Office de la Proprieté Canadian
Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2526322 A1 2004/12/02

(21) 2 520 322

12 DEMANDE DE BREVET CANADIEN

CANADIAN PATENT APPLICATION
(13) A1

(86) Date de déepot PCT/PCT Filing Date: 2003/05/26

(87) Date publication PCT/PCT Publication Date: 2004/12/02
(85) Entree phase nationale/National Entry: 2005/11/18

(86) N° demande PCT/PCT Application No.: [T 2003/000321
(87) N° publication PCT/PCT Publication No.: 2004/103801

51) Cl.Int./Int.Cl. B62D 7706 (2006.01),
EOTH 1/08(2006.01), B62D 5/04 (2006.01),
B60G 3/28 (2006.01)

(71) Demandeurs/Applicants:
UNIECO COSTRUZIONI MECCANICHE S.R.L., IT;

.S.A.L. S.R.L,IT

(72) Inventeurs/Inventors:
BUSSOLOTTI, DARIO, IT;
SALATI, FRUMENZIO, IT

(74) Agent: OYEN WIGGS GREEN & MUTALA LLP

(54) Titre : BALAYEUSE AUTOMOTRICE A DIRECTION ELECTRIQUE ET SYSTEME DE COMMANDE

CORRESPONDANT

(54) Title: SELF-PROPELLED SWEEPER WITH ELECTRIC STEERING AND RELATIVE CONTROL SYSTEM

A

(57) Abréegée/Abstract:
The self-propelled sweeper with electrical steering comprises a

frame suitable for receiving the refuse container (13), waste

collection and suction members (2; 4, 6), a suction and filtering unit, a driving position in the cabin (16) of the machine equipped

with steer control members, and has the steer actuator of these m

embers consisting of an electric motor (22). The sweeper also

has the front steering axle (5) supported by arms of the suspension
level than the maximum height of the wheel (18) of the same axle,

(20, 21) of which the upper ones (21) are arranged at a higher
the steer linkages (24, 25, 28) are also arranged at said upper-

level: In the same way the lower arms (20) are shaped to receive said inner wheel In the position of maximum curvature; moreover,

sald container (13) Is housed on a U-shaped plan rear axle (9).
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; (57) Abstract: The self-propelled sweeper with electrical steering comprises a frame suitable for receiving the refuse container
& (13), waste collection and suction members (2; 4, 6), a suction and filtering unit, a driving position in the cabin (16) of the machine

& equipped with steer control members, and has the steer actuator of these members consisting of an electric motor (22). The sweeper
N 2150 has the front steering axle (5) supported by arms of the suspension (20, 21) of which the upper ones (21) are arranged at a higher
level than the maximum height of the wheel (18) of the same axle, the steer linkages (24, 25, 28) are also arranged at said upper-level;
in the same way the lower arms (20) are shaped to receive said inner wheel in the position of maximum curvature; moreover, said
container (13) is housed on a U-shaped plan rear axle (9).
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SFLF-PROPELLED SWEEPER WITH ELECTRIC STEERING AND RELATIVE
CONTROL SYSTEM

The invention concerns a self-propelled sweeper with
electric steering and relative control system, or else a
power-operated machine for use on streets or expansive

surfaces, covered or not, for cleaning them and for col~-

lecting dirt and other materials present on said surfaces.
The operator is present on the sweeper to guide it where
necessary for the aforementioned cleaning.

The state of the art comprises various types of self~
propelled motorized sweepers, equipped with a unit for
sucking up dirt as well as with a tank for collecting the
material sucked up. Generally, these sweepers are large in
size and thus it is difficult to use them in narrow areas.
Therefore, in the cleaning of narrow areas or even in are~-
as with tight curves they are difficult to use.

In the state of the art patent application EP A 1164074
is known, which describes a small dimension sweeper which
has a frame equipped with a central pivot so as to allow
the sweeper to go around corners. Moreover, the central
pivot prevents the space in the machine being fully ex-
ploited and, indeed, at the sides of the pivot there are
two bevels of the bodywork of the machine to allow the
pivot to be drawn together in steering rotation: in this
way the use of the space is incomplete; the steering can
take place only for the size of rotation of the pivot; in
steering the two parts, one on the front axle and the oth-
er on the rear axlé, rotate pivoting on its own axis dis-
placing the parts connected to the respective frame part
sideways. In conclusion, the machine 1s not very versa-
tile.

