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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to an easily as-
sembled metal ladder.

[0002] As is known, commercially available bearing
constructions of metal ladders are usually made by as-
sembling more elements, providing the static conditions
of the net or grid-lattice construction which is formed by
individual rods operating as tie-rods and strut elements.
[0003] The lattice constructions of the at present com-
mercially available metal ladders are, in particular, con-
stituted by several types of different elements which,
moreover, are furthermore differentiated based on the
type of ladder to be made.

[0004] This different construction of the structural el-
ements constituting the bearing structure of the at
present commercially available metal ladders greatly in-
creases the making cost of these elements and, accord-
ingly, the overall cost of the finished metal ladder.

SUMMARY OF THE INVENTION

[0005] Accordingly, the aim of the present invention is
to solve the above mentioned problem by providing a
metal ladder, including a very reduced number of mod-
ular elements, which can be made at very low cost.
[0006] Withinthe above mentioned aim scope, a main
object of the present invention is to provide such a metal
ladder which can be simply and quickly assembled.
[0007] Another object of the present invention is to
provide such a metal ladder which, by a simple modifi-
cation of the modular elements constituting the lader,
can have either arectilinear or curved profile, depending
on the user requirements.

[0008] Yet another object of the present invention is
to provide such a metal ladder which is very safe and
reliable in operation.

[0009] According to one aspect of the present inven-
tion, the above mentioned aim and objects, as well as
yet other objects, which will become more apparent
hereinafter, are achieved by an easily assembled metal
ladder according to the preamble of claim 1 and known
from EP-A-60 014 which ladder is characterized in that
each of the plurality of structural metal sheet elements
has a substantially cross configuration, said cross con-
figuration including four arms near the end portions of
which are provided further holes for assembling, said
structural elements being provided for mutual connec-
tion by screws, engaged in the assembling holes, in or-
der to define lattice structures constituting the legs of
the ladder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Further advantages of the metal ladder ac-
cording to the present invention will become more ap-
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parent hereinafter from the following detailed disclosure
of a preferred, though not exclusive, embodiment of the
ladder which is illustrated, by way of an indicative, but
not limitative, example, in the figures of the accompa-
nying drawings, where:

Figure 1 is a schematic view illustrating a leg of the
metal ladder according to the present invention, ad-
joining which are further shown three of the modular
structural elements constituting the ladder;

Figure 2 is a perspective view illustrating a portion
of a leg of the ladder according to the present in-
vention;

Figure 3 illustrates a portion of the ladder according
to the invention, with the steps thereof;

Figure 4 is a schematic view, as seen from the lad-
derinside, illustrating a portion of the ladder accord-
ing to the present invention;

Figure 5 illustrates a cross-sectioned detail of the
ladder according to the invention, and related to the
connection region of a ladder step;

Figure 6 is a further schematic view illustrating a
modified embodiment of the metal ladder according
to the present invention and specifically relating to
one of the legs of the ladder, and specifically show-
ing on a side the structural modular elements con-
stituting the ladder leg;

Figure 7 is a further schematic view illustrating a leg
of the ladder with a different arrangement of the lad-
der steps;

Figures 8 and 9 are respectively a side and a front
view illustrating a different embodiment of the lad-
der resting foot;

Figure 10 is a cross sectional view illustrating the
bar for supporting a ladder step;

Figures 11 and 12 schematically illustrate spacer
bushings, which can be arranged at the end por-
tions of the rods for fitting the different ladder widths;
Figure 13 is a further schematic view, substantially
taken from the inside of the ladder, illustrating a hel-
ical ladder portion;

Figure 14 is a further schematic view, in perspec-
tive, illustrating a helical ladder portion, as seen
from the outside of the ladder;

Figure 15 is an elevation and top-plan view illustrat-
ing a starting structural inside element for a helical
configuration metal ladder;

Figure 16 is an elevation and top plan view illustrat-
ing an inner structural element from a helical con-
figuration ladder;

Figure 17 is an elevation and top plan view illustrat-
ing an inner end structural element for a helical lad-
der;

