EP 3 587 727 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 587 727 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
01.01.2020 Bulletin 2020/01

(21) Application number: 19182723.7

(22) Date of filing: 26.06.2019

(51) IntClL:
E06C 5/04 (2006.01)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 26.06.2018 1T 201800006663

(71) Applicant: IVECO MAGIRUS AG
89079 UIm (DE)

(72) Inventors:
¢ BAUMANN, Andreas
89264 WEIRENHORN (DE)
o HUHN, Alexander
89075 ULM (DE)

(74) Representative: Faraldi, Marco et al
Studio Torta S.p.A.
Via Viotti, 9
10121 Torino (IT)

(54) LADDER SYSTEM FOR RESCUE VEHICLES

(67)  Theinvention refers to a ladder system for hoist-
ing rescue vehicles, comprising a plurality of ladder seg-
ments being telescopically extendable with regard to
each other. A bottom ladder set is mounted on top of a
base part of the vehicle and an top ladder set is supported
on top of the bottom ladder set, each of the bottom ladder
set and the top ladder set comprising a plurality of ladder
segments. The ladder system comprises two independ-

ent telescopic drives for driving the extension of the re-
spective ladder segments of the bottom ladder set and
thetop ladder set, wherein the telescopic drives comprise
a bottom drive for extending the bottom ladder segments
of the bottom ladder set and a top drive for extending the
top ladder segments of the top ladder set and being
mounted to the top ladder set.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application No. 102018000006663 filed on
26/06/2018.

TECHNICAL FIELD

[0002] The invention relates to a ladder system for
hoisting rescue vehicles, according to the preamble of
claim 1.

BACKGROUND OF THE INVENTION

[0003] Ladder systems of the above kind are used for
rescuing persons in emergency situations. An example
of such ladder systems is demonstrated in EP2182164
B1, demonstrating a ladder set to be mounted on top of
a rescue vehicle like a firefighting vehicle. As disclosed
in the state of the art, such ladders may be turntable
ladders mounted on a rotating frame and adjusted to oc-
cupy different inclinations. A ladder system comprises a
plurality of ladder segments which are telescopically ex-
tendable with regard to each other, so that they can be
shifted with respect to each other along their linear ex-
tension direction by at least one drive. The top ladder
segment may carry a rescue cage, for example.

[0004] For extending the ladder set, a telescopic drive
is provided. In many common ladder systems, a winch
as one example of a telescopic drive is mounted at a
base part of the vehicle to extract the ladder segments
via a pulling rope which is guided over guide rollers and
deflecting rollers through the ladder segments. The ar-
rangement of such a pulling rope (and a corresponding
additional pulling rope to carry out a retraction movement
of the ladder segments toward their original non-use po-
sition) can be selected according to the loads and the
forces necessary to carry out the extension/retraction
movement.

[0005] The provision of only one telescopicdrive poses
constructional problems related to the limited space with-
in the ladder system and the forces acting to the different
components. With increasing number of ladder seg-
ments, difficulties arise in arranging the desired number
of force transmission components and/or guiding com-
ponents (for example, guiding rollers or deflecting rollers)
within the ladder segments, which have to share their
arrangement space with other components needed in
the operation of the ladder system. With a large number
of ladder segments, large forces are necessary to carry
out the telescopic extension movement, increasing the
demands of strength and stability of all components of
the telescopic drive. Because of these forces and the
decreased size of components, increased wear of these
components becomes an additional problem.

[0006] Moreover, in some casesitis desired to choose
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the order of extraction of adjacent ladder segments ac-
cording to the load acting on the ladder system, for ex-
ample, according to the measured or estimated deflec-
tion to the top portion of the ladder set which is fully ex-
tracted. However, in the known ladder systems the ex-
traction order of the ladder segments is predetermined
according to the mechanical arrangement of the compo-
nents of the telescopic drive.

[0007] There is the additional problem that in conven-
tional extraction systems, the uppermost ladder segment
is always extracted at least partially in any extracted po-
sition of the ladder system. However, as this ladder seg-
ment carries the load at the ladder tip, it is prone to be
deformed by torsion forces with increasing extraction
length. Moreover, it must be ensured that the rungs of
different segments of the ladder set are aligned with a
permissible offset, to ensure continuity of passage of a
person along the ladder. This rung alignment restricts
the freedom to extract the ladder segments to full extend,
because a mutual position correction of the ladder seg-
ments may involve retraction movements. These correc-
tion movements may be small between adjacent ladder
segments but may sum up to a larger distance in total.
The overall extension length of the ladder system may
be seriously affected by this safety requirement.