In the prior art, moreover, it is known to use hydraul-
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ic steering apparatuses in power-operated machines, which
1f used in sweepers make the drivers cabin uncomfortable
both due to possible o0il leaks from ducts and due to the
high heat released from the pipes and components with hy-
draulic oil. Moreover, a fairly widespread reguirement
for users of sweepers is the reduction in the maintenance

interventions and in the maintenance cost itself.

Such a state of the art is susceptible to substantial
improvements with regard to the possibility of realizing a
self-propelled sweeper which allows steering in the small
dimensions required even in narrow spaces without occupy-
ing wide areas of the side of the machine in steering, al-
so allowing medium capacity tanks to be used to store the
material collected, substantially improving the capacity
of analogous sweepers of the prior art.

From the above arises the need to solve the technical
problem of finding an arrangement of the parts of the ma-
chine and particularly of the steering and frame such as

~to allow the assembly of the members of the machine keep-

ing the outer dimensions as low as possible, so as to be
able to use it in closed spaces. A further purpose of the
present invention is to realize the motorization electri-
cally powered, both the traction and for the steering, to
reduce the maintenance interventions and costs. Last but
not least is the purpose of realizing the control system
for the steering and the traction electrically, thus eas-
ing the automated control of the actions before the usual
intervention of the operator.

The invention solves a first aspect of the aforemen-
tioned technical problem adopting: a self~propelled sweep-
er comprising a frame suitable for receiving the refuse
contaliner, waste collection and suction members, a suction
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and filtering unit, members for steering the sweeper, a
driving position in the cabin of the machine equipped with
steer control members, characterized in that i1t has the
front steering axle supported by arms of the suspension of

5 which the upper ones are arranged at a higher level than
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the maximum height of the wheel of the same axle, to allow
the rotation of the inner wheel when cornering beyond the

right-angle; the steer linkages also being arranged at

said upper level; in the same way the lower arms are
shaped to receive said inner wheel in the position of max-
imum curvature; moreover, said container being housed on
the rear axle supported at engagement and attachment mem-
bers to said suction and filtering unit; said rear axle
having a U-shaped plan for receiving said refuse container
directly from the floor. Advantagéﬁously, the frame which
joins the front axlé and the rear axle is box-shaped with
a central beam.

Moreover, by "adopt:ing, in a further preferred embodi-

‘ment: in said front axle a supporting structure rigidly

connected to this frame to support saild upper arms of the
suspe'nsion and to allow the passage of the suction tube
from the lower suction mouth to the upper suction and fil-
tering unit. | :

'Furthermore, by adopting, in a further preferred embod-
iment: said rear axle realized with oscillating arms for
supporting the wheels connected in oscillation to the
frame through torsion bars, advantageouésly housed in the

" oscillation pin itself.

By adopting, moreover, in a further preferred embodil-
ment: the rear axle equipped with individual traction mo-
tors for each wheel.

The invention solves a second aspect of the aforemen-
tioned technical problem by adopting: a self-propelled
sweeper with electric steering: comprising a frame suita-
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ble for receiving the refuse container, waste collection
and suction members, a suction and filtering unit, members
for steering the sweeper, a driving position in the cabin
of the machine equipped with steer control members, char-
acterized in that it has the steer actuator of these mem-
bers consisting of an electric motor connected to said
control members through a control station for the steering
itself with the function of actuating and controlling the
éteering.

Moreover, by adopting, in a further preferred embodi-
ment: said connection between the steer control members
and said control station with a connection with a double
sensor and double connection cables arranged on physically
different paths, mechanically shielded and protected from
possible damage.

Furthermore, by adopting, in a further preferred embod-
iment: the steering control station consisting of two mi-
croprocessors of whiech one is only for actuation and one
is only for checking and monitoring the command and 1its
effect, with at least one feedback sensor on said motor or
on the steer rotation shaft, to realize open loop control.

Moreover, by adopting, in a further preferred embodi-
ment: the control station of the steering connected with
two connection lines, actuated one by said actuation mi-
croprocessor and the other by the checking and monitoring
microprocessor, to the safety switches foreseen in the
traction control circuit, to act upon the braking members
of these traction motors and to ensure correct emergency
braking in blocking, error or emergency actions of the
steering control circuit.

