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DESCRIPTION

TECHNICAL FIELD

[0001] The present invention generally relates to the field of working platforms, and more
specifically to ladders provided with a working platform for use by persons who need to carry
out tasks on elevated levels.

BACKGROUND

[0002] Work on constructions, houses and the like on elevated levels is often performed by the
use of ladders, different types of vertical platform structures, skylifts, and for bigger works by
the use of scaffolding arrangements. Each of these has its advantages and drawbacks
depending on the type of work, especially depending on the time required for the work.

[0003] Ladders are cheap, they can be quickly put in position but often result in serious
accidents, why many companies do not allow work being performed by persons standing on a
ladder except from a very low level.

[0004] Scaffold arrangements and free-standing platform arrangements have a higher degree
of stability and safety, but they require time and effort for their mounting and for their
adjustment and repositioning during the work.

[0005] Single or double sided stepladders with a top platform are more safe than ladders but
has often a restricted height and have many of the drawbacks of larger scaffold arrangements.

[0006] Skylifts are safe and easy to position and adjust within their operating range when in
place, but they are expensive and are relatively time consuming with respect to installation.

[0007] The prior art does not offer any solution for arranging a safe and stable work platform
for performing work on an elevated level, which can be installed in a short time, which is
relatively cheap, which is suitable for less time-consuming works and which may be erected
and repositioned by one person only.

[0008] EP 1 783 322 discloses an extension ladder provided with a working platform which is
mounted on an upper ladder section at a distance below the upper end of the upper ladder
section. A pair of stabilizing legs are attached to the lower ladder section. A safety guard
arrangement is provided for a user standing upon the platform. FR 3 012 510 discloses a
similar solution.

[0009] US 2012/0168250 discloses a work platform unit mountable to a ladder as a separate
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unit, said platform unit including a platform mountable to the upper end of a ladder and a
safety barrier construction for protecting a person standing upon the platform. The unit is not
foldable. A pair of wheels are arranged at the upper side of the safety barrier construction for
facilitating the raising and lowering of the ladder with respect to a wall. The wheel's axles are
telescopically mounted for displacement of the wheels between a stowed position and a slightly
extended position.

[0010] US 1 015 123 A discloses a platform ladder apparatus according to the preamble of
claim 1.

SUMMARY OF THE INVENTION

[0011] It is an object of the invention to provide an enhanced ladder platform apparatus which
may be arranged in a simple and quick manner, which is safe in terms of stability, and which
can be easily moved between different working positions.

[0012] According to the inventive concept, there is provided a platform ladder apparatus
according to claim 1 having a transport position and a use position in which the apparatus is
arranged to lean against a wall for performing work at an elevated level, said apparatus
comprising:

a ladder having a front side for climbing and a rear side facing the wall in the use position;

a working platform having, seen from the front side of the ladder, a right side, a left side, a
proximal side and an opposite distal side, the proximal side of the platform being pivotally
connected to the ladder at a platform pivot axis located at an upper end of the ladder, the
platform being arranged, in the use position of the apparatus, to extend essentially horizontally
out from the ladder with its distal side directed towards the wall, and the platform being
arranged, in the transport position of the apparatus, to be pivoted about the platform pivot axis
towards the ladder to a stowed position essentially parallel to the ladder; and

a right and a left wall support arm for stabilizing the apparatus in the use position in relation to
the wall, said wall support arms being connected to the platform for movement between:

* a stowed arm position in which the wall support arms project out from the distal side of
the platform thereby preventing use of the apparatus, and

¢ a stabilizing arm position in which the wall support arms project sideways from the
platform in opposite right and left directions, respectively, for stabilizing the apparatus in
relation to the wall.

[0013] The apparatus of the invention provides an enhanced stability and security compared to
known solutions, while at the same time being foldable to a transport position. According to the
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inventive concept, the wall support arms are arranged and mounted in such a manner that
they effectively prevent incorrect and unsafe use of the apparatus. When the wall support arms
are in their stowed arm position, and has not yet been moved to their stabilizing arm position,
they project out from the distal side of the platform. The arms would typically be projecting out
from the distal side of the platform at least partly in a direction perpendicular to the platform
pivot axis. Thereby, the wall support arms effectively prevent the platform from being brought
into its correct position in relation to the wall. Not until the wall support arms have been moved,
preferably manually by the user, to their stabilizing arm position, the apparatus can be correctly
raised and leaned against the wall. In other words, the design is such that the stabilizing
function obtained by the arms cannot be set aside by mistake by the user since the platform
cannot be brought into its position of use in relation to the wall when the arms are in the
stowed arm position. The overall design is such that the user is forced to "activate" the stability
function of the arms if the apparatus is to be used.

[0014] In a preferred embodiment, the wall support arms are rotatably connected to the
platform at the distal side thereof for rotational movement in a plane parallel to the platform
between said stowed arm position and said stabilizing arm position. Preferably, the rotatable
wall support arms are prevented from rotational movement out of this plane parallel to the
platform.

[0015] The length of the wall support arms may be substantial. As an example, the length of
each wall support arm may be similar to or greater than the width of the platform. Another
example is choosing a distance between the two distal support points of the support arms to be
at least twice the width of the platform.

