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Description

FIELD OF THE INVENTION

[0001] The invention relates to a ladder as defined in
the preamble of claim 1.

BACKGROUND OF THE INVENTION

[0002] Known from the prior art, for example publica-
tion EP 1 777 358 A2, is a telescopic hang-on ladder
including a set of ladder elements coupled to each other
so that the sequential ladder elements are telescopically
movable relative to each other in order to extend and
collapse the ladder. Each ladder element includes two
parallel stringers spaced apart from each other, the
cross-sectional profile of each stringer comprising a pla-
nar web, and guide members on each of the long edges
of the web, wherein the guide members of the stringer
of each upper ladder element constitute a slide guide for
the stringer of the lower ladder element. A step extends
between the stringers substantially perpendicularly to the
lengthwise direction of the stringers and is mounted from
each end to the web of a stringer approximately in the
middle of the cross section of the stringer. In the EP pub-
lication, the long edges of the web comprise outwardly
opening grooves and adjacent inwardly opening grooves
which constitute the guide members. The problem is that
with such a structure the stringers of the ladder are all
disposed adjacent to each other when the ladder is pro-
vided in the collapsed position, and the bunch constituted
by the stringers becomes relatively wide. A wide stringer
structure appears obtrusive on the façade of a building.
In addition, to have a sufficient width for the lowest step,
the ladder becomes considerably wide at the upper part.
A further problem is that the stringer profile of the EP
publication can be reasonably manufactured only by ex-
truding light metal, which limits the available materials.
In order to have a sufficiently strong structure from light
metal, it must have a high material thickness, whereby
the stringer structure becomes thick. For example, the
use of steel as the stringer material of the EP publication
is practically excluded.
[0003] Furthermore, known from publication US
3,997,026 is a telescopic emergency ladder wherein the
stringers of the ladder elements fit telescopically within
each other so that all the lower stringers are disposed
within the uppermost stringer. In the US publication the
cross-sectional profile of a stringer is square or rectan-
gular, which makes the stringer structure thick and ob-
trusive.
[0004] US 4,429,766 discloses a telescopic ladder ac-
cording to the preamble of claim 1.

OBJECTIVE OF THE INVENTION

[0005] The objective of the invention is to remedy the
drawbacks referred to above.

[0006] Specifically, the objective of the invention is to
disclose an emergency ladder wherein the stringers can
be manufactured by bending and wherein the material
of the stringers is not limited to light metal.
[0007] In using the telescopic ladder as an emergency
ladder to be hung on a wall it is most of the time normally
disposed in its collapsed configuration until being de-
ployed in an emergency situation to an extended config-
uration for emergency exit. The objective of the invention
is to disclose a ladder wherein the assembly constituted
by the stringers is as narrow as possible when the ladder
is disposed in the telescopically collapsed configuration,
so that the ladder can be made as unobtrusive as pos-
sible.