Furthermore, by adopting, in a further preferred embod-
iment: said traction motors of the electrical type, each
equipped with a rotation and electromagnetic braking sen-
SOr.

Moreover, by adopting, in a further preferred embodi-
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ment: said steer actuation motor consisting of an ac motor
controlled in frequency and current by said actuation mi-
Croprocessor.

Furthermore, by adopting, in a further preferred embod-
iment: said electrical traction motors of the type in
three-phase alternating current controlled in fregquency
and current by the individual electronic control stations
for each motor.

Moreover, by adopting, in a further preferred embodi-
ment: said electronic control stations of each traction
motor each consisting of two microprocessors of which ohe
is only for actuation and one 1is only for monitoring and
checking the command and its effect, with at least one
feedback sensor on said traction motor, to realize open
loop control.

Furthermore, by adopting, in a further preferred embod-

iment: a stepper motor with a permanent magnet on the ro-

tor and a double pair of stator windings physically stag-
gered by a right angle to constitute the generator of con-
trol signals for said steer control members; each pair of
stator windings being connected to one of said double con-
nection cables with the steer control station.

The invention solves a third aspect of the aforemen-
tioned technical problem by :adopting an electrical steer-
ing unit for self-propelled vehicles comprising: members
for steering the vehicle, a driving position equipped with
steer control members, actuation and control devices of
the steering members, characterized in that it has the
steer actuator of these members consisting of an electric
motor connected to said control members through a control
station for the steering itself with the function of actu-
ating and controlling the steering.

Moreover, by adopting, in a further preferred embodi-
ment: salid connection between the steer control members
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and said control station with a connection with a double
sensor and double connection cables arranged on physically
different paths, mechanically shielded and protected from
possible damage.

Furthermore, by adopting, in a further preferred embod-
iment: the control station of the steering consisting of
two microprocessors of which one is only for actuation and
one 1s only for monitoring and checking the command and
its effect, with at least one feedback sensor on said mo-
tor or on the steer rotation shaft, to realize open loop
control.

Moreover, by adopting, in a further preferred embodi-
ment: the control station of the steering connected with
two connection lines, actuated one by said actuation mi-
croprocessor and the other by the checking and monitoring
microprocessor, to the safety switches foreseen in the
traction control circuit, to act upon the braking members
of these traction motors and to ensure correct emergency
braking in blo"cking, error or emergency actions of the
steering control circuit.

Furthermore, by adopting, in a further preferred embod-
iment: said traction motors of the electrical type, eadh
equipped with a rotation and electromagnetic braking sen-
SOr.

Moreover, by adopting, in a further preferred embodi-
ment: said steer actuation motor consisting of an alter-
nating current motor controlled in frequency and current
by said actuation microprocessor.

Finally, by adopting, in a further preferred embodi-
ment: a stepper motor with a permanent magnet on the rotor
and a double pair of stator windings physically staggered
by a right angle to constitute the generator of control
signals for said steer control members; each pair of sta-
tor windings being connected to one of said double connec-
tion cables with the steer control station.
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A way of carrying out the invention is illustrated,
purely as an example, in the seven attached tables of
drawings, in which: Figure 1 is a schematic side view of
the self-propelled sweeper according to the present inven-
tion; Figure 2 is a schematic plan view of the self-pro-
pelled sweeper of the previous Figure; Figure 3 is a sche-
matic plan view of the sweeper limited to the frame, to
the suction mouth and to the relative duct as well as to
the outer bodywork of the machine; Figure 4 is a schematic
front view limited to the parts of the front suspension
and of the steer; Figure 5 is a schematic plan view of the
frame with just the rear axle and the front axle with the
parts of the suspension and of the steer; Figure 6 is a

"block diagram of the connections between the command mem-

bers of the driver, steering wheel, forward/reverse gear
selector and accelerator pedal, and the actuators for the
sﬁeering on the front wheels and of the traction motors on
the rear wheels of the sweéper; Figure 7 is a circuit dia-
gram of the sensor on the steering wheel; Figure 8 is a
block diagram of the connections between the components of
the electrical steering control circuit and the connection
to the braking devices in the traction circuit. ﬂ

