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(54) LIFT TRUCK
(57)  Described is a lift truck (C) comprising a driver
protection (1) having a roof (2) comprising a supporting
frame (3) fixed or fixable to a load-bearing structure (1a)
of the driver protection (1).

The supporting frame (3) is equipped with at least
one opening (3a) defining a window.

The roof (2) also comprises a sheet of glass (4) po-
sitioned above the supporting frame (3) and at least one
damping element (5) interposed between the supporting
frame (3) and the load-bearing structure (1a). The at least
one damping element (5) is configured to dissipate en-
ergy deriving from an impact on the roof (2).
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Description

[0001] Thisinvention relatestoa lifttruck whichis wide-
ly used in the field of moving loads inside companies and
factories.

[0002] The prior artlift trucks are usually equipped with
forks slidable along suitable vertical guides for position-
ing or picking up loads located, for example, on shelving
present in the warehouses. These forks are moved be-
tween a lowered position, in which they are close to the
ground, and a raised position, in which they are raised
above the ground in such a way as to pick up/position
loads in the highest zones of the shelving.

[0003] Asis known, lift trucks also comprise a driver’s
cab from which an operator moves the lift truck and then
the forks.

[0004] In particular, lift trucks are known which are
equipped with a "panoramic" roof, that is to say, a roof
usually comprising a part made of glass or transparent
material, which allows the driver of the truck to also have
a view above his/her head in such a way as to allow the
driver to better control the picking up and positioning of
the loads, in particular in the situation when the forks are
in the most raised position.

[0005] In otherwords, in the position of maximum rais-
ing of the forks, the panoramic roof allows the driver to
control in a more convenient and efficient manner the
movement of the loads thanks to the high visibility pro-
vided by the roof.

[0006] Anexample of a lift truck equipped with a "pan-
oramic" roof is described and illustrated in patent docu-
ment JPH078106.

[0007] Itis also known that such panoramic roofs must
comply with specific safety regulations in such a way as
to guarantee the safety of the driver in the event of acci-
dental falling of a load above the driver’s cab, that is to
say, over the driver’s protection.

[0008] Infact, itis sometimes possible that loads slide
from the forks and fall on the driver's protection roof,
causing, in impact, a plastic deformation and/or a break-
ing of the roof.

[0009] Currently, the roofs of lift trucks must meet cer-
tain requirements, including, for example, the Dynamic
Test ISO 6055, Par. 3.4.2. According to the above-men-
tioned test, weights are dropped onto the driver’s protec-
tionroof and the plastic deformation of the roof measured.
If the plastic deformation is less than a predetermined
limit value the test is considered to be passed, that is to
say, the roof satisfies the Dynamic Test.

[0010] In order to keep the plastic deformation value
less than the limit value specified by the Test, the prior
arttrucks are reinforced and, if necessary, devices and/or
membranes are mounted on them which are able to at
least partly dissipate the energy deriving from an impact
due to a falling load.

[0011] Inthisregard, prior art trucks have some disad-
vantages in terms of weight of the roof structure, cost
and visibility permitted for the driver.
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[0012] Moreindetail, in orderto passthe Dynamic Test
and therefore withstand any impact of a falling load, the
structure of the roofis strengthened, for example by thick-
ening the glass and/or the frame of the roof, thus becom-
ing heavy and expensive, also limiting the presence of
any panoramic windows, to the detriment of the visibility
of the driver. Disadvantageously, moreover, in order to
guarantee the safety of the driver, the surface of the glass
part of the roof is considerably reduced so as to strength-
en its structure.

[0013] In this situation, the view available to the driver
is considerably reduced, making the operations for mov-
ing the forks and the loads awkward and difficult.
[0014] In addition, if a membrane is introduced to dis-
sipate the energy of a falling load, it obstructs the vision
of the driver from the driver’s protection, forcing the driver
to adopt non-ergonomic working positions.

[0015] The technical purpose of the invention is there-
fore to provide a lift truck which is able to overcome the
drawbacks of the prior art.

[0016] The aim of the invention is therefore to provide
a truck having a roof which is able to pass the Dynamic
Test, in such a way as to make the entire lift truck safe,
and which is able at the same time guarantee a high level
of visibility during use and reduced production costs.
[0017] A further aim of the invention is to provide a lift
truck whose roof has a lightweight structure but resistant
to impacts and safe for the driver.