SUMMARY OF THE INVENTION

[0008] The ladder according to the invention is char-
acterized by what has been presented in claim 1.
[0009] According to the invention both of the long edg-
es of the web comprise a planar flange bent at an acute
angle relative to the plane of the web, wherein the flanges
together with the web constitute said guide members, so
that each stringer of the upper ladder element constitutes
a dovetail guide for the stringer of the lower ladder ele-
ment fitted within said stringer.
[0010] The advantage of the invention is that the string-
ers of the ladder can be made strong, rigid and when
provided in the telescopically nested collapsed configu-
ration the structure is flat and unobtrusive.
[0011] In one embodiment of the ladder the stringers
are formed from a metal sheet by bending.
[0012] In one embodiment of the ladder a stringer com-
prises an elongated slot, the length of which determines
the allowed range for the movement of the stringer of the
lower ladder element fitted within said stringer.
[0013] In one embodiment of the ladder a projecting
member is mounted to the upper end of a stringer, where-
in the projecting member is fitted to extend through the
slot of the upper stringer substantially not further than
the level of the outer surface of the web, so that the lower
end of the slot constitutes a stop for the movement of the
projecting member.
[0014] In one embodiment of the ladder the projecting
member is a countersunk bolt with the head part disposed
in the slot, and wherein the edges of the slot comprise a
bevel with the bevel angle corresponding to the angle of
the head part.
[0015] In one embodiment of the ladder the counter-
sunk bolt is adapted, together with a nut screwed thereto,
to constitute a mounting member in order to mount a step
to the web of a stringer.
[0016] In one embodiment of the ladder both ends of
a step comprise at least one long hole disposed in the
lengthwise direction of the step. The nut includes at least
one transverse projection extending through the long
hole, so that in tightening the nut the transverse projection
tightens against one end of the long hole.
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[0017] In one embodiment of the ladder the nut is a
wing nut, the wings of which constitute said transverse
projections. The step has a cross-sectional profile of an
upturned U-shape, wherein both of the U-branches of
the step comprise said long hole through which the wing
of the wing nut extends.
[0018] In one embodiment of the ladder the uppermost
ladder element of the ladder is adapted to be connected
to the wall of a building by a connection device.
[0019] In one embodiment of the ladder the connection
device includes a wall mounting which is mountable to
the wall of a building, and at least two folding arms piv-
otally mounted from one end to the wall mounting and
pivotally mounted from the other end to the uppermost
ladder element, wherein the folding arms constitute an
articulated parallelogram mechanism by which the ladder
is moveable between a storage position close to the wall
and a service position spaced apart from the wall. The
ladder includes a releasable locking device adapted to
hold the ladder in the telescopically collapsed storage
position and, once the user has released the locking de-
vice, to deploy the ladder to the service position and to
extend telescopically.
[0020] In one embodiment of the ladder the ladder is
a deployable emergency ladder.

LIST OF FIGURES

[0021] In the following, the invention will be described
in detail by means of examples of its embodiments with
reference to the accompanying drawing in which

Fig. 1 illustrates one embodiment of the ladder ac-
cording to the invention as seen obliquely from be-
low,

Fig. 2 illustrates the ladder of Fig. 1 as seen directly
from below,

Fig. 3 illustrates the ladder of Fig. 1 in an extended
position,

Fig. 4 illustrates detail C of Fig. 3,

Fig. 5 illustrates detail D of Fig. 3,

Fig. 6 illustrates a side view of the ladder according
to the invention as seen obliquely from above, ap-
plied as an emergency ladder and mounted to a wall
by a coupling device, in a collapsed position ready
to be deployed, and

Fig. 7 illustrates the emergency ladder of Fig. 6 in a
deployed extended position.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Fig. 1 and 3 show a telescopic hang-on ladder

including a set of ladder elements 11, 12, 13 ... 16 coupled
to each other so that the sequential ladder elements are
telescopically movable relative to each other in order re-
spectively to extend and collapse the ladder. Each ladder
section includes two parallel stringers 21 and 22 spaced
apart from each other.
[0023] The cross-sectional profile of a stringer com-
prises a planar web 3, and both long edges of the web 3
comprise guide members, wherein the guide members
of the stringer of each upper ladder element constitute a
slide guide for the stringer of the adjacent lower ladder
element. A step 4 extends between the stringers 21 and
22 substantially perpendicularly to the lengthwise direc-
tion of the stringers 21, 22 and is mounted from each end
to the web 3 of the stringer.
[0024] The stringers 21, 22 of each ladder element are
substantially fitted, for the most of their part, within the
corresponding stringers of the adjacent upper ladder el-
ement. As shown best in Fig. 2, both of the long edges
of the web 3 comprise a planar flange 5, 6 bent at an
acute angle α relative to the plane of the web, wherein
the flanges together with the web 3 constitute the guide
members, so that each stringer of the upper ladder ele-
ment constitutes a dovetail guide for of the lower ladder
element fitted within said stringer. The stringers 21, 22