Figure 1 indicates the sweeper 1 equipped with collec-
tion members 2 with rotating brushes 3 and a suction mouth
4 in the front part: the operator O sits on the front
steering axle 5, and the suction tube 6 crosses the mem-
bers of said front axle 5 in an inclined direction and
passes into the inner space between the electrical battery
packs 7: the box~-shaped frame 8 joins the front axle 5 and
the rear axle 9 consisting of wheels 10 connected to said
frame 8 with single oscillating arms 11, said wheels being
mechanically connected in rotation with an electrical
traction motor 12 at each side; the tank 13 for storing
the collected material being housed between these wheels
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10 of the rear axle 9, raised and locked by the lifter 14.:
The upper part of the bodywork 15 houses the suction and
filtering apparatus, not depicted here, whereas the cabin
16 is equipped with the steering wheel 17 for the electri-
cal control of the steering.

In Figure 2 it is also possible to see the wheels 18 of
the front steering axle with the maximum steering rotatioh
19, the lower arms 20 shaped to receive the wheels 18 at
the maximum foreseen steering, the upper arms 21 and the
electric motor 22 for actuating this steer.

In Figures 3 and 4 it is possible to see the horizontal
pivoting pins 23 of the arms 20 and the links 24 of the
tie rods 25 of the steer; moreover, it is also possible to
see the sub-vertical and rigid uprights 26, for supporting
the hubs 27 of the wheels 18.

Just 1n Figure 4, furthermore, it is possible to see
the connection plate 28 of the tie rods 25 to the reducer
29 of the steering actuator; this actuator is rigidly con-
nected to the supporting structure 30 of the frame 8 which
also supports the upper arms 21, advantageously consisting
of a leaf-spring to make the reaction on the top of said
uprights 26 elastic and to thus spring the front axle of
the machine. Moreover, said supporting structﬁre 30 has a
space 31 for allowing the passage of the suction duct 6,
not depicted here. Finally, there are side brackets 32
for supporting the two battery packs 7 in the frame 8, be-
hind the front axle 5.

In Figure 5, finally, it is possible to see the config-
uration of the rear axle 9 where the wheels 10 are con-
nected in rotation with the hubs 33 to the oscillating
arms 11 in turn coupled with the frame 8 through torsion
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bars 34; the maximum left steering position 19, as can
clearly be seen, is at the maximum possible size like the
right steering 35, indeed, in both cases the axle of the

wheels 36 extends to reach the mid-point P of the rear ax-
le 9.

In Figure 6, the steering wheel 17 is connected in ro-
tation with the electronic signal generator G to consti-
tute said control sensors, and in turn connected through
the double cables 37 to the electronic steer station CS,
to constitute the logic control apparatus; these double
cables are each shielded and protected by a metal sheath
as well as housed in two separate ducts with different
paths; said station CS controls the ratiomotor 22, 29 to
constitute said actuator, equipped with a rotation sensor
38, consisting of a three-phase asynchronous moto:& COon-
trolled in frequency and current; moreover, said station
CS8 receives the rotation and position signal of the steer
from the sensor ST connected to the shaft 39 of the plate
28; finally, two proximity switches IP, advantageously
with magnetic effect, detect the right and left end stop
position in the steering.

The steering controi system consists of sensors (G) of
the control action which send (37) the signal to the con-
trol logic apparatus (CS) which takes care of sending the
actuation signal to the ratiomotor (22, 29), advanta-
geously with a three-phase ac motor, and finally the sen-
sors of the position reached (ST, 38 and IP) in steering
produce the feedback on said control logic apparatus (CS).

Still 1n Figure 6 it is possible to see the traction
control unit comprising the geared motors 12 connected
with the transmission T to the respective rear wheel 10:
these motors are equipped with a respective electrical ro-
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tation sensor 40 and with an electromagnetic brake 41;
each geared motor 12 1s connected to the respective elec-
trical control station CMS for the left~-hand motor and CMD
for the right~hand motor: the drive direction signal from
the selector D, the signal from the pedals 42 and also to
signal from the steer sensor ST arrive at said stations in
parallel to balance the traction action between the two
motors, through said steer station CS. This station CS,
when an operating error has been detected also warns the
user O of possible blocking or alarms in the steering
through the visual/sound alarm AVS in the cabin.

