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(57) Abstract: There is provided a collapsible ladder comprising several collapsible
ladder sections, each or at least part of the ladder sections comprising two hollow
ladder bars arranged parallel to each other and interconnected at an upper end by a
rung, and each collapsible ladder section being telescopically inserted into a lower
ladder section. Each ladder bar of a collapsible ladder section has a locking hole ad-
jacent the lower end part of the ladder bar and an extension below the locking hole.
Retaining mechanisms are provided in at least part of the rungs for locking the col-
lapsible ladder sections relative to one another when the collapsible ladder sections
are extended, each of or part of said retaining mechanisms comprising a locking pin,
which can be brought into an extended and locked position in order to engage a cor-
responding locking hole provided in the ladder bar of a ladder section positioned
there above, and each of or part of said retaining mechanisms further comprising a re-
lease part with a release lever or arm for retracting the locking pin from the locked
position into the un-locked position. For at least one lower ladder section two actuat -
ing elements are provided on top of the rung of the lower ladder section with one ac-
tuating element at each end of the rung, each said actuating element being arranged
for actuating a release lever of a retaining mechanism provided in the rung of an
above positioned ladder section, and each of said actuating elements having an inner
side face extending in a direction along a corresponding ladder bar of the above posi-
tioned ladder section. It is preferred that an upper part of an outer side face of the ac-
tuating element is inclined inward towards the ladder bar resulting in an acute angle o
of not above 45° between the ladder bar and the upper part of the outer side face of
the actuating element. Thus, the actuating element may urge the fingers or a body
part of a user to be displaced laterally when the rung of the above ladder section is
moving downwards when collapsing the ladder. It is also preferred that the release
levers or arms of the above positioned ladder section has an at least partly inclined or
convex end part for contacting the inclined upper part of the corresponding actuating
elements of the lower ladder section.
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COLLAPSIBLE LADDER

FIELD OF INVENTION

The present invention relates to a collapsible ladder of the type comprising U-shaped

ladder sections being telescopically inserted in each other.

BACKGROUND OF THE INVENTION

Ladders having collapsible and expandable ladder sections are used in order to make the

ladder smaller for storage and transport purposes.

In the European patent EP-B1-0 527 766 a collapsible ladder is described comprising
ladder bars divided into sections interconnected by rungs. In each ladder section is
provided retaining or locking mechanisms, designed to automatically release the upper
ladder sections, when a rung reaches a lower rung. This means, that subsequent to the
release of the lowermost ladder section, the following ladder sections are automatically
released, whereby the ladder collapses. However, when collapsing the ladder, the rungs
are collapsing on top of each other, thereby generating a safety problem for the users

hands and fingers.

Thus, there is a need for a collapsible ladder, which allows the ladder sections to be
automatically released by release of the lowermost ladder section, but which provides a

safety distance between the rungs to avoid injuries of a users hands or fingers.

SUMMARY OF THE INVENTION

According to the present invention there is provided a collapsible ladder comprising:
several collapsible ladder sections, each or at least part of the ladder sections
comprising two hollow ladder bars arranged parallel to each other and interconnected at
an upper end by a rung, and each collapsible ladder section being telescopically inserted
into a lower ladder section;
wherein each ladder bar of a collapsible ladder section has a locking hole adjacent

the lower end part of the ladder bar and an extension below the locking hole;
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wherein retaining mechanisms are provided in at least part of the rungs for locking
the collapsible ladder sections relative to one another when the collapsible ladder sections
are extended, each of or part of said retaining mechanisms comprising a locking pin,
which can be brought into an extended and locked position in order to engage a
corresponding locking hole provided in the ladder bar of a ladder section positioned there
above, and each of or part of said retaining mechanisms further comprising a release part
with a release lever or arm for retracting the locking pin from the locked position into the
un-locked position; and

wherein for at least one lower ladder section two actuating elements are provided
on top of the rung of the lower ladder section with one actuating element at each end of
the rung, each said actuating element being arranged for actuating a release lever of a
retaining mechanism provided in the rung of an above positioned ladder section, and each
of said actuating elements having an inner side face extending in a direction along a

corresponding ladder bar of the above positioned ladder section.

It is preferred that an upper part or at least the upper part of an outer side face of the
actuating element is inclined inward towards the ladder bar resulting in an acute angle a
of not above 45° between the ladder bar and said upper part of the outer side face of the
actuating element, or resulting in an acute angle a of not above 45° between the inner
side face of the actuating element and said upper part of the outer side face of the

actuating element.

Hereby the actuating element may urge the fingers or a body part of a user to be
displaced laterally when the rung of the above ladder section is moving downwards when

collapsing the ladder.