are preferably formed from a metal sheet by bending.
[0025] As shown in Fig. 3, each stringer 21, 22 com-
prises an elongated slot 7, the length of which determines
the allowed movement range of the stringer of the lower
ladder element fitted within said stringer.
[0026] Mounted to the upper end of a stringer is a pro-
jecting member 8 fitted to extend through the slot 7 of
the upper stringer substantially not further than the level
of the outer surface of the web 3, so that the lower end
of the slot 7 constitutes a stop for the movement of the
projecting member 8. As shown in Fig. 5, in the embod-
iment of the figures the projecting member 8 is a coun-
tersunk bolt 8 with the head part 9 disposed in the slot
7, the edges of the slot comprising a bevel 10, the bevel
angle of which corresponds to the angle of the head part.
At the same time, the countersunk bolt 8 is adapted, to-
gether with a nut 11 screwed thereto, to constitute a
mounting member in order to mount a step 4 to the web
3 of the stringer.
[0027] As best shown in Fig. 4, both ends of a step 4
comprise a long hole 12. The nut 11 includes a transverse
projection 13 extending through the long hole 12, so that
in tightening the nut 11 the transverse projection 13 tight-
ens against the end of the long hole 12. The nut 11 is a
wing nut, the wings of which constitute the transverse
projections 13. The step 4 has a cross-sectional profile
of an upturned U-shape. Both of the U-branches 14 of
the step 4 comprise a long hole 12, through which the
wing of the wing nut extends. When the countersunk
screw is tightened, the wings 13 of the wing nut 111 press
against the end of the long hole 12 and tighten the step
4 in place.
[0028] Fig. 6 and 7 show a deployable emergency lad-
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der. The uppermost ladder element 11 of the ladder is
adapted to be coupled to the wall of a building by a cou-
pling device 15. The coupling device 15 includes a wall
mounting 16 that is mountable to the wall of a building,
and at least two folding arms 17, 18 pivotally mounted
from one end to the wall mounting 16 and pivotally mount-
ed from the other end to the uppermost ladder element
11, so that the folding arms 17, 18, the wall mounting 16
and the uppermost ladder element 11 constitute an ar-
ticulated parallelogram mechanism. The path of move-
ment of the articulated parallelogram mechanism is lim-
ited by stops so that the movement is stopped when the
folding arms are disposed in the horizontal position. By
the mechanism, the ladder is moveable between a stor-
age position A close to the wall, as presented in Fig. 6,
and a service position B spaced apart from the wall, as
presented in Fig. 7. The ladder includes a releasable lock-
ing device 19 adapted to hold the ladder telescopically
collapsed in the storage position A and, once the user
has released the locking device, to deploy the ladder to
the service position B and to extend telescopically.
[0029] The invention is not limited merely to the exam-
ples of its embodiments referred to above; instead, many
variations are possible within the scope of the inventive
idea defined by the claims.

Claims

1. A telescopic hang-on ladder including a set of ladder
elements (11, 12, 13, 14...) coupled to each other so
that the sequential ladder elements are telescopical-
ly movable relative to each other in order to extend
and collapse the ladder, each ladder element includ-
ing

- two parallel stringers (21, 22) spaced apart from
each other, the cross-sectional profile of a string-
er comprising a planar web (3), and guide mem-
bers on each of the long edges of the web,
wherein the guide members of the stringer of
each upper ladder element constitute a slide
guide for the stringer of the adjacent lower ladder
element, and
- a step (4) extending between the stringers sub-
stantially perpendicularly to the lengthwise di-
rection of the stringers (21, 22) and mounted from
both ends to the web (3) of the stringer,
- the stringers (21, 22) of each ladder element
are substantially fitted for the most of their part
within the corresponding stringers of the adja-
cent upper ladder element; characterized in
that both of the long edges of the web (3) com-
prise a planar flange (5, 6) bent at an acute angle
relative to the plane of the web, wherein the
flanges together with the web constitute said
guide members so that each stringer of the up-
per ladder element constitutes a dovetail guide

for the stringer of the lower ladder element fitted
within said stringer.

2. The ladder according to claim 1, characterized in
that the stringers (21, 22) are formed from a metal
sheet by bending.

3. The ladder according to claim 1 or 2, characterized
in that a stringer (21, 22) comprises an elongated
slot (7), the length of which determines the allowed
movement range of the stringer of the lower ladder
element fitted within said stringer.

4. The ladder according to claim 3, characterized in
that a projecting member (8) is mounted to the upper
end of a stringer, wherein the projecting member is
fitted to extend through the slot (7) of the upper string-
er substantially not further than the level of outer sur-
face of the web (3), so that the lower end of the slot
constitutes a stop for the movement of the projecting
member.

5. The ladder according to claim 3, characterized in
that the projecting member (8) is a countersunk bolt
(8), the head part (9) of which is disposed in the slot
(7), and wherein the edges of the slot comprise a
bevel (10), the bevel angle of which corresponds to
the angle of the head part.