[0008] Itis therefore an object of the present invention
to provide an improved ladder system of the above kind
with a telescopic drive for extending the ladder segments
which consumes less construction space in the ladder
system and allows different ways of carrying out the tel-
escopic extraction movement, in particular with regard
to the order of extraction of the different ladder segments.
Another objectis to increase the stability of the uppermost
ladder segment against torsion forces also in extracted
positions of the ladder system, and to fulfil the require-
ment of the rung alignment with less restrictions concern-
ing the full extension length of the ladder system.

SUMMARY OF THE INVENTION

[0009] This object is achieved by the provision of a
ladder system comprising the features of the appended
set of claims.

[0010] The ladder system according to the present in-
vention comprises a bottom ladder set and a top ladder
set mounted on top of the bottom ladder set. The bottom
ladder setis mounted ontop of the base part of the vehicle
and comprises its own telescopic drive, comprising a bot-
tom drive for extending the bottom ladder segments com-
prised within the bottom ladder set. An additional tele-
scopic drive is provided for driving the extension of the
ladder segments of the top ladder set. This additional
telescopic drive comprises a top drive which is mounted
to the top ladder set. Hence the ladder system according
to the presentinvention comprises at least two independ-
ent telescopic drives for driving the extension of the re-
spective ladder segments of the bottom ladder set and
the top ladder set supported thereon.
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[0011] As a result, the ladder segments of the bottom
ladder set and the top ladder set can be extended inde-
pendently by operating the respective telescopic drive,
i. e. the bottom drive or the top drive. A force transmission
means of the bottom drive, like an extraction rope of a
bottom winch, does not need to be guided through all
ladder segments comprised within the ladder system, but
only as far as to reach the top segment comprised within
the bottom ladder set or further to be fixed to the first
following segment belonging to the top ladder set, such
that the top ladder set as a whole can be extracted from
the bottom ladder set by means of the bottom drive. How-
ever, there is no need for an additional force transmission
means connecting the bottom drive with the top end seg-
ment of the top ladder set, because the extraction of the
ladder segments of the top ladder set is driven by the top
drive.

[0012] Consequently, the overall construction, in par-
ticular with regard to the guiding components and/or force
transmission components of the telescopic drive for ex-
tracting the bottom ladder set, can be lighter and with
less restrictions with respect to their strength and stabil-
ity. On the other hand, the telescopic drive components
for extracting the top ladder set can be relatively light and
simple. Just as one example, a top winch may have a
lighter weight than a bottom winch, because of the de-
creased pulling force requirements for extracting the lim-
ited number of ladder segments of the top ladder set.
[0013] According to a preferred embodiment of the
presentinvention, the ladder system comprises a control
device to operate both telescopic drives independent of
each other and configured to start the operation of the
bottom drive and the top drive in a predetermined order
depending on one of the plurality of operation modes of
the control device. Accordingly, the order of extracting
the top ladder set and the bottom ladder set is different
according to the operation mode to which the control de-
vice is set.

[0014] The option of extending the bottom ladder set
first, while keeping the top ladder set in a compact re-
tracted position, offers the advantage to keep the upper
ladder segments, which are prone to the highest torsion
forces, inaretracted (oratleastpartially retracted) mutual
position as far as possible, being fully extended only in
the full extension position of the ladder system as a
whole. Additional guiding means to guide the uppermost
ladder segment on the underlying ladder segment in an
at least partially retracted mutual position may be provid-
ed, to improve the stability of the ladder system in its end
segments. A guidance between the uppermost ladder
segment on the underlying ladder segment is released
only when these two ladder segments are further extend-
ed, which may be the case only when all other ladder
segments have been extracted.

[0015] Another advantage lies in the fact that a rung
alignment, as described above, can be carried out by
position correction movements of the ladder segments
independently in the bottom ladder set and in the top
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ladder set. Namely, such correction movements may in-
volve retraction movements in the bottom ladder set and
extension movements in the top ladder set, and vice ver-
sa. In total, the rung alignment can be carried out with
less restrictions concerning the full extension length of
the ladder system.

[0016] Preferably the operation modes correspond to
different loads acting on the ladder system in an at least
partially extended state.