[0018] The technical purpose indicated and the aims
specified are substantially achieved by a lift truck com-
prising the technical features described in one or more
of the appended claims.

[0019] The dependent claims correspond to possible
embodiments of the invention.

[0020] In particular, the aims specified are achieved
by a lift truck comprising a driver protection having a roof
comprising a supporting frame fixed or fixable to a load-
bearing structure of the driver protection and provided
with at least one opening. The roof also comprises a
sheet of glass positioned above the supporting frame and
at least one damping element interposed between the
supporting frame and the load-bearing structure and con-
figured to dissipate energy deriving from an impact strik-
ing on the roof.

[0021] Advantageously, the interposing of the at least
one damping element between the load-bearing struc-
ture of the cab and the supporting frame is such that the
roof is dampened and therefore undergoes, following im-
pact, a plastic deformation much less than a limit plastic
deformation value. Advantageously, since the plastic de-
formation is much smaller than the limit, the roof may be
made using a supporting frame with larger openings to
allow a greater and better visibility for the driver.

[0022] Advantageously, the sheet of glass may be thin-
ner than those commonly used since it must withstand a
plastic deformation which is less than a plastic deforma-
tion which normally occurs on the roofs of known type.
Further features and advantages of the invention are
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more apparent in the non-limiting description which fol-
lows of a non-exclusive embodiment of a lift truck.
[0023] The description is set out below with reference
to the accompanying drawings which are provided solely
for purposes of illustration without restricting the scope
of the invention and in which:

- Figure 1 shows a perspective view of a lift truck ac-
cording to the invention;

- Figure 2 shows a front view of a detail of the lift truck
of Figure 1.

[0024] With reference to the accompanying drawings,
the label "C" denotes a lift truck comprising a pair of forks
1b designed to lift loads and a driver protection 1 having
aroof 2.

[0025] As shown in Figure 1, the roof 2 is mounted in
an upper portion of the driver protection 1 in such a way
as to provide a cover for the driver protection 1.

[0026] In more detail, the roof 2 is mounted on a load-
bearing structure 1a of the driver protection 1.

[0027] According to the preferred embodiment, the
load-bearing structure 1a is defined by four longitudinal
members of which a first pair of longitudinal members
1a’ extends vertically from a rear portion of the lift truck
"C" whilst a second pair of longitudinal members 1a ex-
tends from a front portion of the lift truck "C".

[0028] As shown in detail in Figure 1, the second pair
of longitudinal members 1a" is curved towards the first
pair 1a’ in such a way as to delimit the driver protection
1 at the top. In this situation, the roof 2 is mounted on the
second pair of longitudinal members 1a" in such a way
as to form a cover for the driver protection 1.

[0029] With reference to the roof 2, it comprises a sup-
porting frame 3 fixed or fixable to the load-bearing struc-
ture 1a of the driver protection 1. Preferably, the support-
ing frame 3a is made of metal and even more preferably
the supporting frame 3 is made of steel.

[0030] Advantageously, the steel makes the support-
ing frame 3 resistant but at the same time light.

[0031] The supporting frame 3 is also equipped with
at least one opening 3a defining a window.

[0032] According to the embodiment illustrated in the
accompanying drawings, the supporting frame 3 has a
plurality of openings 3a, in particular three openings 3a,
having in plan view a substantially rectangular cross-sec-
tion. According to other possible embodiments, not illus-
trated, the supporting frame 3 may have a variable
number of openings 3a with a plan cross section of any
shape, for example square or circular.

[0033] According to a preferred embodiment, the
openings 3a are placed side by side along a direction of
extension of the supporting frame 3a and are uniformly
distributed on the supporting frame 3 in such a way as
to form a "grill".

[0034] Preferably, the openings 3a each have a first
dimension of between 500 mm and 4000 mm and a sec-
ond dimension of between 100 mm and 1000 mm.
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[0035] Even more preferably, the first dimension is ap-
proximately equal to 1000 mm whilst the second dimen-
sion is approximately equal to 850 mm.