6. The ladder according to claim 5, characterized in
that the countersunk bolt (8) is adapted together with
a nut (11) screwed thereto to constitute a mounting
member in order to mount a step (4) to the web (3)
of a stringer.

7. The ladder according to claim 6, characterized in
that both of the ends of a step (4) comprise at least
one long hole (12); and that the nut (11) includes at
least one transverse projection (13) extending
through the long hole (12) so that in tightening the
nut (11) the transverse projection (13) tightens
against one end of the long hole.

8. The ladder according to claim 7, characterized in
that the nut (11) is a wing nut, the wings of which
constitute said transverse projections (13); and that
the step (4) has a cross-sectional profile of an up-
turned U-shape, wherein both of the U-branches (14)
of the step comprise said long hole (12) through
which the wing of the wing nut extends.

9. The ladder according to any one of claims 1 to 8,
characterized in that an uppermost ladder element
of the ladder is adapted to be coupled to the wall of
a building by a coupling device (15).

10. The ladder according to claim 8, characterized in
that the coupling device (15) includes a wall mount-
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ing (16) that is mountable to the wall of a building,
and at least two folding arms (17, 18) pivotally mount-
ed from one end to the wall mounting and pivotally
mounted from the other end to the uppermost ladder
element, so that the folding arms constitute an artic-
ulated parallelogram mechanism by which the ladder
is moveable between a storage position (A) close to
the wall and a service position (B) spaced apart from
the wall; and that the ladder includes a releasable
locking device (19) adapted to hold the ladder tele-
scopically collapsed in the storage position (A), and,
once the user has released the locking device, to
deploy the ladder to the service position (B) and to
extend telescopically.

11. The ladder according to any one of claims 1 to 10,
characterized in that the ladder is a deployable
emergency ladder.

Patentansprüche

1. Eine aufhängbare Teleskopleiter mit einem Satz von
Leiterelementen (11, 12, 13, 14...), die miteinander
gekoppelt sind, so dass die aufeinanderfolgenden
Leiterelemente teleskopisch zueinander beweglich
sind, um die Leiter auszufahren oder einzufahren,
wobei jedes Leiterelement aufweist:

- zwei voneinander beabstandete parallele Hol-
me (21, 22), wobei das Querschnittsprofil eines
Holms einen ebenen Steg (3) und Führungse-
lemente an jeder der Längskanten des Stegs
aufweist, wobei die Führungselemente des
Holms jedes oberen Leiterelements eine Gleit-
führung für den Holm des angrenzenden unte-
ren Leiterelements bilden, und
- eine Sprosse (4), die sich zwischen den Hol-
men im Wesentlichen senkrecht zur Längsrich-
tung der Holme (21, 22) erstreckt und mit beiden
Enden an dem Steg (3) des Holms befestigt ist,
wobei die Holme (21, 22) jedes Leiterelements
im Wesentlichen für ihren größten Teil innerhalb
der entsprechenden Holme des angrenzenden
oberen Leiterelement eingesetzt sind;

dadurch gekennzeichnet, dass beide Längskan-
ten des Stegs (3) einen ebenen Flansch (5, 6) haben,
der in einem spitzen Winkel relativ zu der Ebene des
Stegs gebogen ist, wobei die Flansche zusammen
mit dem Steg die Führungselemente bilden, so dass
jeder Holm des oberen Leiterelements eine Schwal-
benschwanzführung für den Holm des unteren Lei-
terelement bildet, der in den Holm eingesetzt ist.

2. Die Leiter nach Anspruch 1, dadurch gekennzeich-
net, dass die Holme (21, 22) durch Biegen aus einem
Metallblech gebildet sind.

3. Die Leiter nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass ein Holm (21, 22) einen längli-
chen Schlitz (7) aufweist, dessen Länge den zuläs-
sigen Bewegungsbereich des Holms des unteren
Leiterelements bestimmt, das in den Holm einge-
setzt ist.

4. Die Leiter nach Anspruch 3, dadurch gekennzeich-
net, dass ein vorstehendes Element (8) an dem obe-
ren Ende eines Holms montiert ist, wobei das vor-
stehende Element sich durch den Schlitz (7) des
oberen Holms und im Wesentlichen nicht weiter als
auf das Niveau der Außenfläche des Stegs (3) er-
streckend eingesetzt ist, so dass das untere Ende
des Schlitzes einen Anschlag für die Bewegung des
vorstehenden Elements bildet.

