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(57)  Rescue vehicle (1) comprising a chassis (2)
movable on ground, and a ladder assembly (6) config-
ured to extend or retract with respect to the chassis (2),
the rescue vehicle (1) comprising a winch device (9) con-

IMPROVED RESCUE VEHICLE PROVIDED WITH A LADDER ASSEMBLY

figured to control the extraction or retraction of the ladder
assembly (6), wherein the winch device (9) is carried in
a movable way with respect to the chassis (2).
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This Patent Application claims priority from Ital-
ian Patent Application No. 102021000023573 filed on
September 13, 2021.

TECHNICAL FIELD

[0002] The presentinvention concerns a rescue vehi-
cle, in particular a rescue vehicle comprising a ladder
assembly.

[0003] The present invention finds its preferred, al-
though not exclusive, application in a rescue vehicle such
as a firefighting vehicle. Reference will be made to this
application by way of example below.

BACKGROUND OF THE INVENTION

[0004] Rescue vehicles such as firefighting vehicles
are equipped with a telescopic ladder assembly config-
ured to extend to allow reaching high and/or distant plac-
es in order to ensure rescue and/or firefighting opera-
tions.

[0005] In particular, such telescopic ladder is carried
by vehicle frame and actuated via a winch device con-
figured toretract or feed a cable that allows the extension
or retraction of the ladder. For instance, an example of
such telescopic ladder is disclosed in EP EP2182164 A1.
[0006] Such winch device is usually place in the rear
portion of the rescue vehicle in order to provide sufficient
stability to the vehicle when the ladder is extended since
the winch device is particularly heavy.

[0007] However, even if such position of the winch de-
vice is optimal during a rescue operation, i.e. when the
vehicle is standstill or moving at a very low velocity, the
same position is not functional when the vehicle is mov-
ing.

[0008] Indeed, the load of the winch acts on the rear
axle that is overcharged during motion of the vehicle due
to its acceleration.

[0009] Furthermore, such heavyload actingontherear
axle decreases the steering performances of the vehicle,
thereby limiting the permissible speed or increasing the
possibility of incidents.

[0010] Therefore, the need is felt to improve the sta-
bility of the rescue vehicles both during ladder movement
and in vehicle travelling.

[0011] An aim of the present invention is to satisfy the
above mentioned needs in a cost effective and optimized
way.

SUMMARY OF THE INVENTION

[0012] The aforementioned aimis reached by arescue
vehicle and a related control method as claimed in the
appended set of claims.
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BRIEF DESCRIPTION OF DRAWINGS

[0013] Forabetter understanding of the presentinven-
tion, a preferred embodiment is described in the follow-
ing, by way of a non-limiting example, with reference to
the attached drawings wherein:

e Figure 1 is a schematic lateral view of a rescue ve-
hicle according to the invention in a first operative
condition;

* Figure 2 is a schematic lateral view of a rescue ve-
hicle according to the invention in an intermediate
operative condition; and

e Figure 3 is a schematic lateral view of a rescue ve-
hicle according to the invention in a second operative
condition.

DETAILED DESCRIPTION OF THE INVENTION

[0014] In the accompanying figures reference 1 dis-
closes a rescue vehicle 1, in particular a firefighting ve-
hicle, comprising a chassis 2 movable on ground via roll-
ingmeans 3. In particular, the vehicle 1 comprises wheels
carried by at least a front axle 3a and at least a rear axle
3b with respect to a longitudinal axis A of the vehicle 1.
[0015] In detail, chassis 2 defines a vehicle’s body 4
and a cab 5. The vehicle 1 furthermore comprises a lad-
der assembly 6 carried by vehicle’s body 4 and preferably
extending over cab 5.

[0016] As per se known, the ladder assembly 6 by ve-
hicle’s body 4 and comprises a plurality of ladder seg-
ments 7.

[0017] In particular, the ladder segments 7 are placed
one within/adjacent the other in order to define a first
operative configuration, retracted with respect to the
chassis 2, wherein the ladder assembly 6 has a minimum
length and a second operative configuration, extracted
with respect to the chassis 2, wherein the ladder assem-
bly has a maximum length and the ladder segments 7
are arranged one consecutive with respect to the other
according to the ladder assembly direction.

[0018] In detail, the ladder segments 7 are operated
via at least an actuator cable 8 that is extracted or re-
tracted via a winch device 9 around a plurality of pulleys,
as per se known.