In Figure 7 it is possible to see the steer control
sensor G consisting of a stepper motor, i.e. equipped with :
two pairs of windings arranged in quadrature: the first
pair Al-AC with B1-BC and the second pair A2-AC with B2~
BC. They are stator windings of the motor which, put under
the action of the permanent magnet N-S, generate similar
signals in opposition to each other so as to be comparable
with a double encoder pair. The presence of the double
sensor, i.e. the two pairs, and the presence of the double
connection cables 37 to the steer station CS allow the re-
dundancy of signal between the steering wheel 17, rigidly
connected in rotation with the permanent Magnet N~S of the
sensor G, and said station CS to ensure the connection be-
tween the steering wheel and said station even in the
presence of malfunction in one of the pairs of windings of
the sensor G or damage to one pair of cables 37.

The structure of the steer station CS is depicted in
Figure 8 in which the signal coming from G is sent to the
main microprocessor MM and to the supervising micropro-
cessor SM present in this station; the main microprocessor
MM takes care of sending to the ratiomotor 22, 29 the com-
mand necessary for the actuation of the steering rods, 24
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and 25. The reply to the set command returns to the super-
vising microprocessor SM with the feedback of the actual
carrying out of the command from the rotation and position
sensor of the steer ST and from the rotation sensor 38 on
the ratiomotor. When an operating error is detected the
station CS acts keeping the steer command already set and
acting, with double circuit 43 and 44 by each of said mi-
croprocessors MM and SM, on two safety switches IS in par-
allel, to realize the redundancy of intervention and to
avoid the sticking of a switch not allowing safety brak-
ing, which intervene on the electromagnetic brakes 41 of
the traction ratiomotors 12 realizing rapid and controlled
braking.

By providing the frame 8 with the lifter 14 and the
rear axle 9 open to receive the container 13 a high degree
of handling is realized with the user being able to carry
out the maneuver of replacing the container 13, unloading
the full and loading the empty. Moreover, the pbsition of
the side brackets 32 for supporting the respective batter-
ies 7 eases the replacement of the batteries themselves
when the sweeper is brought up to a roller group for load-
ing/unloading said batteries. In use, the lifetime of the
batteries, also due to the substantial absorption due to
sucking, was not greater than two hours of continuous

work; therefore the replacement of these batteries has

been foreseen and made easier.

The front axle 5 due to its configuration has an xar-
rangement of the suspension to allow the maximum useful
rotation of the wheels for steering; indeed the wheels 18
can take up the position 19 for steering to the left and
35 for steering to the right. In the two cases the maximum
possible rotation is reached, i.e. with the center of cur-
vature coinciding with the mid-point P of the rear axle 9.

Such a rotation is possible due to the arrangement of
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the upper arms 21 at a height greater than the bulk in
height of the front wheels 18 and for the curved configu-
ration of the lower arms 20 to receive the inner wheels 18
in the curvature, which are rotated beyond the right an-
gle. Finally, the substantial height between the pairs of
arms 20 and 21 allows the passage of the suction duct 6,
so as to reduce the overall bulk of the machine.

The operation of the electrical steering unit takes
place with the steering wheel 17 which is slightly braked
to give the user the sensation of resistance when acting

~upon said steering wheel, avoiding overly quick turns and

involuntary rotations. The control signal generator G is
connected with said double cables to the steer control
station CS which also receives the return signals from the
rotation sensors 38 of the ratiomotor 22 and ST and from
the position and rotation sensors of the steer drive
shaft, thus being able to carry out the checking of the
commanded action. The traction control unit, on the other
hand, is divided and mirror-like on the two geared motors
12 to be able to act based upon' the position of the steer
detected by the sensor ST and to allow up to the counter
rotation of the motors necessary for maximum steering,
i.e. as stated with the center of rotation at P.