It is also preferred that the inner side face of an actuating element extend fully along the

corresponding ladder bar of the above positioned ladder section.

It is within one or more embodiments of the invention that the release levers or arms of
the retaining mechanisms of the above positioned ladder section has an at least partly
inclined or convex end part for contacting the inclined upper part of the corresponding

actuating elements of the lower ladder section.



10

15

20

25

30

35

WO 2015/018661 PCT/EP2014/066026
3

According to an embodiment of the invention then at least part of the collapsible ladder
sections are provided with means for maintaining a safety distance between two adjacent
rungs when collapsing the ladder. It is preferred that the height of the actuating elements
is larger than or equal to the safety distance held between adjacent rungs of the collapsed
ladder. The safety distance may be is at least 15 mm, such as at least 20 mm, or such as
at least 25mm. According to an embodiment of the invention, then at least part of the
collapsible ladder sections may have spacers provided at the bottom of the rungs for
maintaining said safety distance between two adjacent rungs when collapsing the ladder.
Thus, the rung spacers may have a height of at least 15 mm, such as at least 20 mm, or
such as at least 25 mm, and the distance between a ladder bar and a rung spacer may be
at least 80 mm. According to another embodiment of the invention, then the safety
distance between two adjacent rungs of two adjacent collapsible ladder sections, a lower
and an upper ladder section, may be provided by a stopper plug being arranged at the
bottom of each ladder bar of the lower and upper ladder sections, whereby the stopper
plug of a ladder bar of the upper ladder section is stopped by the stopper plug of the
ladder bar of the lower ladder section when collapsing the ladder. Here, the safety

distance may be defined by the length of the ladder bars and the stopper plugs.

It is preferred that the acute angle a of the upper part of the actuating element is not

above 40°, such as not above 35°, or such as not above 30°.

It is within one or more embodiments of the invention that a locking pin is spring biased
towards the extended position in order to engage the corresponding locking hole provided

in the ladder bar of the ladder section positioned there above.

The present invention also covers embodiments wherein a connector is provided at each
end of the rung of a collapsible ladder section for interconnecting the rung with the two
ladder bars. The actuating elements of a ladder section may be hold by a connector at the

end of the rung. The connectors and the actuating elements may be made of plastic.
It is preferred that there is no retaining mechanism in the uppermost rung. It is also
preferred that the ladder bars are formed of circular tubing, which may be Aluminium

tubing.

BRIEF DESCRIPTION OF THE DRAWINGS
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Fig. 1 is a front view of a partly collapsed ladder according to a first embodiment the

present invention,

Fig. 2 shows part of a cut-through upper rung with retaining mechanism for locking the
above ladder section and part of a lower rung with an actuating element for un-locking the

retaining mechanism of the upper rung according to an embodiment of the invention,

Figs. 3a and 3b illustrate two different embodiments of a release part for use in the

retaining mechanism of Fig. 2 according to an embodiment of the invention,

Figs. 4a, 4b and 4c illustrate arrangements of the actuating element of Fig. 2 according to

embodiments of the invention, and

Fig. 5 show a cut through of two collapsed ladder sections according to a second
embodiment of the invention, where stopper plugs are arranged at the bottom of the
ladder bars in order to provide a safety distance between the rungs of the collapsed

sections.

DETAILED DESCRIPTION OF EMBODIMENTS

A collapsible ladder according to a first embodiment of the invention is illustrated in Fig. 1.
Fig. 1 shows a partly collapsed ladder 100, where the ladder has a number of collapsible
ladder sections with hollow ladder bars 101a,b,c, 102a,b,c, arranged parallel to each other
and interconnected at an upper end by a rung 103a,b,c. In Fig. 1 the two uppermost
ladder sections are collapsed while the third uppermost ladder section is in an extended
and locked position. Each collapsible ladder section is telescopically inserted into a lower
ladder section. The lowermost ladder section, which is not a collapsible ladder section,
also has a rung 103d for interconnecting the ladder bars 101d, 102d. Each rung 103a,b,c
of the collapsible ladder sections has two spacers 104, 105 provided at the bottom side of
the rung 103a. The spacers 104, 105 will maintain a safety distance between the rungs
103a,b,c,d of the collapsed ladder. In a preferred embodiment the spacers 104, 105 have
a height of 20 or 25 mm and the distance from a spacer 104 to the ladder bar 101c is at

least 80 mm. Thus, when this ladder 100 is collapsed, there will be a safety distance
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between the rungs 103a,b,c of 20 or 25 mm and a safety distance between the spacers
104, 105 and the ladder bars 101¢, 102¢ of 80 mm.