[0019] In greater detail, the ladder assembly 6 and the
winch device 9 are both carried by a ladder base 11 that
is fixedly carried by vehicle’s body 4.

[0020] Preferably, the ladder base 11 and/or ladder as-
sembly 6 is carried in a turntable manner with respect to
vehicle’s body 4.

[0021] According to the invention, the winch device 9
in a movable way with respect to vehicle’s body 4. In
particular, the winch device 9 is carried in a movable way
with respect to ladder base 11.

[0022] More preferably, the winch device 9 is movable
in a linear manner with respect to the longitudinal axis A
of the vehicle. In this case, the winch device 9 can be
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supported on guide means 10 that can be realized on
the ladder base 11 (as shown) or on vehicle’s body 4.
[0023] The winch device 9 is preferably moved via ac-
tuator means (not shown), such as electro-hydraulic or
electromechanical means in order to move along its path.
[0024] In particular, the winch device 9 can be moved
alongits path between a first operational position wherein
it is placed in a rear position with respect to the vehicle
rear axle 3b and a second operational position wherein
it is placed between the front and rear axles 3a, 3b.
[0025] Moreover, the winch device 9 is controlled, dur-
ing its movement, to rotate about its rotation axis to com-
pensate the length of the cable that control the ladder
assembly 6 in order to avoid an extraction of its segments
7.

[0026] Furthermore, the vehicle 1 may comprise lock-
ing means (not shown) configured to selectively lock the
winch device along its path in one between the first and
second aforementioned operational positions orin an in-
termediate position thereof.

[0027] In particular, the vehicle 1 comprises an elec-
tronic control unit, not shown, such as the ECU of the
vehicle and configured to control the actuator means to
move winch device 9 on the base of the operating status
of the vehicle 1.

[0028] In particular, the electronic control unit detects
the following two conditions via related sensor means;

e The retracted or extracted status of the ladder as-
sembly; and
¢ The speed of the vehicle.

[0029] If the electronic control unit detects that the lad-
der is at least partially extracted and/or the vehicle is
moving above a preset threshold, then the movement of
the winch device 9 is inhibited.

[0030] Ifthe electronic control unit detects that the lad-
der is retracted and the vehicle is moving below a preset
threshold, then the movement of the winch device 9 is
allowed and controlled consequently.

[0031] The electronic control unit elaborates data re-
trieved by the sensor means and control according to the
above logic the movement of the winch device 9 from
first to second position or an intermediate position there
between.

[0032] The firstand second limit positions may be var-
ied, within the physical limits provided by guide means
10, by user input to the electronic control unit according
to the vehicle and ladder equipment.

[0033] The control of the winch device position may be
executed automatically by the electronic control unit or
by input of the user of the vehicle via input means such
as a button, an icon or a display, both placed in the cab
ofthe vehicle on or aseparated device, such as aportable
device by the driver.

[0034] The operation of the above described vehicle
according to the invention is the following.

[0035] During a rescue operation, wherein the ladder
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is extracted, at least partially, the winch device 9 move-
ment is inhibited in the first operational position and the
weight of the weight of the winch device 9 increases the
stability of the vehicle.

[0036] During a travelling, when the vehicle is moving
at high speed, the winch device 9 movement is inhibited
in the second operational position and the weight of the
weight of the winch device 9 increases the stability of the
vehicle.

[0037] During standstill/low speed of the vehicle and
when the ladder is retracted, the winch device 9 move-
ment is enabled and the winch device can be displaced
between the first and second operational positions or in
any position there between.

[0038] The presentinvention furtherrelates to a control
method for increasing the stability of a rescue vehicle as
described above and comprising the following phases:

i) Detecting vehicle speed and operational status of
the ladder assembly;

ii) If the vehicle speed is below a preset threshold
value and the ladder is retracted, than enable the
control of winch device position;

iii) If the vehicle speed is above a preset threshold
value and/or the ladder is at least partially extracted,
than inhibit the control of the winch device position.

[0039] Inparticular, the control of winch device position
comprises the step of controlling actuator means for dis-
placing the winch device between the first and second
operational positions.

[0040] The aforementioned step further comprise, in
parallel, a rotation of the winch device to regulate the
cable length in order to avoid an extraction of ladder seg-
ments.

[0041] The control method can further comprise the
step of locking the position of winch device with respect
to the vehicle’s body when its position has been control-
led.

[0042] In view of the foregoing, the advantages of a
rescue vehicle and related method according to the in-
vention are apparent.