The control signal generator G, Figure 7, has a stepper
motor used as an impulse generator. It can be connected
to a pair of encoders; indeed, the two pairs of stétor
windings in quadrature are magnetically coupled with the
permanent Magnet N-~S rotor, thus when the rotor is con-
nected in rotation with the steering wheel 17, for each
angular position the reply of this impulse generator shall
vary. The presence of the double windings, and also of
the double connection cables 37, allows said redundancy of
the signal to be obtained to avoid possible errors in op-
eration or data transmission to the station CS. Moreover,
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the reply signal of said sensor G depends upon the speed
of rotation of the steering wheel; at a low speed the sig-

nal 1s less frequent, whereas at a high speed it is more
frequent, but also with a greater amplitude. Therefore,
the determination of the frequency can be checked with a
measurement of the amplitude of the signal; indeed, if in
the frequency determination there is continuous switching
on one channel with another at rest, the case of a short-
circuit of an earth channel can immediately be detected
(large amplitude on a signal which continues to switch and
nothing on the other); or else, in the case of jumps in
the measurement of impulses due to the position of the
stepper motor near to a "transmission zone on a channel
(practically zero amplitude on both channels). With a
single encoder it would not be possible to discern between
the aforementioned errors leaving amblgulty of 1nterpreta-—
tion.

In the action of commanding the station CS for control-
llng the steer, the main microprocessor MM calculates
which controlling action is to be applled to the steer mo-
tor 22 based upon the command on the steering wheel 17.
The control variables are the concatenated phase voltages
which are applied to the three~phase asynchronous motor,
thus after the calculations thereof the speed of rotation
of the motor shall be modulated by acting upon the fre-
quency and the torque shall be controlled by acting upon

- the amplitude of the voltages applied to the phases of the

30

35

motor. The control is of the open loop type, with fre-
dquencies proportional to the speed of rotation of the
steering wheel and the stopping of the steering action
shall be carried out by the user when the machine has tak-
en up the desired configuration.

Finally, with the arrangement of the double micropro-
cessor MM and SM many operating diagnostics of the parts
used are possible, allowing the checking whether or not
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there 1s an error and allowing the traction to be blocked
with controlled braking, by acting on the safety switches
1S and on the electromagnetic brakes 41; the steering is
not modified in the alarm stopping step because there is
no feedback typical of controls in closed loop which, with
the information corrupted by an error, would cause a sud-
den change 1n the command; this would be unacceptable in
steering control because it would cause the sudden varia-
tion of the set curve. |
Therefore, the supervising microprocessor SM carries
out a diagnostic monitoring activity in feedback on the
command action generated by MM, checking whether the sign
of the frequency of the command of MM is compatible with
the detected data on the rotation of the motor 22; moreo-
ver, SM carries out the function of checking the period-
icity of the commands of MM to the motor 22 and in the
lack of the reply impulse to the command, the micropro-
cessor SM sends the steering into lock, stopping all modi-

fying actions and stopping the sweeper with controlled
braking.

The advantages obtained by this invention are: the con-
figuration of the sweeper 1 is compact and easy to use,
being able to work with larger refuse containers 13 than
the other small sweepers present on the market. This is
due to the configuration of the rear axle 9 which houses
sald container between the wheels 10. Moreover, the fotat-
ing brushes 3 and the suction mouth 4 are arranged under
the cabin so as not to encumber the front of the machine.
Thus the suction mouth 4 is arranged practically below the
users seat and has the suction duct GOVgggsing between the
arms 20, 21 of the front steering axle 5'd Furthermore,
the configuration and arrangement in height of these arms
allows the front wheels 18 to steer with the maximum pos-

sible angle: with the center of the curve in the mid-point
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P of the rear axle 9. The electrical traction with two
geared motors 12, one per wheel 10, also allows said curve
to be made if these geared motors are commanded based upon
the position of the steering shaft 39 and of the wheels 18
until the backward rotation of the rear wheels 10. The
side stowage arrangement of the batteries 7 on the side
brackets 32 allows rapid replacement thereof without hav-
ing to lift them, but by making them slide on a suitable
roller group, when the sweeper is next to the roller
group. ,

Furthermore, the adoption of the stepper motor used as
an impulse generator is very advantageous since it has to-
tally passive and therefore substantially strong circuit-
ry. Consequently, this stepper motor, as an impulse gen-
erator, 1s not subject to disturbances, electrostatic dis-
charges, overvoltages, short-circuits or other, i1.e. it :
has less sensitivity to breakdown. Finally, this stepper

‘motor has redundancy of the signal, which doubles the cer-

tainly of supplying the steer control information to the
station CS. The ratiomotor 22, 29 of the steer actuator,
when using an ac three-phase electric motor, also allows
checking of the direction of rotation and speed of rota-
tion with a comparison of the voltages on at least two
stator windings.