[0017] More preferably, these loads are derived from
load data measured during the operation of the ladder
system. These load data may represent, for example, a
load acting of a rescue cage mounted to the top end
ladder segment comprised within the top ladder set,
and/or to a deflection of one or a plurality of ladder seg-
ments measured during operation. Suitable sensor de-
vices may be provided within the ladder system to meas-
ure such load data.

[0018] More preferably, the loads are derived fromload
data acquired by estimation or calculation and/or being
stored in a memory. Pre-stored load data or estimated
load data can be used in combination with measured
mode data, as described above.

[0019] More preferably, the control device comprises
decision means configured to select the operation mode
automatically based on load data. Such decision means
may comprise a central processing unit (CPU) for
processing the load data and, if necessary, additional
data to take a decision on which operation mode is to be
selected according to the present load situation.

[0020] According to another preferred embodiment of
the present invention, the control device comprises se-
lection means configured to select the operation mode
by a human operator.

[0021] According to a preferred embodiment of the
present invention, the plurality of operation mode com-
prises at least a first operation mode and a second op-
eration mode, wherein in each of these two operation
modes, one of the bottom drive and the top drive is op-
erated first to extend the respective bottom ladder seg-
ments or top ladder segments completely, before the re-
spective other of the bottom drive and the top drive starts
operating. Thatis, in afirst of these two operation modes,
the bottom drive may be operated first to extend the bot-
tom ladder segments, and if this extension operation is
finished, the top drive is operated to extend the top ladder
segments. In the respective second operation mode, the
order of operating the top drive and the bottom drive is
interchanged, i. e. the top drive is operated first, followed
by the bottom drive.

[0022] Preferably, the top ladder set comprises at least
a lower ladder segment and an upper ladder segment
supported on the lower ladder segment, and the top drive
is mounted at a front end of the bottom ladder segment
for shifting the upper ladder segment with respect to the
lower ladder segment.

[0023] More preferably, atleast one of the bottom drive
and the top drive is a winch.
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BRIEF DESCRIPTION OF DRAWINGS

[0024] A preferred embodiment of the present inven-
tion will be described in more detail below with reference
to the following drawings:

* Figure 1is a schematic side view of a ladder system
according to an embodiment of the presentinvention
in a first operative condition; and

e Figure 2 is a schematic side view of the ladder of
figure 1 in a second operative condition.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Theladdersystem 10showninFig.1 comprises
a plurality of ladder segments being telescopically ex-
tendable with regard to each other. These ladder seg-
ments are distributed into two different ladder sets, name-
ly a bottom ladder set 12 which is mounted on top of a
base part (not shown) of a vehicle and a top ladder set
14 which is supported on top of the bottom ladder set 12.
[0026] The bottom ladder set 12 comprises three lad-
der segments in total, which shall be designated as bot-
tom ladder segments 16 in general. Correspondingly, the
ladder segments disclosed within the top ladder set 14
shall be designated as top ladder segments 18. In the
present embodiment, three bottom ladder segments 16
are provided to be telescopically extendable with regard
to each other, while two top ladder segments 18 are pro-
vided.

[0027] The ladder set 10 comprises two telescopic
drives for driving the extension of the respective ladder
segments of the bottom ladder set 12 and the top ladder
set 14, respectively. These two telescopic drives work
independently, such that the bottom ladder segments 14
can be driven for themselves, without driving the top lad-
der segments 18 at the same time, which can be driven
by their own telescopic drive, which will be further ex-
plained in the following. However, control means can be
provided for controlling the operation of these independ-
ent drives with regard to each other and to coordinate
the different extension movements of the bottom ladder
set 12 in the top ladder set 14.