[0036] Theterms "firstdimension" and "second dimen-
sion" means the dimension of the sides of the opening
3a considering a rectangular or quadrangular shape.
[0037] Advantageously, the presence of a plurality of
openings 3a allows the driver to make use of awide visual
view in such a way that the movement of the load on the
raised forks 1b can be easily and clearly controlled. In a
parallel fashion, the arrangement and size of the open-
ings 3a allow the roof 2 to withstand in an optimum fashion
in the event of impact with a falling load.

[0038] As shown in detail in Figure 2, the roof 2 also
comprises a sheet of glass 4 positioned above the sup-
porting frame 3.

[0039] Since the sheet of glass 4 is transparent, this
allows the driver to have a view outside the cab 1 through
the openings 3a but at the same time prevents external
objects from entering the driver protection 1 through the
openings 3a themselves.

[0040] Preferably, the sheet of glass 4 comprises a
glass of layered type. Even more preferably, the sheet
of glass 4 has a thickness greater than or equal to 10
mm, preferably between 10 and 25 mm.

[0041] As shown in the accompanying drawings, the
roof 2 also comprises at least one damping element 5
interposed between the supporting frame 3 and the load-
bearing structure 1a.

[0042] The damping element 5 is configured for dissi-
pating an energy deriving from an impact on the damp-
ened roof 2.

[0043] During use of the lift truck "C", loads located on
the raised forks 1b may fall on the lift truck "C" itself and
in particular on the roof 2. In this situation it is important
thatthe roof 2 is able to withstand this impact, preserving
the safety of the driver.

[0044] The damping element 5 is configured to dissi-
pate the energy linked to the impact in such a way that
the driver protection 1, during impact, is plastically de-
formed by a deformation value less than a limit deforma-
tion value so as to maintain the safety of the driver.
[0045] In other words, at the moment of impact of the
load on the roof 2, the damping element 5 absorbs part
of the kinetic energy of the load falling, dissipating it and
therefore preventing the entire driver protection 1 from
being perforated and/or crumpled, squashing the driver
inside it. Advantageously, the damping element 5 makes
the roof 2 a dampened roof, that is to say, a roof 2 which
is able to absorb the energy deriving from an impact with
a load falling in such a way as to limit the plastic defor-
mation imparted to the driver protection 1 by the load,
thereby avoiding risks for the health of the driver.
[0046] As shown in the accompanying drawings, the
damping element 5 is a separate element which is inter-
posed between the load-bearing structure 1a and the roof
2 (in particular, the supporting frame 3) in such a way as
to keep, following an impact with a falling load, a value
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of plastic deformation of the driver protection 1 below a
limit value.

[0047] Advantageously, this arrangement allows the
lift truck "C" according to the invention to pass the above-
mentioned Dynamic Test, having plastic deformation val-
ues well below the limit values.

[0048] Advantageously, this arrangement makes it
possible to obtain a roof 2 which is resistant and at the
same time sufficiently "panoramic" so that the driver can
easily and ergonomically see through the roof 2 to the
outside the driver protection 1.

[0049] According to a preferred embodiment, the roof
2 comprises a plurality of damping elements 5 positioned
at respective vertices of the supporting frame 3.

[0050] Preferably, the plurality of damping elements 5
comprises a damping element 5 for each vertex of the
supporting frame 3.

[0051] Inthe case of the embodiment illustrated, since
the supporting frame 3 is substantially rectangular in
shape, the roof 2 comprises four damping elements 5,
each of which is located at a respective vertex of the
supporting frame 3.

[0052] According to another aspect of this invention,
the roof 2 comprises a damping element 5 positioned in
a central zone of the supporting frame 3. According to a
further variant, the roof 2 comprises a damping element
5 positioned in a central zone of the supporting frame 3
in addition to the damping elements 5 positioned at a
respective vertex of the supporting frame 3.

[0053] These embodiments are preferable when the
pairs of the longitudinal members 1a’, 1a" of the lift
truck "C" cross each other close to the roof 2 to form an
X-shaped load-bearing structure 1a.

[0054] In this situation, a damping element 5 is posi-
tioned at the centre of the X-shaped structure.

[0055] Advantageously, the possibility of positioning
the damping elements 5 at different points of the sup-
porting frame 3 allows the latter to be adapted to any type
of load-bearing structure 1a.

[0056] Preferably, the damping elements 5 are made
of a material comprising vulcanised rubber.