Figure 18 illustrates, respectively, in elevation and
top plan view, a starting structural outer element for
a helical ladder;

Figure 19 is an elevation top plan view illustrating
an outer structural element for a helical ladder;
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Figure 20 is an elevation and top plan view illustrat-
ing an end outer structural element for a helical lad-
der;

Figure 21 is an elevation and top plan view illustrat-
ing a fitting inner structural element for connecting
a portion of a helical ladder to a rectilinear portion;
Figure 22 is an elevation top plan view illustrating
an outer fitting structural element for connecting a
helical metal ladder to a rectilinear metal ladder;
Figure 23 is a cross-sectional view illustrating a pos-
sible connection of the ladder steps;

Figure 24 illustrates a step connection arrangement
with a step rise;

Figure 25 illustrates steps of the ladder, with coating
and step rise;

Figure 26 illustrates coated steps of the metal lad-
der; and

Figure 27 illustrates ladder steps with an incorpo-
rated ladder step rise.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0011] With reference to the number references of the
figures of the accompanying drawings, the metal ladder
according to the present invention comprises a bearing
construction or structure, constituted by a plurality of
structural elements 1, made of a sheet metal material,
preferably cut by laser apparatus, or simply share-cut,
the structural element being substantially equal to one
another and being provided with a substantially cross
configuration, including two vertical arms 2 and 3 and
two horizontal arms 4 and 5.

[0012] The cross arms 2, 3, 4, 5 are provided, near
the free end portions thereof, with holes or perforations,
6, 7, 8, 9 which are used for assembling mutually the
several structural elements 1, the assembling being per-
formed by using assembling screws, for making grid or
lattice constructions constituting the legs of the ladder,
as is clearly shown in figure 1.

[0013] More specifically, the two horizontal arms 4
and 5 of the structural element 1 are offset in the height
direction thereof, with respect to one another.

[0014] The vertical arm 3 is connected to the horizon-
tal arm 5 by a curved fitting or connection element.
[0015] The horizontal arm 4 is likewise connected to
the vertical arm 2 by a further curved fitting or connecting
element.

[0016] The verticalarms 2 and 3are connectedto one
another and, along the axis thereof, middle holes or per-
forations 11 and 12 are formed, which are aligned or reg-
istered with the holes or perforations 6 and 7.

[0017] The middle holes 11 and 12 are used, jointly
with the holes 6 and 7, as well as with the holes 8 and
9, for fixing the ladder steps or for fixing, either on the
inner face and/or on the outer face of the structural el-
ement 1, reinforcement plates, as it will be disclosed in
a more detailed manner hereinafter.
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[0018] As clearly shown in figure 1, the several struc-
tural elements 1 are assembled mutually by using as-
sembling screws, and by arranging a structural element
1 in an adjoining relationship with another structural el-
ement 1, so that the holes 6 of structural element 1 is
aligned with the hole 8 of another structural element 1,
whereas the hole 7 of a structural element 1 is aligned
with the hole 9 of the other structural element 1 and so
on, so as to obtain a ladder having a set or desired lad-
der height.

[0019] Thus, the lattice or grid construction constitut-
ing a leg of the subject metal ladder will be practically
constituted by a plurality of constructional elements 1,
all equal to one another.

[0020] At the top end portion of the ladder, moreover,
is provided an end element la which is substantially
equal to the constructional or structural element 1, with-
out the arm 4.

[0021] The subject metal ladder is moreover provided
with a ladder foot element 13 which can be associated,
by means of an assembling screw, to the bottom vertical
arm 2 of the structural element 1, constituting the bottom
element of the lattice construction of the ladder.

[0022] Inner reinforcement plates are moreover pro-
vided, indicated by the reference number 14, which are
provided with a pair of holes 14a and 14b with an axis
corresponding to the intra-axis of the holes 11 and 12
and which are applied on the inner side of the structural
element 1, by assembling screws, engaged through the
holes 11 and 12 aligned or registered with the holes 14a
and 14b of the reinforcement plate 14.