Actuating elements 106¢,d and 107¢,d for un-locking an above ladder section are
arranged at the two lowermost ladder sections, with actuating elements 106d, 107d being
arranged on top of the rung 103d and extending along or in the direction along the ladder
bars 101c, 102c, respectively, of the above ladder section. Similarly, actuating elements
106¢, 107c¢ are arranged on top of the rung 103¢ and extending along or in the direction
along the ladder bars 101b, 102b, respectively, of the above ladder section. There is no
need for actuating elements of the upper rungs 103b and 103a, as the uppermost ladder

section with rung 103a will be un-locked by the actuating elements 106¢ and 107c.

As the actuating elements 106, 107 for un-locking an above ladder section are arranged
at the top of the rung 103 of a lower ladder section, then subsequent to un-locking a lower
ladder section, the above ladder sections may automatically be released, whereby the
ladder sections collapses, while at the same time keeping a safety distance between the
collapsed rungs. The rung 103d of the lowermost ladder section has no spacers but has
release activating means 108, 109, which may be arranged on the front side of the rung
103d. If the ladder is fully extended, then activation of the release activating means 108,
109 will release the above ladder section, which then collapses and the actuating
elements 106d, 107d un-lock the above ladder section, thereby releasing the next ladder

section and so on until the ladder is fully collapsed.

The principle of operation of locking and un-locking of a collapsible ladder section of the
ladder of Fig. 1 is described in connection with Fig. 2. Fig. 2 shows part of a cut-through
upper rung 201, which upper rung 201 in each side end has a retaining mechanism 202
for locking a ladder bar 203 of the above ladder section. Fig. 2 also shows part of a lower
rung 204 with an actuating element 205 for un-locking the retaining mechanism 202 of the
upper rung 201. The rung 201 is connected to a ladder bar 206 by a connector 207 and
the rung 204 is connected to a ladder bar 208 by a connector 209. The ladder bar 203 is
inserted in the ladder bar 206, and ladder bar 206 is inserted in the ladder bar 208.

The ladder bar 203 has a locking hole 210 and the retaining mechanism 202 has a
corresponding locking pin 211, which can be brought into an extended and locked position

in order to engage the locking hole 210. The retaining mechanism 202 also has a release
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part 212 with a release lever or arm 213 for bringing the locking pin 211 into a retracted

and un-locked position.

The retaining mechanism 202 further comprises a shell 214, being press-fitted into the
rung 201, where the shell 214 receives the locking pin 211. The locking pin 211 is
displaceably mounted in the shell 214 and is in one end biased by a spring 215. The
locking pin 211 is provided with a waist or recess portion 216 in the mid portion of the

locking pin 211. The waist or recess portion 216 serves to receive the release part 212.

The release part 212 with the release lever or arm 213 may be pivotally mounted with a
pivot or axis 219 to the rung 201, and the upper part of the release part 212 is a
connecting part, which may be forked shaped, and which claps or jams about the waist or

recess 216 of the locking pin 211.

At the end of the bottom of the rung 201, there is a recess 218, and the end part of the
release lever or arm 213 extends within the recess 218, thereby enabling the actuating
element 205 of the lower rung 204 to contact the release lever 213, pushing the release
lever 213 upwards, which makes the upper part of the release part 212 pushing the
locking pin 211 against the spring 215 and out of the locking hole 210, thereby un-locking
the ladder bar 203.

The actuating element 205 is arranged on top of the rung 204 with an inner side face
extending along the ladder bar 206 of the above positioned ladder section. It is preferred

that the actuating element 205 is connected to or part of the connector 209.

The lower rung 204 also holds a retaining mechanism with locking pin 220, which can be
brought into an extended and locked position in order to engage a locking hole (not
shown) of ladder bar 206. The retaining mechanism of rung 204 is a conventional type of
retaining mechanism, where the locking pin 220 can be brought into an un-locked position
by pressing a release button 221, which is arranged at the front side of the rung 204. An
actuating element 222 is also provided on top of the rung 201 with an inner side face
extending along the ladder bar 203 of the above positioned ladder section. Also here it is

preferred that the actuating element 222 is connected to or part of the connector 207.
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The actuating elements 106¢,d and 107c,d of Fig. 1 and 205 and 222 of Fig. 2 are formed
so that an upper part of the outer side face of each of the actuating elements, 106, 107,
205, 222, is inclined inward towards the corresponding the ladder bar, 101b,c and 102 b,c
of Fig. 1 and 206 and 203 of Fig. 2, resulting in an acute angle a of not above 45°
between the ladder bar, 101b,c and 102 b,c and 206 and 203, and the upper part of the
outer side face of the actuating element, 106, 107, 205, 222, whereby the actuating
element, 106, 107, 205, 222, may urge the fingers or a body part of a user to be displaced
laterally when the rung of the above ladder section, 103b,c of Fig. 1 and 201 of Fig. 2, is
moving downwards when the ladder section is un-locked for collapsing the ladder.

