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(54) LADDER

(57) The invention is a new ladder or step irons struc-
ture comprising a shaped and preformed element (A)
made of metal plate or metal alloy plate, in turn compris-

ing at least two lateral portions (1) that constitute the rails
(1) and several central portions (2) that constitute the
rungs (2) and are orthogonal to said lateral portions (1).
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Description

[0001] The present patent concerns ladders, and more
specifically it concerns a new ladder suited to be used
also as a step irons structure, a safety cage for ladders
and a ladder with safety cage.
[0002] Ladders are known which are constituted by two
generally parallel upright elements or rails joined by a
series of parallel crosspieces called rungs.
[0003] The ladder is arranged with the two rails along
the surface to be climbed, for example with one end rest-
ing on the ground and the other end resting on a wall,
and the operator can rest his/her feet alternately on the
rungs one after the other to reach the desired height.
[0004] Ladders are used, for example, for performing
maintenance activities on lighting columns or streetlights
or for maintenance and picking activities on fruit trees.
[0005] The so-called step irons are fixed ladders suited
to allow quick and safe access to structures and places
which, due to their height, are not easy to reach.
[0006] More specifically, step irons are used to access
the roof of industrial and civil buildings, the roof of sheds,
terraces, vertical structures of any kind, lighting systems,
underground or above ground tanks, wells and under-
ground silos, sewage systems, underground parking
spaces, machines.
[0007] Step irons are usually arranged vertically but
can also be tilted with an inclination of no less than 75
degrees.
[0008] Step irons, due precisely to their structural char-
acteristics, pose the risk of the user falling accidentally
and therefore must be provided with a protection cage.
[0009] Said protection cage is compulsory, according
to the regulations currently in force, for all ladders ex-
ceeding 2 meters in height.
[0010] Furthermore, according to the regulations cur-
rently in force, the distance between the side of the cage
opposite the plane defined by the rungs and the rungs
themselves cannot exceed sixty centimeters and there
must be a distance of at least 15 centimeters between
the rungs and the wall where they are applied or where
the ladder is applied.
[0011] The ladders and the step irons structures cur-
rently in use are constituted by single elements, rails and
rungs, which are joined in a stable manner during the
production stage. The elements constituting ladders are
made of wood or metal, while step irons structures are
made of metal.
[0012] More specifically, metal ladders or step irons
structures are constructed using metal section bars
joined together by means of fixing elements such as, for
example, bolts or through a welding operation.
[0013] To make metal ladders or step irons structures
it is necessary to cut the metal section bars to size, shape
their ends, make any needed holes for bolts, assemble
the various parts and finally join them by means of bolts
or through a welding operation.
[0014] The production of ladders or step irons struc-

tures requires work for the different cutting, shaping, and
joining operations, requires the purchase and use of bolts
or other connection elements or the use of welding ma-
chines for joining the various parts, in addition to produc-
ing metal scraps from the metal section bars.
[0015] It should be noted that the tread surfaces of the
rungs of ladders or step irons structures obtained from
pieces of metal section bar are smooth and consequently
may be slippery.
[0016] For said rungs it is possible to use pieces of
metal section bar having at least one corrugated surface,
but this involves the need to purchase a specific type of
metal plate, with the consequent problems in terms of
warehouse space and scraps.
[0017] For the tread surfaces of the rungs, it is possible
to use additional elements in such a way as to obtain non
slip surfaces, but this makes it necessary to purchase
and store said additional elements and to consider the
cost and time required for the application of said addi-
tional elements to each single rung.
[0018] The subject of the present patent is a new ladder
or step irons structure, hereinafter referred to only as
"ladder" for the sake of description simplicity, obtained
from conveniently shaped and bent metal plate.
[0019] The subject of the present patent also includes
a new safety cage for ladders, obtained from a single,
conveniently shaped and bent metal plate element, and
a ladder with safety cage.
[0020] It is one object of the present invention to limit
the number of operations, especially manual operations,
which are necessary for making said ladder.
[0021] It is another object of the present invention to
limit the number of connection elements necessary for
making said ladder.
[0022] It is another object of the present invention to
limit the production of scraps from the materials used for
making said ladder.
[0023] It is another object of the present invention to
provide a new ladder in which the tread surface of the
rungs is suited to prevent or in any case limit the risk of
slipping. These and other direct and complementary ob-
jects are achieved by the new ladder suited to be used
both as a step ladder and as a step irons structure.
[0024] In the first solution the new ladder comprises a
series of steps obtained from a bent metal plate element,
wherein a partial cut is carried out at the level of the bent
parts, so that after the bending operation an edge portion
which is raised with respect to the bent part is obtained.
Said raised edge serves the function of a non slip surface.
Furthermore, according to the invention, the entire ladder
can be obtained from a conveniently cut and bent element
made of metal plate or metal alloy, so as to obtain both
the side rails and the rungs, and to form a ladder.
[0025] Analogously, the new cage is obtained from a
single, shaped and press bent metal plate element, which
can be successively mounted on a step ladder of the
known type or more preferably on a step ladder of the
type described herein.
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[0026] The characteristics of the new ladder are high-
lighted in greater detail in the following description, with
reference to the drawings attached hereto by way of non-
limiting example.