[0023] The ladder comprises moreover outer plates
15, also provided with holes 15a and 15b, the intra-axis
of which corresponds to the intra-axis of the holes 11
and 12. The plates 15 can be associated with the outer
face or surface of the structural elements 1, la, by pos-
sibly using those same screws which are used for as-
sembling the inner plate 14.

[0024] The plates 15 extend on the top of the struc-
tural elements 1, la with a portion thereof, therethrough
are formed further holes or perforations 16, for connect-
ing the upright support element of the ladder banisters.
[0025] The banisters upright is engaged between the
portion of the plates 15 extending on the top of the lattice
construction, and inner plates 17 which are connected
to the lattice construction, by using those same screws
connecting two structural elements at the holes 9 and
7. The inner plates 17, in particular, are provided with
additional holes or perforations 17a and 17b having an
intra-axis equal to that of the holes 16.

[0026] In orderto assemble the ladder steps, are pro-
vided bracket elements 18, which can be connected on
the inner side of the structural elements 1, by using
those same assembling screws mutually connecting the
structural elements, at the holes 7 and 9, together with
other assembling screws engaged in the holes 12.
[0027] The wood portion 19 of the step is connected
to the assembling brackets 18 by means of assembling
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screws 20.

[0028] As marble steps are to be assembled, a suita-
ble bearing element would be provided, adapted to be
connected to the legs of the ladder, by using those same
holes 7 and 9 provided for mutually connecting the struc-
tural elements 1 and the middle holes 12.

[0029] The connection of the assembling brackets 18
and of the bearing elements of the lattice constructions,
which constitute the two legs of the ladder, can be suit-
ably performed by using threaded bushings 21 which
are arranged between the assembling brackets 18 or
the supporting or bearing element and the inner face of
the structural elements 1, or of the possible reinforce-
ment plate 14.

[0030] The threaded bushings 21, in particular, are
traversed by a threaded hole, therein is engaged, from
a side, the assembling screw 22 connecting the struc-
tural elements 1 or the structural element to the rein-
forcement plate 14 and, on the other side, the screws
23 for connecting the brackets or the step bearing or
supporting element.

[0031] Both the assembling brackets 18 and the bear-
ing element for supporting the marble steps, are also
preferably made of a sheet metal.

[0032] Atthehole 12, between the step and innerface
of the structural element 1, or of the inner reinforcement
plate 14, is arranged a spacer disc element, in order to
fit the different overall thickness of the ladder leg at said
hole, with respect to the connection region of the holes
7and9.

[0033] The intra-axis of the end holes 6 and 7 of the
arms 2 and 3 can be changed, depending on the rise
required for the steps of the subject metal ladder.
[0034] Inthis connection, it should be pointed out that
the structural elements 1 and 1a can be curved or bent
along the extension thereof, in order to provide either
curved ladders or helical configuration ladders.

[0035] Figure 6 illustrates a variation of the ladder ac-
cording to the present invention, made of structural el-
ements similar to the above disclosed structural ele-
ments.

[0036] In this figure, the structural elements corre-
sponding to the structural elements 1 and la have been
indicated by the reference number 31 and 31a, whereas
the foot element has been indicated by the reference
number 43.

[0037] Inthis modified embodiment, the bottom struc-
tural element 44 is also provided with a slightly different
configuration from that of the other structural elements.
[0038] W.ith reference to figures 7 to 11, is herein
shown a different connection of the step, which is sup-
ported by tubular rods 45 having a throughgoing hole
46 for engaging therein a screw 47 for holding the plate
element 48 constituting the step proper.

[0039] Advantageously, the bars orrods 45, which are
provided with end bushings 49, can be connected at the
assembling holes 8 and 11 of the structural elements 1,
thereby providing a different arrangement of the ladder
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step, with respect to the leg of the ladder.

[0040] As clearly shown in figures 8 and 9, it is also
possible to provide for the use a different bearing or rest-
ing foot element, generally indicated by the reference
number 50, which is provided with two portions 51, of
fork arrangement, extending from the base or bottom 52
and holding therebetween the structural element 1.
[0041] The metal ladder according to the present in-
vention, owing to the fact that the bearing construction
is practically made of a single type of modular element,
can be made at a very low cost, both from the making
proper standpoint and from the assembling standpoint,
which costs are anyhow much smaller than that of con-
ventional types of metal prior ladder.