The present invention also covers embodiments wherein the acute angle a is not above

40°, such as not above 35°, or such as not above 30°.

By having actuating elements, 106, 107, 205, 222, arranged on the lower rungs, 103, 204,
201, then it is possible to un-lock the above ladder sections and still maintain a safety
distance between two adjacent rungs when collapsing the ladder. In order to un-lock an
above ladder section, then the height of the actuating elements, 106, 107, 205, 222, shall
be larger than or equal to the safety distance held between adjacent rungs of the
collapsed ladder. If the release lever or arm 213 is fully inside the rung 201, then the

actuating element 205 should be higher than the safety distance.

It is not preferred that the actuating elements, 106, 107, 205, 222, shall bear the load of
the collapsed ladder sections in order to maintain the safety distance. According to a first
embodiment of the invention spacers, 104, 105, as shown in Fig. 1, may be provided at
the bottom of the rungs of the above ladder sections in order to bear the load of the
collapsed ladder sections. According to a second embodiment of the invention, stopper
plugs may be provided at the bottom of the ladder bars, where the bottom of a stopper
plug may rest on the top of a below stopper plug, and thereby bear the load of the

collapsed ladder section. This is explained further in connection with Fig. 5.

Figs. 3a and 3b illustrates two different embodiments of a release part 212a,b for use in
the retaining mechanism 202 of Fig. 2. The release part 212a of Fig. 3a has a release
lever or arm 213a with an inclined or at least partly inclined end part, and the release part
212b of Fig. 3b has a release lever or arm 213b with a convex end part. By having a

release lever 213a,b with an inclined or convex end part, then a better contact is obtained
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to the inclined upper part of the corresponding actuating element 205 of the lower ladder

section to thereby un-lock the next above ladder section.

Figs. 4a, 4b and 4c illustrat arrangements of the actuating element 205 of Fig. 2. In Figs.
4a-4c¢ the actuating element 205a, 205b, 205c¢ is part of the connector 209, which
connects the rung 204 (not shown in Figs. 4a-4c) to the upper end of the ladder bar 208.
In Fig. 4a the actuating element 205a is formed and arranged so that the inner side face
fully extends along the ladder bar 206 of the above ladder section, where the ladder bar
206 is inserted into the ladder bar 208. In Fig. 4b the actuating element 205b is formed
and arranged so that the inner side face extends in a direction along the ladder bar 206,
but the inner side face of the element 205 may be arranged at a small distance to ladder
bar 206. The top end of the actuating element 205a, 205b, 205¢ may have no rounded
end or plane upper part as shown by element 205a in Fig. 4a, but the top end may also be
rounded as shown by element 205b of Fig. 4b, or the top end may have a cut off or plane
upper part as shown by element 205¢ in Fig. 4c¢. It is preferred that the top end or an
upper part of the element 205a, 205b, 205¢ is tapering upwards and forming the acute
angle a between the inner side face and the outer side face of the actuating element,
where a is not above 45°, such as not above 40°, such as not above 35°, or such as not

above 30°.

Fig. 5 show a cut through of two collapsed ladder sections according to a second
embodiment of the invention, where stopper plugs are arranged at the bottom of the
ladder bars in order to provide a safety distance between the rungs of the collapsed
sections. In Fig. 5, a lower ladder section holds a lower rung 501 and a lower ladder bar
502, while an upper ladder section holds an upper rung and an upper ladder bar 504. A
lower stopper plug 505 is provided at the bottom of the lower ladder bar 502, and an
upper stopper plug 506 is provided at the upper ladder bar 504. When in the collapsed
condition as shown in Fig. 5, the bottom of upper stopper plug 506 is stopped or resting
on the top of the lower stopper plug 505, leaving a safety distance d between the lower
rung 501 and the upper rung 503. The safety distance d is defined by the length of the
ladder bars 502, 504 and the length of the stopper plugs 505, 506. It is preferred that the

safety distance d is at least 20 mm, such as at least 25 mm.

For the ladders of the present invention, a connector 207 is provided at each end of the

rung 201 of a collapsible ladder section for interconnecting the rung 201with the two
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ladder bars 206. The actuating elements 222 of a ladder section may be hold by the
connector 207 at the end of the rung 201. The connectors 2207 and the actuating
elements 222 may be made of plastic. For the retaining mechanism 202, it is preferred
that the locking pin 211 is made of stainless steel, while the release part 212 with the

release lever or arm 213 and the shell 214 are made of plastic.