[0028] The telescopic drive comprises, as one exam-
ple of a bottom drive, a bottom winch 20 for extending
the bottom ladder segments 16 of the bottom ladder set
12. In the present embodiment, the bottom winch 20 is
one example of a bottom drive and can be replaced by
any other kind of bottom drive. To this purpose, a bottom
extraction rope 22 is wound up on a reel of this bottom
winch 20 and guided via deflection rollers (generally des-
ignated by reference 24) through the bottom ladder seg-
ments 26 and being fixed to a lower ladder segment 26
of the top ladder set 14. The guiding path of the extraction
rope 22 can be chosen suitably, forexample, as disclosed
by EP 2 182 164 B1 in one of the embodiments shown
therein, such that a pulling force exerted on the extraction
rope 22 by rotation of the reel of the bottom winch 20 is
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converted into a sliding movement of the bottom seg-
ments 16 with regard to each other, as demonstrated in
Fig. 2. Since the upper end of the extraction rope 22 is
fixed to the lower ladder segment 26 of the top ladder set
14, the top ladder set 14 as a whole, with all its top ladder
segments 18 included, is shifted in a front end direction
(horizontal direction to the right in Fig. 1 and 2)i. e. away
from the bottom winch 20 so as to join the extension
movement of the bottom ladder set 12. It is noted that
this extension movement, caused by the operation of the
bottom winch 20, does not include any extension move-
ment of an upper ladder segment 28 of the top ladder
segments 18 with respect to a lower ladder segment 26,
on which it is supported.

[0029] The telescopic drives of the present ladder sys-
tem 10 further comprise a top winch 30 mounted on the
front end of the lower ladder segment 26 of the top ladder
segments 14. In the present embodiment, the top winch
30 is one example of a top drive and can be replaced by
any other kind of top drive. This top winch 30 is configured
to pull a top extraction rope 32 wound on a reel of the
top winch 30, with its end being fixed at a rear end of the
upper ladder segment 28. A pulling force is generated
by a rotation of a reel of the top winch 30 is transmitted
viathe top extraction rope 32 to the upperladder segment
28, such that the upper ladder segment 28 is shifted with
respect to the lower ladder segment 26, resulting in a
telescopic extension of the top ladder set 14, independ-
ent from any extension movement of the bottom ladder
set 12.

[0030] It is noted that the upper ladder segment 28
carries a rescue cage 34 atits free end. The upper ladder
segment 28 is divided into a front portion 36 and a rear
portion 38, wherein the front portion 36, carrying the res-
cue cage 34, can be articulated downward (as indicated
in Fig. 1) by means of an articulation drive 40. The fol-
lowing description shall refer to the case in which the
front portion 36 and the rear portion 38 are disposed in
a straight line, such that the upper ladder segment 28
can be shifted in top of the lower ladder segment 26.
[0031] Itis further noted that the bottom ladder set 12
and the top ladder set 14 each comprise a retraction rope
42, 44, respectively, which is also connected to the re-
spective winch, namely the bottom winch 20 or the top
winch 30, such as to reverse the extension movement
and toretract the respective ladder set 12 or 14 by turning
the reel of the respective winch 20 or 30 in the opposite
direction.

[0032] The ladder system 10 further comprises a con-
trol device (not shown in the figures) to operate both tel-
escopic drives independent of each other butin a prede-
termined order, depending on the selection of one of a
plurality of operation modes. This selection depends on
a load or different loads acting on the ladder system 10
in a state in which it is at least partially extended, or fully
extended. The loads are either estimated or calculated
from the present position of the ladder segments com-
prises within the ladder system 10. They can be stored



7 EP 3 587 727 A1 8

inamemory to be derived from it according to the position
of the ladder system 10.

[0033] These load data reflect a present load situation,
according to which the operation mode is selected. This
selection can be formed automatically by the control de-
vice. To this purpose, the control device may comprise
a decision means, like a central processing unit (CPU)
or the like, which is configured to select the operation
mode automatically based on the load data. It is also
possible that the control device comprises selection
means configured to select the operation mode by a hu-
man operator. Such selection means can be provided,
forexample, as a switch to choose between two operation
modes, or any other input means, according to the
present load situation which may be indicated by a dis-
play of the control device.

[0034] These operation modes correspond to different
orders of operating the bottom winch 20 and the top winch
30. In a first operation mode, which is demonstrated in
Fig. 1, the top winch 30 is operated first to extend the top
ladder segments 18 with respect to each other, while the
bottom winch 20 is not operated, with the result that the
bottom ladder set 12 keeps its retracted position during
the telescopic extraction of the top ladder set 14. After
the top ladder set 14 is extracted at least partially, the
operation of the bottom winch 20 may start to extract the
bottom ladder segments 16.

[0035] In a second operation mode, the order of oper-
ation of the bottom winch 20 and the top winch 30 is
reversed. This is demonstrated in Fig. 2. In this case the
bottom winch 20 is operated first, to extract the bottom
ladder segments 16, while the top ladder segments 18
are not extended with respect to each other. In a situation
in which the bottom ladder segments 18 have been ex-
tended at least partially or completely, the top ladder seg-
ments 18 may also start to extract with regard to each
other by operation of the top winch 30.