[0042] By following the same logic making method
providing for the use of a very reduced number of struc-
tural elements, which are mutually assembled, it is also
possible to make helical configuration ladders.

[0043] To that end, and as is shown in figures 13 to
22, are provided inner structural elements and outer
structural elements, depending on their mutual arrange-
ment, with respect to the helical extension of the ladder.
[0044] Actually, an inner structural element 60 is pro-
vided, which has a bar or rod configuration, being pro-
vided with a central body 61 including spaced holes, ac-
cording to that same principle which has been above
disclosed for the rectilinear ladder, and being provided
with a front lug 62 and a rear lug 63, with respect to the
ladder extension, which are suitably slanted so as to
provide the ladder with the desired slanted attitude.
[0045] Onthe body 61 are provided a bottom hole 64,
a top hole 65, as well as a middle hole 66 which is ar-
ranged substantially flush with the rear lug 63.

[0046] This constitutes the basic element adjoining
which will be arranged an inner starting structural ele-
ment, indicated by the reference number 70, having a
central body 71 and a single rear lug 72 which is slanted
with respect to said body.

[0047] Aninnerend structural element 75 is moreover
provided, shown in figure 17, which has a central body
76 and a single front lug 77, also slanted with respect to
the central body 76.

[0048] Onthe outer side, that is on the outer periphery
of the helical ladder, is provided an outer helical struc-
tural element 80, which is conceptually analogous to the
structural element 1 and which is substantially provided
with a central body 81 therefrom extend front 82 and
rear 83 arms, which are slanted with respect to the cen-
tral body 81 and end with front 84 and rear 85 lugs, so
as to provide the mutual inclination for obtaining the de-
sired curvature ray.

[0049] For completing the ladder assembly, is more-
over provided a starting outer structural element 86,
shown in figure 18, which includes its central body 87 to
which is connected a rear arm 88 ending with a rear lug
89.

[0050] The outer end structural element would be of
course moreover provided, for forming a helical ladder,
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said element being indicated by the reference number
90 in figure 20 and being provided with a central body
91 coupled to a front arm 92 ending with a front lug 93,
all of these elements being mutually slanted.

[0051] The elements which are herein used also allow
to connect to one another ladders of rectilinear config-
uration including helical portions.

[0052] Tothatend, an innerfitting or connecting struc-
tural element is moreover provided, shown in figure 21
and indicated by the reference number 100, which is
substantially provided with a central body 101 to which
is connected, on the same plane, a front arm 102 and a
front lug 103, the rear lug 104 being provided with a
slanted attitude.

[0053] Likewise, is provided an outer fitting or con-
necting structural element 110, shown in figure 22, hav-
ing a central body 111 coplanar with the front arm 112
and front lug 113 and slanted with respect to the rear
arm 114 in turn slanted with respect to the rear lug 115.
[0054] On the ladder, as above stated, is possible to
apply a lot of different types of steps, for example by
using the rods or bar 46 supporting the plate element
48, as shown in figure 23, but it is also possible to pro-
vide a step rise 120, which is held in milled portions 121
directly formed on the edge of the plate element 48 form-
ing the ladder step.

[0055] Itis also possible to provide a supporting sheet
metal element 130, provided with corner elements 131
for the connection to the leg of the ladder, on which will
be provided a coating 132 constituting the tread of the
ladder step.

[0056] Furthermore, it is also possible, by using the
same constructional connection, to provide a rise 133,
as is shown in figure 25.

[0057] This step rise, as shown in figure 27, can be
directly made as a single body with the sheet metal 140
constituting the structural element supporting the ladder
step and which, on the front thereof, is provided with a
slanted rise 141 to be coated by a coating 142 consti-
tuting the ladder step proper and allowing to make both
the step rise and the step tread.

[0058] From the above disclosure and from an obser-
vation of the figures of the accompanying drawings, it
should be apparent that the invention fully achieves the
intended aim and objects.