In the practical embodiment, the materials, the sizes
and the details can be different from those indicated, but
technically equivalent to them, without for this reason
departing from the legal scope of the present invention.
Thus, the electric steering command unit can, advanta-
geously, also be applied to machines with traction having
a diesel engine and hydrostatic and electrical transmis-
sion of the power to the wheels 10. These sweepers can be
used in expansive and open spaces like streets and large
urban or industrial areas.
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Said traction motors 12, for a greater energy saving,
instead of the usual electrical motors with a collector
can be ac traction motors, commanded with a power inverter
controlled in frequency and current arranged in each sta-
tion CMS and CMD.

Finally, although less advantageously, the motor of the
actuator of the steer can be in direct current instead of
sald ac three-phase motor.
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CLAIMS

1. Self-propelled sweeper (1) comprising: a frame
suitable for receiving the refuse container (13), waste
collection and suction members (2; 4, 6), a suction and
filtering unit, members for steering the sweeper, a driv-
ing position in the cabin (16) of the machine equipped

"with steer control members, characterized in that it has

the front steering axle (5) supported by arms of the sus-
pension (20, 21) of which the upper ones (21) are arranged
at a higher level than the maximum height of the wheel
(18) of the same axle, to allow the rotation of the inner
wheel (19, 35) when cornering beyond the right-angle; the
.steer linkages (24, 25, 28) also beihg arranged at said
upper level; in the same way the lower arms (20) are
shaped to receive said inner wheel in the position of max-
imum curvature; moreover, 'said container (13) being housed
on the rear axle (9) supported at engagement and attach-
ment members (14) to said suction and filtering unit; said
rear axle having a U-shaped plan for receiving said refuse
container directly from the floor.

2. Self-propelled sweeper, according to claim 1, char-
acterized in that it has the frame (8) which joins the
front axle (5) and the rear axle (9) is box-shaped with a

- ¢central beam.

30

35

3. Self-propelled sweeper, according to one of the
previous claims 1 or 2, characterized in that it has, in
said front axle (5), a supporting structure (30) rigidly
connected to the frame (8) to support said upper arms (21)
of the suspension and to allow the passage (31) of the
suction tube (6) from the lower suction mouth (4) to the
upper suction and filtering unit.
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4. ©Self-propelled sweeper, according to one of the
previous claims 1 to 3, characterized in that it has said
rear axle (9) realized with oscillating arms (11) for sup-
porting the wheels (10) connected in oscillation to the
frame (8) through torsion bars (34) advantageously housed
in the oscillation pin itself.

5. Self-propelled sweeper, according to one of the
previous claims 1 to 4, characterized in that it has the
rear axle (9) equipped with individual traction motors

- (12) for each wheel (10)..
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6. Self-propelled sweeper with electrical steering
comprising: a frame suitable for receiving the refuse con-
tainer (13), waste collection and suction members (2; 4,
6), a suction and filtering unit, members for steering the
sweeper, a driving position in the cabin (16) of the ma-
chine equipped with steer control members, characterized
in that it has the steer actuator of these members con-

sisting of an electric motor (22) connected to said con-

trol members (17, G) through a control station (CS) for
the steering itself with the function of actuating and
controlling the steering.

7. Self-propelled sweeper with electrical steering,
according to the previous claim 6, characterized in that
it has said connection between the steer control members
(17, G) and said control station (CS) with a connection
with a double sensor (G) and double connection cables (37)
arranged on physically different paths, mechanically
shielded and protected from possible damage.

8. Self-propelled sweeper with electrical steering,
according to the previous claims 6 or 7, characterized in
that it has the steer control station (CS) consisting of
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two microprocessors of which only one is for actuation
(MM) and only one is for checking and monitoring (SM) the
command and its effect, with at least one feedback sensor
(ST) on said motor or on the steer rotation shaft (39), to
realize open loop control.