Figure 1 shows the cut metal plate element (A) before
the bending operation, while
Figure 1a shows a detail of said element (A).
Figures 2 and 3 respectively show a front view and
an axonometric view of the new ladder.
Figure 4a shows a detail axonometric view of the
new ladder, in which it is possible to observe a portion
of the rung (2) and a portion of the rail (1).
Figure 4b shows a sectional view of a rung (2).
Figure 5 shows an example of a complete ladder.
Figure 6 shows a three-dimensional view of a new
cage (6) mounted on the ladder of
Figure 5, wherein said cage (6), differently from the
cage (4) shown in Figure 5, is obtained from a single
shaped and press bent metal plate element.

[0027] Said element (A) comprises two lateral portions
(1) which constitute the rails (1) and various central por-
tions (2) which constitute the rungs (2).
[0028] Each lateral portion (1) has substantially the
shape of a band or strip and is formed by three parts (1a,
1b, 1c) that are parallel to one another:

- a first part (1a) arranged towards the opposite lateral
portion (1),

- a second part (1b) arranged so that it is adjacent to
said first part (1a), constitutes a continuation of the
same and faces said opposite lateral portion (1),

- a third part (1c) arranged so that it is adjacent to said
second part (1b), constitutes a continuation of the
same and faces said opposite lateral portion (1).

[0029] More specifically, said second part (1b) is in-
cluded between said first part (1a), facing towards the
opposite lateral portion (1), and said third part (1c) that
is diametrically opposite said opposite lateral portion (1),
adheres to the same and constitutes a continuation of
them.
[0030] Said three parts (1a, 1b, 1c), which are coplanar
and continuous in the element (A) obtained by cutting
metal plate or a metal alloy sheet, are bent along two
bending lines (v1, v2) indicated by a broken line in Figure
1 and in Figure 1a.
[0031] Said bending lines (v1, v2) are parallel to each
other and to the long side of said three parts (1a, 1b, 1c).
[0032] According to the invention, said bending lines
(v1, v2) may not be parallel but slightly convergent.
[0033] When said three parts (1a, 1b, 1c) are bent
along said bending lines (v1, v2), each of said three parts
(1a, 1b, 1c) comes to be arranged so that it is orthogonal
to the adjacent part (1c, 1b, 1a) forming a linear, box-
shaped element with C-shaped cross section which con-
stitutes the lateral rail (1) of the new ladder.

[0034] Each central portion (2) has substantially the
shape of a strip and is formed by three parts (2a, 2b, 2c)
parallel to one another:

- a first part (2a) extending between said first parts
(1a) of said two lateral portions (1), said first part (2a)
being connected to each of said first parts (1a) of
said two lateral portions (1) and constituting a con-
tinuation of the same,

- a second part (2b) arranged so that it is adjacent to
said first part (2a) and constitutes a continuation of
the same,

- a third part (2c) arranged so that it is adjacent to said
second part (2b) and constitutes a continuation of
the same, in a diametrically opposite position with
respect to said first part (2a).