[0059] While the metal ladder according to the inven-
tion has been hereinabove disclosed and illustrated by
way of a merely indicative, but not limitative example, it
should be apparent that it is susceptible to several mod-
ifications and variations all of which will come within the
scope of the enclosed claims.

Claims
1.  Aneasily assembled metal ladder comprising a plu-

rality of modular bearing elements formed as struc-
tural metal sheet elements, substantially equal to
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one another, through said structural elements holes
being formed for fixing the ladder steps, character-
ized in that each of said structural elements has a
substantially cross configuration, said cross config-
uration including four arms near the end portions of
which are provided further holes for assembling,
said structural elements being provided for mutual
connection by screws, engaged in the assembling
holes, in order to define lattice structures constitut-
ing the legs of the ladder.

A metal ladder, according to Claim 1, characterized
in that the two horizontal arms of said structural el-
ements are offset from one another in the height di-
rection.

A metal ladder, according to the preceding claims,
characterized in that the two vertical arms of said
structural elements are mutually aligned and, along
the common axis thereof being formed middle holes
between the respective assembling holes.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said vertical
arms of said structural elements are connected to
the horizontal arms by a curved fitting element.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said metal lad-
der comprises moreover a foot element which can
be associated with the bottom vertical arm of the
structural element, constituting the bottom element
of said lattice constructions.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover end structural elements which
are substantially made as the other structural ele-
ments, without one of the horizontal arms.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover reinforcement plates to be as-
sociated with the inner and/or outer face of said
structural elements.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover supporting plates for support-
ing the ladder banisters upright, and which can be
associated with the inner and/or outer face of said
structural elements.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises supporting elements for supporting the
ladder steps, which can be associated with said
structural elements by the same assembling screws
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of the structural elements and by means further
screws to be engaged in the middle holes.

A metal ladder according to one or more of the pre-
ceding claims, characterized in that said structural
elements are provided with bent portions in order to
make curved or helical ladders.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises step supporting brackets for supporting
wood ladder steps, and which can be applied to the
inner face of the structural elements.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover sheet metal bearing elements
for supporting marble steps.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover threaded bushings for affixing
said brackets or the bearings or supporting ele-
ments to said structural elements.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a tubular rod, provided with a
throughgoing hole for engaging therein restraining
screws for holding a plate-like element forming said
ladder step.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a bearing foot element, con-
stituted by two spaced portions and fork arranged,
which can be connected to the end portion of the
structural element and extending from a base ele-
ment.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover, for making helical ladders, a
structural elements having mutually slanted por-
tions.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover an inner structural element for
a helical ladder, having a central portion thereof to
which are connected a front and rear lugs which are
mutually slanted with respect to the central portion.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a starting inner structural ele-
ment for a helical ladder, having a central body
therefrom a slanted rear lug extends.
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A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover an end inner structural ele-
ment having a central body therefrom a slanted
front lug extends.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover am outer structural element
for a helical ladder, being provided with a central
body to which are connected a front arm and a rear
arm respectively ending with a front lug and a rear
lug which are mutually slanted.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a starting outer structural ele-
ment having a central body therefrom a rear arm
extends, which ends with a rear slanted lug.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover an end outer structural ele-
ment having a central body therefrom a front arm
extends ending with a slanted front lug.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a fitting inner structural ele-
ment having a central body arranged with a copla-
nar relationship with a front arm ending with a front
lug, a slanted rear lug being moreover provided.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a fitting outer structural ele-
ment having a central body therefrom extends a
front arm coplanar with the central portion and a
front lug, a slanted rear arm being moreover provid-
ed ending with a slanted rear lug.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said plate-like
element, constituting the ladder step, is provided
with milled portions for coupling with a step rise.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover plate-like elements constitut-
ing the supporting base for a coating forming said
ladder step.

A metal ladder, according to one or more of the pre-
ceding claims, characterized in that said ladder
comprises moreover a sheet metal plate-like ele-
ment forming in a single body a plate, at the step
tread, and a further plate, at the step rise.
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Patentanspriiche

1.