[0036] Since the upper ladder segment 28 carries the
rescue cage 34, it is prone to torsion forces. To keep the
stiffness and stability of the top ladder set 14, it is advan-
tageous to keep its top ladder segments 18 in their re-
tracted state as far as possible during extension of the
ladder system 10. This is possible by an operation in the
second operation mode. The stability of the upper ladder
segment 28 can be increased by mechanical guiding
means providing a sliding engagement of the upper lad-
der segment 28 with the lower ladder segment 26 in or
near the retracted position of the upper ladder segment
28 with respect to the lower ladder segment 26. In the
second operation mode, this engagement can be main-
tained as long as possible during the extension of the
bottom ladder set 12. One of these two operation modes
(including the first operation mode and the second oper-
ation mode, as described above) can be selected corre-
sponding to the different loads acting on the ladder sys-
tem, according to load data acquired as described above.
Differentloads may be caused, for example, by changing
the number of persons carried in the rescue cage 34, or
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by changing the articulation position of ladder system 10,
which is shown in a horizontal position in Fig. 1 and 2 but
can be lifted around a horizontal axis such thatthe rescue
cage 34 is elevated, and allladder segments are inclined.
Torsion acting on the ladder segments as well as heavy
asymmetrical loads may influence the load situation. For
standard loads and a maximum outreach of the top ladder
set 14, the top ladder segments 18 may be extended first,
while for heavy loads, only the bottom ladder set 12 may
be extended. In some embodiments, the top ladder seg-
ments 18 may have a lighter weight than the bottom lad-
der segments 16, such that an extension of the top ladder
segments 18 by operating the top winch 30 may not
cause excessive load to the ladder system 10.

Claims

1. Ladder system (10) for hoisting rescue vehicles,
comprising a plurality of ladder segments being tel-
escopically extendable with regard to each other,
characterized by a bottom ladder set (12) mounted
on top of a base part of the vehicle and an top ladder
set (14) supported on top of the bottom ladder set
(12), each of the bottom ladder set (12) and the top
ladder set (14) comprising a plurality of ladder seg-
ments, wherein the ladder system comprises two in-
dependenttelescopic drives for driving the extension
of the respective ladder segments of the bottom lad-
der set (12) and the top ladder set (14), wherein the
telescopic drives comprise a bottom drive (20) for
extending the bottom ladder segments (16) of the
bottom ladder set (12) and a top drive (30) for ex-
tending the top ladder segments (18) of the top lad-
der set (14) and being mounted to the top ladder set
(14).

2. Ladder system according to claim 1, characterized
by a control device to operate both telescopic drives
independent of each other and configured to start
the operation of the bottom drive (20) and the top
drive (30) in a predetermined order depending on
one of a plurality of operation modes of the control
device.

3. Ladder system according to claim 2, characterized
in that the operation modes correspond to different
loads acting on the ladder system in an at least par-
tially extended state.

4. Ladder system according to claim 3, characterized
in that the loads are derived from load data meas-
ured during operation of the ladder system.

5. Ladder system according to claim 3 or 4, character-
ized in that the loads are derived from load data
acquired by estimation or calculation and/or being
stored in a memory.
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Ladder system according to one of claims 2 to 5,
characterized in that the control device comprises
decision means configured to select the operation
mode automatically based on load data.

Ladder system according to one of claims 2 to 6,
characterized in that the control device comprises
selection means configured to select the operation
mode by a human operator.

Ladder system according to one of claims 2 to 7,
characterized in that the plurality of operation
modes comprises at least a first operation mode and
a second operation mode, wherein in each of these
two operation modes, one of the bottom drive (20)
and the top drive (30) is operated first to extend the
respective bottom ladder segments (16) or top ladder
segments (18) completely, before the respective oth-
er of the bottom drive (20) and the top drive (30)
starts operating.

Ladder system according to one of the preceding
claims, characterized in that the top ladder set (18)
comprises a lower ladder segment (26) and an upper
ladder segment (28) supported on the lower ladder
segment (26), and the top drive (30) is mounted at
a front end of the bottom ladder segment (26) for
shifting the upper ladder segment (28) with respect
to the lower ladder segment (26).

Ladder system according to one of the preceding
claims, characterized in that at least one of the bot-
tom drive (20) and the top drive (30) is a winch.
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