[0035] Said three parts (2a, 2b, 2c), which are coplanar
and continuous in the element (A) obtained by cutting
metal plate or a metal alloy element, are bent along two
bending lines (o1, o2) indicated by a broken line in Figure
1a.
[0036] Said bending lines (o1, o2) are parallel to each
other and to the long side of said three parts (2a, 2b, 2c),
and orthogonal to the bending lines of the three parts
(1a, 1b, 1c) of the lateral portions (1).
[0037] When said three parts (2a, 2b, 2c) are bent
along said bending lines (o1, o2), each of said three parts
(2a, 2b, 2c) comes to be arranged so that it is orthogonal
to the adjacent part (2c, 2b, 2a), forming a linear, box-
shaped element with C-shaped cross section which con-
stitutes the rung (2) of the new ladder.
[0038] More specifically, after the bending of said three
parts (2a, 2b, 2c), said second part (2b) of each central
portion (2) constitutes the tread or foot supporting surface
of the rung (2).
[0039] Between said second part (2b) and said first
(2a) and third (2c) part of said central portion (2) there
are cuts (2d), generically in the shape of a U or in any
other open geometrical shape, which are such as to de-
fine further parts (2e) of said first part (2a) and third part
(2c) extending towards the centre of said second part
(2b).
[0040] After the bending of said three parts (2a, 2b,
2c), said further parts (2e) of said first part (2a) and third
part (2c) remain respectively coplanar with said first part
(2a) and third part (2c), and projecting beyond the surface
of said second part (2b), as can be observed in Figures
4a and 4b.
[0041] According to an alternative solution, said further
parts (2e) are facing towards said second parts (2b) and
are raised with respect to it.
[0042] Said further parts (2e), arranged as can be seen
in said Figures 4a and 4b, constitute non slip elements
for the rungs (2).
[0043] When all the parts (1a, 1b, 1c, 2a, 2b, 2c) of the
element (A) made of metal plate are bent according to
the respective bending lines (v1, v2, o1, o2), two sides
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of each third part (2c) of the central portions (2) are par-
allel and adherent to the third parts (1c) of the lateral
portions (1) that make up the rails (1).
[0044] Said sides of each third part (2c) of the central
portions (2) can be conveniently joined to said adjacent
and adherent third parts (1c) of the lateral portions (1) so
that the assembly made up of rungs (2) and rails (1) is
sturdier and more stable. According to the invention, said
sides of each third part (2c) of the central portions (2)
can be joined to the third parts (1c) by means of a welding
operation, rivets, or bolts or any other suitable system.
[0045] In the case of joining by means of bolts or rivets,
on each third part (2c) of each central portion (2) and on
each third part (1c) of each lateral portion (1) there are
holes (If, 2f) suited to allow the passage of said bolts or
rivets and to house them, as shown in Figures 1, 1a, 2.
[0046] Said lateral portions (1) are provided with further
holes (1g) so that they can be joined to:

- the brackets fixing them to the wall (3),
- the elements making up the safety cage (4, 6) of the

new ladder,
- other identical shaped and bent elements (A),
- access and transit steps (5) between the ladder and

the starting and landing plane of the ladder itself,

as can be seen in Figure 5.
[0047] According to the invention, the ends of said lat-
eral portions (1) can be shaped (1d) or provided with
seats or holes for connection to other identical shaped
and bent elements (A) or to access and transit steps (5)
between the ladder and the starting and landing plane of
the ladder itself.
[0048] The new ladder, made up as described above,
has considerable advantages.
[0049] The new ladder has rungs (2) provided with non
slip projections (2e) obtained directly by bending the met-
al plate.
[0050] The new ladder is obtained from an element (A)
including both the lateral rails (1) and the rungs (2).
[0051] The new ladder is obtained from an element (A)
constituted by a cut and shaped flat metal plate element.
[0052] The new ladder does not require the assembly
and/or fixing of the rungs (2) on/to the rails (1).
[0053] To make the new ladder it is sufficient to cut the
metal plate and bend the various parts (1a, 1b, 1c, 2a,
2b, 2c) in order to obtain a length of ladder complete with
already assembled and joined rails (1) and rungs (2).
[0054] The new ladder does not require the purchase
and storage of different elements or parts but only of met-
al plate elements to be cut, shaped and bent.
[0055] The cage (4, 6) to be assembled on the ladder
can be of the traditional type, as shown in Figure 5, that
is, made up of several shaped pieces constrained to one
another, or it can be a cage of the new type, shown in
Figure 6.
[0056] In this case the cage (6) is formed starting from
a single metal plate element, shaped and provided with

openings (61), and bent in such a way as to surround
said ladder completely or partially, and furthermore pro-
vided with shaped parts (62) suited to be coupled with
the rails (1) of the ladder through common fixing means
or other means.
[0057] Therefore, with reference to the preceding de-
scription and the attached drawings, the following claims
are expressed.