Eine leicht zusammenzubauende Metalleiter, die
eine Vielzahl modularer Tragbauteile umfaBt, die
als im wesentlichen untereinander gleiche, struktu-
relle Metallblechteile gebildet sind, wobei durch die-
se Strukiurbauteile Lécher zur Befestigung der Stu-
fen der Leiter gebildet sind, dadurch gekennzeich-
net, daB jedes dieser Strukturbauteile im wesentli-
chen kreuzférmig ist, wobei diese Kreuzform vier
Arme einschlieBt, bei deren Endbereichen weitere
Lécher fur die Montage bereitgestellt sind und diese
Strukturbauteile fir die gegenseitige Befestigung
mittels Schrauben, die in die Befestigungslécher
eingefuhrt werden, entworfen sind, um Gitterstruk-
turen bereitzustellen, die die Stander der Leiter dar-
stellen.

Eine Metalleiter nach Anspruch 1, dadurch gekenn-
zeichnet, daB die zwei horizontalen Arme dieser
Strukturbauteile in Héhenrichtung zueinander ver-
setzt sind.

Eine Metalleiter nach den vorhergehenden Ansprii-
chen, dadurch gekennzeichnet, daf3 die zwei verti-
kalen Arme dieser Strukturbauteile auf einer ge-
meinsamen Linie liegen und entlang deren gemein-
samer Achse Mittelldcher zwischen den jeweiligen
Befestigungsldchern gebildet sind.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB3 diese vertikalen Arme dieser Strukturbau-
teile mittels eines gekrimmten Beschlags an den
horizontalen Armen befestigt sind.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Metalleiter ferner ein FuBbauteil um-
faBt, das mit dem unteren vertikalen Arm des Struk-
turbauteiles verbunden werden kann und das Bo-
denteil dieser Gitterstrukturen bildet.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem strukturelle Endbautei-
le umfaBt, die im wesentlichen wie die anderen
Strukturbauteile gefertigt sind, jedoch ohne einen
der horizontalen Arme.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf diese Leiter ferner Verstarkungsplatten zur
Befestigung an der inneren und/oder auBeren Seite
dieser Strukturbauteile umfafit.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
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10.

11.

12.

13.

14.

15.

16.