[0043] Thanks to the movable winch device, it is pos-
sible to obtain a very stable operative condition during
the extraction of the ladder, i.e. during rescue operation
and, on different operative condition, to reduce the neg-
ative effects on rear axle load and maneuverability of the
vehicle.

[0044] Accordingly, itis possible to have less strict de-
sign requirements about rear axle loads of the vehicle or
about maneuverability of the latter. Indeed, the change
of position of the winch device reduces loads on the rear
axle thereby improving the maneuverability of the vehi-
cle.

[0045] Furthermore, the proposed solution can be to-
tally automatized, thereby allowing the user to quick and
easily control the winch device position management.
[0046] Itis clear that modifications can be made to the
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described rescue vehicle and related method which do
not extend beyond the scope of protection defined by the
claims.

[0047] As defined above, the movement of the winch
device may follow any path according to the specific po-
sition of the ladder assembly and typology of rescue ve-
hicle.

[0048] The typology of ladder assembly and its cou-
pling to the work vehicle may be any according to the
necessity of the rescue vehicle.

Claims

1. Rescue vehicle (1) comprising a chassis (2) movable
on ground, said rescue vehicle (1) comprising a lad-
der assembly (6) configured to extend or retract with
respect to said chassis (2), said rescue vehicle (1)
comprising a winch device (9) configured to control
the extraction or retraction of said ladder assembly
(6), wherein said ladder assembly (6) defines a lad-
der base (11), said winch device (9) being carried in
a movable way by said ladder base (11), character-
ized in that said winch device (9) is carried in a mov-
able way with respect to said ladder base (11).

2. Rescue vehicle according to claim 1, wherein said
winch device (9) is movable along a longitudinal axis
(A\) of said rescue vehicle (1).

3. Rescue vehicle according to claim 1 or 2, wherein
said winch device (9) is movable between a first op-
erational position when said ladder assembly (6) is
at least partially extracted to a second operational
position when said ladder assembly (6) is retracted,
said first operational position being placed in a rear
positon with respect to a longitudinal axis (A) of said
rescue vehicle (1).

4. Rescue vehicle according to claim 3, wherein said
rescue vehicle (1) comprises at least a front axle (3a)
and at least a rear axle (3b) both carrying rolling
means (3), said winch device (9) being placed, in its
second operational position, between said front and
rear axles (3a, 3b) and, inits firstoperational position,
coincident or rear to said rear axle (3b).

5. Rescue vehicle according to any of the preceding
claims, wherein said chassis (2) defines a vehicle’s
body (4), said winch device (9) being carried in a
movable way by said vehicle’s body (4).

6. Rescue vehicle according to claim 5, wherein said
ladder base (11) being turntable with respect to said
chassis (2).

7. Rescue vehicle according to any of the preceding
claims, further comprising actuator means config-
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10.

1.

12.

13.

14.

ured to move said winch device (9) with respect to
said chassis (2) .

Rescue vehicle according to claim 3 in combination
with any of claims 4 to 7, comprising locking means
configured to selectively lock said winch device (9)
in one between said first and second operational po-
sitions.

Rescue vehicle according to any of the preceding
claims, further comprising an electronic control unit
configured to automatically control the movement of
said winch device (9).

Rescue vehicle according to claim 9, further com-
prising sensor means to detect vehicle speed and
retracted or extracted status of said ladder assembly
(6), said electronic control unit comprising elabora-
tion means configured to elaborate the data retrieved
by said sensor means to control consequently said
winch device (9).

Control method forincreasing the stability ofa rescue
vehicle (1) according to claim 10, said control method
comprising the following phases:

i) Detecting vehicle speed and operational sta-
tus of said ladder assembly (6);

ii) If the vehicle speed is below a preset threshold
value and said ladder assembly (6) is retracted,
than enable the control of winch device position;
iii) If the vehicle speed is above a preset thresh-
old value and/or said ladder assembly (6) is at
least partially extracted, than inhibit the control
of the winch device position.

Control method according to claim 11, wherein the
control of winch device position comprises the step
of controlling actuator means for displacing said
winch device (9) between first and second opera-
tional positions.

Control method according to claim 12, wherein , in
parallel to the control of actuator means, it is control-
led a rotation of said winch device (9) about its rota-
tion axis to avoid an extraction of said ladder assem-
bly (6).

Control method according to any of claims 11 to 13,
further comprising the step of locking the position of
said winch device (9) with respect to said chassis (2)
after said position has been controlled.
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