Claims

1. Ladder or step irons structure, characterized in that
it comprises a shaped and preformed element (A)
made of metal plate or metal alloy plate, in turn com-
prising at least two lateral portions (1) that make up
the rails (1) and several central portions (2) that make
up the rungs (2) and are orthogonal to said lateral
portions (1).

2. Ladder according to claim 1, characterized in that
each lateral portion (1) has substantially the shape
of a band or strip and is made up of three parts (1a,
1b, 1c) parallel to one another, of which:

- a first part (1a) is arranged so that it faces the
opposite lateral portion (1),
- a second part (1b) is arranged so that it is ad-
jacent to said first part (1a), constitutes a con-
tinuation of the same and faces said opposite
lateral portion (1),
- a third part (1c) is arranged so that it is adjacent
to said second part (1b), constitutes a continu-
ation of the same and faces said opposite lateral
portion (1), and wherein said three parts (1a, 1b,
1c), which are coplanar and continuous in the
element (A) obtained by cutting metal plate, are
bent along two bending lines (v1, v2) substan-
tially parallel to each other and to the long side
of said three parts (1a, 1b, 1c) so as to form a
linear element with C-shaped cross section that
constitutes the side rail (1) of the new ladder.

3. Ladder according to claim 1, characterized in that
each central portion (2) has substantially the shape
of a strip and is made up of three parts (2a, 2b, 2c)
parallel to one another, of which:

- a first part (2a), extending between said first
parts (1a) of said two lateral portions (1), is con-
nected with each one of said first parts (1a) of
said two lateral portions (1) and constitutes a
continuation of the same,
- a second part (2b) is arranged so that it is ad-
jacent to said first part (2a) and constitutes a
continuation of the same,
- a third part (2c) is arranged so that it is adjacent
to said second part (2b) and constitutes a con-
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tinuation of the same, in a position diametrically
opposite said first part (2a),

and wherein said three parts (2a, 2b, 2c), which are
coplanar and continuous in the element (A) obtained
by cutting metal plate, are bent along two bending
lines (o1, o2) which are substantially parallel to each
other and to the long side of said three parts (2a, 2b,
2c), and also orthogonal to the bending lines of the
three parts (1a, 1b, 1c) of the lateral portions (1), so
as to form a linear element with C-shaped cross sec-
tion that constitutes the rung (2) of the new ladder
between said two lateral portions (1).

4. Ladder according to claim 3, characterized in that
once said three parts (2a, 2b, 2c) have been bent
said second part (2b) of each central portion (2) con-
stitutes the tread or surface of the rung (2) where the
foot rests.

5. Ladder according to the preceding claims, charac-
terized in that between the second part (2b) and
the first part (2a) and/or the third part (2c) notches
(2d) are provided, which have generically the shape
of a U or any other open geometrical shape, in such
a way as to define further parts (2e) of said first part
(2a) and/or third part (2c) extending towards the cen-
tre of said second part (2b), and wherein once said
two parts (2a, 2c) have been bent said further parts
(2e) of said first part (2a) and said third part (2c) are
coplanar with said first part (2a) and/or said third part
(2c), respectively, and projecting beyond the surface
of said second part (2b) so as to constitute non slip
elements of the rungs (2).

6. Ladder according to the preceding claims, charac-
terized in that the sides of each third part (2c) of the
central portions (2) are joined to the third parts (1c)
of said lateral portions (1) that constitute the rails (1).

7. Safety cage (6) for ladders, characterized in that it
comprises a single metal plate element shaped and
bent in such a way as to surround a ladder completely
or partially, and comprising one or more openings
(61) and shaped parts (62) for fixing it to the rails of
said ladder.

8. Ladder according to any of the claims from 1 to 6,
characterized in that it comprises a safety cage (6)
according to claim 7.
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