[0057] Even more preferably, each damping element
5 comprises at least one hydraulic piston preferably
preloaded with air.

[0058] In other words, the roof 2 is applied to the load-
bearing structure 1a of the driver protection 1 by inter-
posing damping elements 5 which are able to "dampen"
the roof 2 so that it can be sufficiently strong and safe if
a load falls and, at the same time, can allow a wide field
of vision for the driver. Advantageously, the interposing
of the damping elements 5 between the load-bearing
structure 1a of the driver protection 1 and the supporting
frame 3 allows openings 3a to be made which are larger
than those of the openings made on prior art roofs, thus
facilitating the vision of the driver. Advantageously, this
interposing also makes it possible to dissipate in a more
efficient manner the energy deriving from an impact with
aload in such away that it can apply above the supporting
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frame 3 a sheet of glass 4 with a thickness greater than
or equal to 10 mm, preferably between 10 and 25 mm.
[0059] In other words, thanks to the interposing of the
damping elements 5 between the structure 1a of the driv-
er protection 1 and the supporting frame 3, the lift truck
"C" is capable of optimally supporting the impacts (and
hence of having plastic deformation values less than a
limit value). This results in a lightening of the roof 2 since
the sheet of glass 4 has less thicknesses than those
known in the prior art. This also results in an extension
of the field of vision of the driver since the openings 3a
may be larger than those made on prior art roofs, allowing
agreaterfield of vision. The invention achieves the preset
aims, overcoming the drawbacks of the prior art.

[0060] In particular, the presence and the positioning
of the damping elements 5 allows lift trucks "C" to be
obtained which are reliable in terms of safety because,
during the Dynamic Test, they have optimised plastic de-
formation values, thatis to say, well below the acceptable
limit values. The optimisation also makes it possible to
widen the field of vision of the driver by introducing a
supporting frame 3 with large openings 3a making the lift
truck "C" safe in terms of resistance and at the same time
comfortable and ergonomic for use by the driver to mon-
itorthe movement of the loads above the driver protection
1.

Claims

1. Alifttruck (C) comprising a driver protection (1) hav-
ing a roof (2) comprising:

- asupporting frame (3) fixed or fixable to a load-
bearing structure (1a) of said driver protection
(1), said supporting frame (3) being equipped
with atleastone opening (3a) defining a window;
- a sheet of glass (4) positioned above said sup-
porting frame (3);

- at least one damping element (5) interposed
between said supporting frame (3) and said
load-bearing structure (1a), configured for dis-
sipating energy deriving from an impact striking
the roof (2);

characterized in that
the damping element (5) comprises at least one hy-
draulic piston preferably preloaded with air.

2. The lift truck (C) according to claim 1, comprising a
plurality of damping elements (5) positioned at re-
spective corners of said supporting frame (3), pref-
erably said plurality of damping elements (5) com-
prising a damping element (5) for each corner of said
supporting frame (3).

3. Thelifttruck (C)according to claim 1 or 2, comprising
at least one damping element (5) positioned close
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to a central zone of said supporting frame (3).

The lift truck (C) according to any one of the preced-

ing claims, wherein said at least one damping ele-
ment (5) is made of a material comprising vulcanised 5
rubber.

The lift truck (C) according to any one of the preced-
ing claims, comprising a plurality of openings (3a)
each of said openings (3a) having a rectangular or 70
quadrangular plan cross-section, preferably said
plurality of openings (3a) being positioned alongside
each other along a direction of extension of said sup-
porting frame (3) and being uniformly distributed on
said supporting frame (3). 15

The lift truck (C) according to claim 5, wherein each
opening (3a) of said plurality of openings has a first
dimension of between 500 and 4000 mm and a sec-

ond dimension of between 100 and 1000 mm; pref- 20
erably, the first dimension is equal to 1000 mm and

the second dimension is equal to 850 mm.

The lift truck (C) according to any one of the preced-

ing claims, wherein said supporting frame (3) is 25
made of metallic material, in particular steel.

The lift truck (C) according to any one of the preced-

ing claims, wherein the sheet of glass (4) comprises

a layered glass. 30
The lift truck (C) according to any one of the preced-

ing claims, wherein said sheet of glass (4) has a

thickness greater than or equal to 10 mm, preferably
between 10 and 25 mm. 35
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