5. Die Leiter nach Anspruch 3, dadurch gekennzeich-
net, dass das vorstehende Element (8) eine Senk-
kopfschraube ist (8), deren Kopfteil (9) in dem Schlitz
angeordnet ist (7), und wobei die Ränder des Schlit-
zes eine Schräge (10) aufweisen, deren Schrägwin-
kel dem Winkel des Kopfteils entspricht.

6. Die Leiter nach Anspruch 5, dadurch gekennzeich-
net, dass die Senkkopfschraube (8) zusammen mit
einer darauf geschraubten Mutter (11) angepasst ist,
ein Befestigungselement zu bilden, um eine Sprosse
(4) an dem Steg (3) eines Holms zu montieren.

7. Die Leiter nach Anspruch 6, dadurch gekennzeich-
net, dass beide Enden einer Sprosse (4) zumindest
ein Langloch (12) haben; und dass die Mutter (11)
wenigstens einen Quervorsprung (13) hat, der sich
durch das Langloch (12) erstreckt, so dass sich beim
Festziehen der Mutter (11) der Quervorsprung (13)
gegen ein Ende des Langlochs verspannt.

8. Die Leiter nach Anspruch 7, dadurch gekennzeich-
net, dass die Mutter (11) eine Flügelmutter ist, deren
Flügel die Quervorsprünge bilden (13); und dass die
Sprosse (4) ein Querschnittsprofil einer umgekehr-
ten U-Form aufweist, wobei beide U-Schenkel (14)
der Sprosse das Langloch (12) aufweisen, durch das
sich der Flügel der Flügelmutter erstreckt.

9. Die Leiter nach einem der Ansprüche 1 bis 8, da-
durch gekennzeichnet, dass ein oberstes Leitere-
lement der Leiter angepasst ist, durch eine Kupp-
lungsvorrichtung (15) an die Wand eines Gebäudes
gekoppelt zu werden.

10. Die Leiter nach Anspruch 8, dadurch gekennzeich-
net, dass die Kupplungsvorrichtung (15) eine Wand-
halterung (16) aufweist, die an der Wand eines Ge-
bäudes anbringbar ist, und mindestens zwei Gelen-
karme (17, 18) aufweist, die mit einem Ende
schwenkbar an der Wandhalterung und mit dem an-
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deren Ende schwenkbar an dem obersten Leitere-
lement angebracht sind, so dass die Gelenkarme
einen gelenkigen Parallelogrammmechanismus bil-
den, mit dem die Leiter zwischen einer Lagerposition
(A) nahe der Wand und einer Gebrauchsstellung (B)
im Abstand von der Wand beweglich ist; und dass
die Leiter eine lösbare Verriegelungsvorrichtung
(19) aufweist, die ausgelegt ist, die Leiter teleskop-
artig eingefahren in der Lagerposition (A) zu halten,
und, sobald der Benutzer die Verriegelungseinrich-
tung gelöst hat, die Leiter in die Gebrauchsstellung
zu entfalten (B) und teleskopartig auszufahren.

11. Die Leiter nach einem der Ansprüche 1 bis 10, da-
durch gekennzeichnet, daß die Leiter eine entfalt-
bare Notleiter ist.

Revendications

1. Echelle télescopique à suspension comprenant un
ensemble d’éléments d’échelle (11, 12, 13, 14...) cou-
plés entre eux de sorte que les éléments d’échelle
séquentiels sont mobiles de manière télescopique
les uns par rapport aux autres afin de déployer et de
replier l’échelle, chaque élément d’échelle
comprenant :

deux limons parallèles (21, 22) espacés l’un de
l’autre, le profil transversal d’un limon compre-
nant un tirant plan (3), et des éléments de gui-
dage sur chacun des bords longs du tirant, dans
lequel les éléments de guidage du limon de cha-
que élément d’échelle supérieur constituent un
guide coulissant pour le limon de l’élément
d’échelle inférieur adjacent, et
un échelon (4) s’étendant entre les limons sen-
siblement perpendiculairement au sens de la
longueur des limons (21, 22) et monté à partir
des deux extrémités vers le tirant (3) du limon,

