixe, caractérisée en ce que
ladite brosse cylindrique (3) est articulée sur un le-
vier de support mobile (11) apte à être actionné par
un vérin électrique (20), ladite balayeuse à moteur
comprenant en outre des moyens de commande
électroniques (17) pilotés par une grandeur qui est
liée à l'entrée électrique dudit moteur (15) et est re-
présentative de la pression de fonctionnement
exercée par la brosse cylindrique (3) sur le sol (4),
lesdits moyens de commande (17) étant en outre
aptes à comparer ladite pression de fonctionne-
ment à une valeur de référence programmée et à
piloter le vérin électrique (20) avec un signal d'er-
reur résultant, le vérin électrique (20) étant conçu
pour actionner de façon correspondante ledit levier
de support (11) afin de faire varier la position dudit
axe (10) le long d'une course (A) qui est sensible-
ment inclinée vers le base et vers ladite paroi avant,
afin de maintenir simultanément constantes ladite
pression de fonctionnement de la brosse cylindri-
que (3) et la superficie de la section transversale
dudit canal (6, 7).

2. Balayeuse à moteur selon la revendication 1, ca-
ractérisée en ce que ledit levier de support (11) est
relié audit vérin (20) de façon à déplacer l'axe (10)
de la brosse cylindrique le long d'un arc de cercle
(A) constituant ladite course.

3. Balayeuse à moteur selon la revendication 1, ca-
ractérisée en ce qu'elle comprend un micro-com-
mutateur (23), ou un dispositif analogue, apte à pi-
loter les moyens de commande (17) de façon à faire
en sorte que le vérin (20) soit désactivé lorsque la
brosse cylindrique (3) est à sa position haute de fin
de course.

4. Balayeuse à moteur selon la revendication 1, ca-
ractérisée en ce qu'elle comprend un micro-com-
mutateur (24), ou un dispositif analogue, apte à pi-
loter les moyens de commande (17) avec un signal
correspondant lorsque la brosse cylindrique (3) est
à sa position basse de fin de course.
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