It is preferred that the ladder bars 203, 205 are formed of Aluminium tubing, which may be

circular tubing. It is further preferred that the rungs 201, 204 are made of Aluminium.

Retaining mechanisms operating along the same principles as the retaining mechanism
202 of Fig. 2, but without the tapered actuating element 205, 222, have been described in
US Patent No. 7,316,293 B2, which is hereby included by reference.
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CLAIMS

1. A collapsible ladder comprising:

several collapsible ladder sections, each or at least part of the ladder sections
comprising two hollow ladder bars arranged parallel to each other and interconnected at
an upper end by a rung, and each collapsible ladder section being telescopically inserted
into a lower ladder section;

wherein each ladder bar of a collapsible ladder section has a locking hole adjacent
the lower end part of the ladder bar and an extension below the locking hole;

wherein retaining mechanisms are provided in at least part of the rungs for locking
the collapsible ladder sections relative to one another when the collapsible ladder sections
are extended, each of or part of said retaining mechanisms comprising a locking pin,
which can be brought into an extended and locked position in order to engage a
corresponding locking hole provided in the ladder bar of a ladder section positioned there
above, and each of or part of said retaining mechanisms further comprising a release part
with a release lever or arm for retracting the locking pin from the locked position into the
un-locked position;

wherein for at least one lower ladder section two actuating elements are provided
on top of the rung of the lower ladder section with one actuating element at each end of
the rung, each said actuating element being arranged for actuating a release lever of a
retaining mechanism provided in the rung of an above positioned ladder section, and each
of said actuating elements having an inner side face extending in a direction along a
corresponding ladder bar of the above positioned ladder section; and

wherein an upper part of an outer side face of the actuating element is inclined
inward towards the ladder bar resulting in an acute angle a of not above 45° between the
ladder bar and said upper part of the outer side face of the actuating element, or resulting
in an acute angle a of not above 45° between the inner side face of the actuating element

and said upper part of the outer side face of the actuating element.

2. A ladder according to claim 1, wherein the inner side face of an actuating element

extend along the corresponding ladder bar of the above positioned ladder section.

3. A ladder according to claim 1 or 2, wherein the release levers or arms of the above

positioned ladder section has an at least partly inclined or convex end part for contacting
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the inclined upper part of the corresponding actuating elements of the lower ladder

section.

4. A ladder according to any one of the claims 1-3, wherein at least part of the
collapsible ladder sections are provided with means for maintaining a safety distance

between two adjacent rungs when collapsing the ladder.

5. A ladder according to claim 4, wherein the height of the actuating elements is
larger than or equal to the safety distance held between adjacent rungs of the collapsed
ladder.

6. A ladder according to claim 4 or 5, wherein the safety distance is at least 20 mm.

7. A ladder according to any one of the claims 4-6, wherein at least part of the
collapsible ladder sections have spacers provided at the bottom of the rungs for

maintaining said safety distance between two adjacent rungs when collapsing the ladder.

8. A ladder according to claim 7, wherein the rung spacers have a height of at least
20 mm, and wherein the distance between a ladder bar and a rung spacer is at least 80

mm.

9. A ladder according to any one of the claims 4-6, wherein the safety distance
between two adjacent rungs of two adjacent collapsible ladder sections, a lower and an
upper ladder section, are provided by a stopper plug being arranged at the bottom of each
ladder bar of the lower and upper ladder sections, whereby the stopper plug of a ladder
bar of the upper ladder section is stopped by the stopper plug of the ladder bar of the
lower ladder section when collapsing the ladder, and wherein the safety distance is

defined by the length of the ladder bars and the stopper plugs.

10. A ladder according to any one of the claims 1-9, wherein the acute angle a is not

above 40°, such as not above 35°, such as not above 30°.

11. A ladder according to any one of the claims 1-10, wherein a locking pin is spring
biased towards the extended position in order to engage said corresponding locking hole

provided in the ladder bar of the ladder section positioned there above.
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12. A ladder according to any one of the claims 1-11, wherein a connector is provided
at each end of the rung of a collapsible ladder section for interconnecting the rung with the
two ladder bars.

13.  Aladder according to claim 12, wherein the actuating elements of a ladder section

are hold by a connector at the end of the rung.

14.  Aladder according to any one of the claims 1-13, wherein there is no retaining

mechanism in the uppermost rung.

15.  Aladder according to any one of the claims 1-14, wherein the ladder bars are

formed of circular tubing.
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