net, daB diese Leiter zudem Tragplatten umfaBt, die
aufrecht das Treppengelander tragen und die an
der inneren und/oder auBeren Seite dieser Struk-
turbauteile befestigt werden kénnen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem Tragbauteile zum Tra-
gen der Leiterstufen umfaBt, die mit diesen Struk-
turbauteilen Uber dieselben Befestigungsschrau-
ben der Strukturbauteile und Uber weitere Schrau-
ben, die in die Mittellécher eingeflugt werden, ver-
bunden werden kdnnen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Strukturbauteile mit gekriimmten Be-
reichen ausgestattet sind, um Bogen- oder Wendel-
treppen herzustellen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter Tragspangen umfaBt, die hdl-
zerne Leiterstufen tragen und an der inneren Seite
dieser Strukturbauteile befestigt werden kénnen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf3 diese Leiter ferner Tragbauteile aus Me-
tallblech umfaB3t, um Marmorstufen zu tragen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem Gewindebuchsen um-
faBt, um diese Spangen, Lager oder Tragbauteile
an diesen Strukturbauteilen zu befestigen.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf3 diese Leiter zudem eine Rohrstange mit
einem durchgehenden Loch umfaft, in das Befesti-
gungsschrauben eingefligt werden kdnnen, um ein
Plattenbauteil aufzunehmen, das diese Leiterstufe
bildet.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf3 diese Leiter zudem ein tragendes FuBbau-
teil umfaBt, das aus zwei versetzten und gegabel-
ten Bereichen gebildet ist, die am Endbereich des
Strukturbauteiles befestigt werden kénnen und sich
von einem Grundbauteil aus erstrecken.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf diese Leiter zudem fiir die Herstellung von
Wendeltreppen Strukturbauteile mit zueinander ge-
neigten Bereichen umfaft.
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Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem ein inneres Struktur-
bauteil fur eine Wendeltreppe mit einem mittleren
Bereich besitzt, an dem vordere und hintere Ansat-
ze befestigt sind, die in bezug auf den mittleren Be-
reich geneigt sind.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daf diese Leiter zudem ein inneres Ausgangs-
bauteil fur eine Wendeltreppe mit einem mittleren
Kérper umfaBt, von dem aus sich ein geneigter, hin-
terer Ansatz erstrecki.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem ein inneres
AbschluBBbauteil mit einem mittleren Kérper umfaft,
von dem aus sich ein geneigter, vorderer Ansatz er-
streckt.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem ein auBeres Struktur-
bauteil fur eine Wendeltreppe umfafBt, das mit ei-
nem mittleren Kérper ausgestattet ist, an dem ein
vorderer und ein hinterer Arm angeschlossen sind,
die jeweils mit einem vorderen und einem hinteren
Ansatz enden, die zueinander geneigt sind.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB3 diese Leiter zudem ein auBeres Ausgangs-
bauteil mit einem mittleren Kérper umfafit, von dem
aus sich ein hinterer Arm erstreckt, der mit einem
geneigten, hinteren Ansatz endet.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem ein auBeres
AbschluBBbauteil mit einem mittleren Kérper umfaft,
von dem aus sich ein vorderer Arm erstreckt, der
mit einem geneigten, vorderen Ansatz endet.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem ein inneres Verbin-
dungsbauteil mit einem mittleren Kérper umfaft,
der koplanar zu einem mit einem Vorderansatz en-
denden, vorderen Arm angeordnet ist, wobei ferner
ein geneigter, hinterer Ansatz bereitgestellt ist.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, dal diese Leiter zudem ein auBeres Verbin-
dungsbauteil mit einem mittleren Kérper umfaft,
von dem sich ein koplanar zum mittleren Bereich
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angeordneter, vorderer Arm und ein Vorderansatz
erstreckt, wobei ferner ein geneigter, hinterer Arm
bereitgestellt ist, der mit einem geneigten, hinteren
Ansatz endet.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB dieses Plattenbauteil, das die Leiterstufe
bildet, mit gefrasten Bereichen zur Verbindung mit
einem Stich ausgestattet ist.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB diese Leiter zudem Plattenbauteile um-
faBt, die den Tragsockel fir eine Auflage darstellen,
die diese Leiterstufe darstellt.

Eine Metalleiter nach einem oder mehreren der vor-
hergehenden Anspriche, dadurch gekennzeich-
net, daB3 diese Leiter zudem ein Plattenbauteil aus
Metallblech umfaBt, das in einem Kérper vereint ei-
ne Platte am Stufentritt und eine weitere Platte am
Stich bereitstellt.

Revendications

Echelle métallique facilement assemblée compre-
nant une pluralité d'éléments porteurs modulaires
formés d'éléments de structure de plaques métalli-
ques, sensiblement égaux les uns aux autres, des
orifices étant formés & travers lesdits éléments de
structure pour fixer les échelons de I'échelle, carac-
térisée en ce que chacun desdits éléments de struc-
ture présente une configuration sensiblement en
forme de croix, ladite configuration en forme de
croix comprenant quatre bras a proximité des por-
tions d'extrémité desquelles sont prévus d'autres
orifices dpour l'assemblage, lesdits éléments de
structure étant prévus pour une connexion mutuelle
au moyen de vis, engagées dans les orifices d'as-
semblage, dans le but de définir des structures en
treillis constitutives des montants de I'échelle.

Echelle métallique, selon la revendication 1, carac-
térisée en ce que les deux bras horizontaux desdits
éléments de structure sont décalés I'un de l'autre
dans la direction de la hauteur.