9. Self-propelled sweeper with electrical steering,
according to the previous claim 8, characterized in that
it has the steering control station (CS) connected with
two connection lines (43, 44), actuated one by said actua-
tion microprocessor (MM)‘ and the other by the checking and
monitoring microprocessbr (SM), to the safety switches
(IS) foreseen in the traction control circuit, to act upon
the braking members (41) of these traction motors and to
ensure correct emergency brakihg in blocking, error or
emergency actions of the steering control circuit.

10. Self-propelled sweeper with electwrical‘ steering,
according to one of the previous claims from 6 to 9, char-
acterized in that it has said traction motors of the elec-
trical type (12), each equipped with a rotation sensor '
(40) and an electromagnetic: braking sensor (41).

11. Self-propelled sweeper with electrical steering,
according to one of the previous claims from 6 to 10,
characterized in that it has said steer actuation motor
(22) consisting of an ac motor controlled in frequency and
current by said actuation microprocessor (MM).

12. Self-propelled sweeper with electrical steering,
according to the previous claim 10, characterized in that
it has said electrical traction motors (12) of the type in
three-phase alternating current controlled in frequency
and current by the individual electronic control stations
(CMS, CMD) for each motor.
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13. Self-propelled sweeper with electrical steering,
according to the previous claim 12, characterized in that
it has said electronic control stations for each traction
motor each consisting of two microprocessors of which only
one is for actuation (MM) and only one is for checking and
monitoring (SM) the command and its effect, With at least
one feedback sensor (40) on said traction motor, to real-
ize open loop control.

14. Self-propelled sweeper with electrical steering,

according to the previous claim 11, characterized in that

it has a stepper motor with a permanent magnet (N-S) on
the rotor and a double pair (Al-AC with B1-BC; AC-A2 with

BC-B2) of stator windings physically staggered by a righﬁ
angle to constitute the genei'ator (G) of control signals

for said steer control members; each pair of stator wind-
ings being connected to one of salid double connection

“cables (37) with the steer control station (CS).

15. Electrical steering unit for self-propelled vehi-
cles (1) comprising: members ' (24, 25, 28) for steering the
vehicle, a driving position (16) :e:quipped with steer con-
trol members (17), actuation and control devices of the
steering members, characterized in that it has the steer
actuator of these members consisting of an electric motor
(22) connected to said control members (1'7., G) through a
control station (CS) for the steering itself with the
function of actuating and controlling the steering.

16. Electrical steering unit, éccording to the previ-
ous claim 15, characterized in that it has said connection
(37) between the steer control members (G) and said con-
trol station (CS) with connection with a double sensor (G)
and double connection cables arranged on physically dif-
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ferent paths, mechanically shielded and protected from
possible damage.

17. Electrical steering unit, according to one of the
previous claims 15 or 16, characterized in that it has the
steer control station (CS) consisting of two microproces-
sors of which only one is for actuation (MM) and only one
is for checking and monitoring (SM) the command and its
effect, with at least one feedback sensor (ST) on said mo-
tor (22) or on the steer rotation shaft (39), to realize

‘open loop control.

18. Electrical steering unit, according to the previ-

ous claim 17, characterized in that it has the steering

control station connected with two connection lines (43, .

44), actuated one by said actuation microprocessor (MM)

and the other by the checking and monitoring micropro-
cessbr (SM), to the safety switches foreseen 1in the trac-
tion control circuit, to act upon the braking members (41)
of these traction motors and to: ensure correct emergency

1 braking in blocking, error or emergency actions of the

steering control circuit.

19. Electrical steering unit, according to one of the
previous? claims from 15 to 18, characterized in that it
has said traction motors of the electrical type (12), each
equipped with a rotation sensor (40) and an electromag-
netic braking sensor. :

20. Electrical steering unit, according to one of the
previous claims from 15 to 19, characterized in that 1t
has said steer actuation motor (22) consisting of an ac
motor controlled in frequency and current by said actua-
tion microprocessor.
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21. Electrical steering unit, according to the previ-
ous claim 20, characterized in that it has a stepper motor
with a permanent magnet (N-S8) on the rotor and a double
pair of stator windings (Al-AC with B1-BC; AC-A2 with BC-
B2) physically staggered by a right angle to constitute
the generator (G) of control signals for said steer con-
trol members (17, G); each pair of stator windings being
connected to one of said double connection cables (37)
with the steer control station (CS).
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