les limons (21, 22) de chaque élément d’échelle sont
sensiblement montés pour la majeure partie à l’inté-
rieur des limons correspondants de l’élément
d’échelle supérieur adjacent ; caractérisée en ce
que les deux bords longs du tirant (3) comprennent
une bride plane (5, 6) courbée à un angle aigu par
rapport au plan du tirant, dans laquelle les brides
conjointement avec le tirant constituent lesdits élé-
ments de guidage de sorte que chaque limon de l’élé-
ment d’échelle supérieur constitue un guide en
queue d’aronde pour le limon de l’élément d’échelle
inférieur monté à l’intérieur dudit limon.

2. Echelle selon la revendication 1, caractérisée en
ce que les limons (21, 22) sont formés à partir d’une
tôle métallique par cintrage.

3. Echelle selon la revendication 1 ou 2, caractérisée
en ce qu’un limon (21, 22) comprend une fente al-
longée (7) dont la longueur détermine la plage de
mouvement autorisée du limon de l’élément d’échel-
le inférieur monté à l’intérieur dudit limon.

4. Echelle selon la revendication 3, caractérisée en
ce qu’un élément en saillie (8) est monté sur l’extré-
mité supérieure d’un limon, dans laquelle l’élément
en saillie est monté pour s’étendre à travers la fente
(7) du limon supérieur sensiblement pas davantage
que le niveau de la surface externe du tirant (3), de
sorte que l’extrémité inférieure de la fente constitue
une butée pour le mouvement de l’élément en saillie.

5. Echelle selon la revendication 3, caractérisée en
ce que l’élément en saillie (8) est un boulon fraisé
(8), dont la partie de tête (9) est disposée dans la
fente (7), et dans laquelle les bords de la fente com-
prennent un biseau (10), dont l’angle de biseau cor-
respond à l’angle de la partie de tête.

6. Echelle selon la revendication 5, caractérisée en
ce que le boulon fraisé (8) est adapté conjointement
avec un écrou (11) vissé dans ce dernier pour cons-
tituer un élément de montage afin de monter un
échelon (4) sur le tirant (3) d’un limon.

7. Echelle selon la revendication 6, caractérisée en
ce que les deux extrémités d’un échelon (4) com-
prennent au moins un trou long (12) ; et en ce que
l’écrou (11) comprend au moins une saillie transver-
sale (13) s’étendant à travers le trou long (12) de
sorte que lors du serrage de l’écrou (11), la saillie
transversale (13) se serre contre une extrémité du
trou long.

8. Echelle selon la revendication 7, caractérisée en
ce que l’écrou (11) est un écrou à ailes, dont les
ailes constituent lesdites saillies transversales (13) ;
et en ce que l’échelon (4) a un profil transversal en
forme de U renversé, dans laquelle les deux bran-
ches du U (14) de l’échelon comprennent ledit trou
long (12) à travers lequel l’aile de l’écrou à ailes
s’étend.

9. Echelle selon l’une quelconque des revendications
1 à 8, caractérisée en ce que l’élément d’échelle le
plus haut de l’échelle est adapté pour être couplé au
mur d’un bâtiment par un dispositif de couplage (15).

10. Echelle selon la revendication 8, caractérisée en
ce que le dispositif de couplage (15) comprend un
support de mur (16) qui peut être monté sur le mur
d’un bâtiment, et au moyen deux bras pliables (17,
18) montés de manière pivotante à partir d’une ex-
trémité vers le support de mur et montés de manière
pivotante à partir de l’autre extrémité jusqu’à l’élé-
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ment d’échelle le plus haut, de sorte que les bras
pliables constituent un mécanisme parallélogramme
articulé grâce auquel l’échelle est mobile entre une
position de stockage (A) à proximité du mur et une
position de service (B) éloignée du mur ; et en ce
que l’échelle comprend un dispositif de blocage
amovible (19) adapté pour maintenir l’échelle repliée
de manière télescopique dans la position de stocka-
ge (A), et, une fois que l’utilisateur a débloqué le
dispositif de blocage, pour déployer l’échelle dans
la position de service (B) et pour la déployer de ma-
nière télescopique.

11. Echelle selon l’une quelconque des revendications
1 à 10, caractérisée en ce que l’échelle est une
échelle de secours déployable.
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