Echelle métallique, selon les revendications précé-
dentes, caractérisée en ce que les deux bras verti-
caux desdits éléments de structure sont alignés
mutuellement et en ce que des orifices intermédiai-
res sont formés le long de leur axe commun entre
les orifices d'assemblage respectifs.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que les-
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dits bras verticaux desdits éléments de structure
sont reliés aux bras horizontaux par un élément de
raccord courbé.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle métallique comprend par ailleurs un élé-
ment pied qui peut étre associé avec le bras vertical
inférieur de I'élément de structure, constituant I'élé-
ment inférieur desdites constructions en treillis.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des éléments de struc-
ture d'extrémité qui sont sensiblement réalisés
comme les autres éléments de structure, sans I'un
des bras horizontaux.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des plaques de renfort
destinées a étre associées avec la face intérieure
et/ou extérieure desdits éléments de structure.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des plaques de sup-
port pour supporter les bras de I'échelle, et qui peu-
vent étre associées avec la face intérieure et/ou ex-
térieure desdits éléments de structure.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend des éléments de support pour
supporter les échelons de I'échelle, qui peuvent étre
associés avec lesdits éléments de structure par les
mémes vis d'assemblage des éléments de structu-
re et au moyen d'autres vis destinés a étre enga-
gées dans les orifices intermédiaires.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que les-
dits éléments de structure sont équipés de portions
coudées pour réaliser des échelles courbées ou en
hélice.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend des brides de fixation de sup-
port d'échelon pour supporter des échelons de
I'échelle en bois, et qui peuvent étre appliquées sur
la face intérieure des éléments de structure.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des éléments porteurs
en feuille métallique pour supporter des échelons
en marbre.
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Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des douilles filetées
pour attacher desdites brides de fixation ou les élé-
ments porteurs ou supports auxdits éléments de
structure.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus une barre tubulaire,
munie d'un orifice traversant pour un engagement
dans celui-ci de vis de maintien pour tenir un élé-
ment de type plague formant ledit échelon d'échel-
le.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément pied por-
teur, constitué par deux portions espacées et dis-
posées en fourche, qui peuvent étre reliées a la por-
tion d'extrémité de I'élément de structure et s'éten-
dant & partir d'un élément de base.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus, pour la réalisation
d'échelles en hélice, des éléments de structure pré-
sentant des portions mutuellement inclinées.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture intérieur pour une échelle en hélice, présentant
une portion centrale a laquelle sont reliées une
oreille avant et une oreille arriére qui sont mutuel-
lement inclinées par rapport & la portion centrale.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture intérieur de départ pour une échelle en hélice,
ayant un corps central & partir duquel s'étend une
oreille arriére inclinée.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture intérieur d'extrémité présentant un corps cen-
tral & partir duquel s'étend une oreille avant inclinée.

Echelle métallique, selon I'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture extérieur pour une échelle en hélice, qui est
muni d'un corps central auquel sont reliés un bras
avant et un bras arriére se terminant respective-
ment par une oreille avant et une oreille arriére qui
sont mutuellement inclinées.
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Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture extérieur de départ présentant un corps central
a partir duquel s'étend un bras arriére, qui se termi-
ne par une oreille arriéreinclinée.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture extérieur d'extrémité présentant un corps cen-
tral & partir duquel s'étend un bras avant se termi-
nant par une oreille avant inclinée.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture intérieur de raccord présentant un corps central
disposé en relation coplanaire avec un bras avant
se terminant par une oreille avant, une oreille arrié-
re inclinée étant de plus prévue.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de struc-
ture extérieur de raccord présentant un corps cen-
tral a partir duquel s'étend un bras avant coplanaire
avec la portion centrale et une oreille avant, un bras
arriére incliné se terminant par une oreille arriére
inclinée étant de plus prévu.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ledit
élément de type plaque, constituant I'échelon de
I'échelle, est équipé de portions crénelées pour un
couplage avec une contremarche.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus des éléments de type
plaque constituant la base de support pour un re-
vétement formant ledit échelon d'échelle.

Echelle métallique, selon l'une ou plus des reven-
dications précédentes, caractérisée en ce que ladi-
te échelle comprend de plus un élément de type pla-
que en feuille métallique formant une plague en un
seul bloc, sur la marche de I'échelon, et une autre
plaque, sur la contremarche de I'échelon.
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