[0016] In general, the following stability aspects may be considered when designing the
apparatus: When viewed from above and in the position of use, the apparatus with its applied
load (the user and equipment) will have a centre of gravity. If a vertical line passing through the
centre of gravity lies in a region between the right and left distal contact or support points of the
right and left support arm and the ground contact or ground support points of the apparatus,
respectively, the apparatus will be statically stable. If the person on the platform should be
leaning over the right or left platform side to such an extent that said vertical line through the
shifted centre of gravity should fall outside said region between the points of contact, the
apparatus may become instable and fall over. Even if the vertical line through the centre of
gravity should be located inside said region but very close to the border of the region, the
apparatus may fall over if subjected to only smaller lateral forces. Lateral forces in the form of
dynamic lateral forces may occur if the person is moving on the platform. In designing the
apparatus, it is desired to minimize these risks. This may be accomplished by using wall
support arms of a sufficient length, such that the distal contact points of the arms define a
region being wide enough to ensure that the vertical line through the centre of gravity is kept
within this region and preferably within this region at a safety distance from the borders of the
region.

[0017] The apparatus according to the invention has the advantage that it may be arranged
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and adjusted in a quick and easy manner and that it may be folded together to its transport
position in a likewise quick and easy manner.

[0018] The apparatus according to the invention has especially the advantage that the
stabilizing features are designed in such a manner that they cannot be set aside by the user.
The apparatus can only be used when the stabilizing features are properly used.

[0019] The apparatus according to the invention may be especially useful for types of work
which are not substantially time consuming.

[0020] Since the platform is pivotally mounted at the upper end of the ladder, the width of the
platform is not restricted by the ladder rails compared to prior-art solutions in which the upper
parts of the ladder rails extend beyond and over the platform, thereby limiting the width of the
platform to the width of the ladder and the user is essentially standing "inside" the ladder.

[0021] Preferred embodiments of the design of the wall support arms are set out in the
dependent claims. Especially, the design is preferably such that the wall support arms cannot
be detached from the platform by the user.

[0022] In the stowed arm position, the wall support arms project out from the distal side of the
platform thereby preventing use of the apparatus. In some embodiments, the wall support
arms may project essentially along a direction perpendicular to the platform pivot axis in the
stowed arm position. In other embodiments, the wall support arms may project out from the
distal side of the platform at some minor angle in relation to the fully perpendicular direction.

[0023] It may also be preferred that the design is such that the only support points of the
apparatus against the wall are formed by the wall support arms, including elements such as
wheels attached thereto. In one embodiment, the only support points against the walls may be
provided at the outer ends of the wall support arms, for instance by wheels or rollers as
described below. Other embodiments are also possible. In some embodiments, also the edge
of the platform facing the wall may have wall contact. This may on the one hand prevent or
limit resilient bending of the wall support arms, but may on the other hand have the drawback
that the platform contacting the wall may hinder the raising and lowering of the apparatus. In
some embodiments, the apparatus may comprise one or more additional support points and/or
support wheels/rollers between the support points at the distal ends of the arms. Such
additional support points may be arranged at a slight distance from the wall when the
apparatus is unloaded, in order to facilitate raising and lowering of the apparatus. Such
additional support points may comprise one single additional central drum or wheel at the
platform edge. However, although one or more additional wall support points may be added,
from a stability point of view regarding the risk of the apparatus falling over it is the positions of
the outer wall contacting ends of the arms which are of importance. Additional contact points
there between will not reduce the risk of the apparatus falling over.

[0024] The apparatus according to the invention is foldable to a transport position. In one
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embodiment, the ladder may be an extension ladder comprising a lower ladder section and an
upper ladder section each having a front side and a rear side, the upper ladder section being
slidably arranged on the front side of the lower ladder section. When the ladder is an extension
ladder, the proximal side of the platform may advantageously be pivotally connected to the
upper ladder section at said platform pivot axis via one or more brackets extending between
the platform and the platform pivot axis for creating a distance between the platform and the
platform pivot axis which is sufficient to allow the platform, in the transport position of the
apparatus, to be folded over the lower ladder section to its transport position such that the
lower ladder section in the transport position of the apparatus is located between the rear side
of the upper ladder section and the folded platform. This solution provides a foldable platform
ladder apparatus which may have very compact dimensions in its folded and retracted
transport position.

[0025] In one embodiment, the apparatus may further comprise a user safety railing which in
the use position of the apparatus is arranged above the working platform for forming protection
for a user standing upon the platform, said safety railing comprising right and left proximal
posts arranged at the proximal side of the platform, right and left distal posts arranged further
towards the distal side of the platform, and guard rails extending between the posts, said
safety railing being structured and arranged to be folded into a stowed position in the transport
position of the apparatus. In this embodiment, the apparatus thus comprises a fully foldable
platform assembly including the platform and the safety railing. The user does not have to
mount and secure any separate components to a separate ladder. All the features (platform,
stabilizing wall support arms and safety railing) are integral parts of the apparatus and are
directly ready to use when the apparatus is erected from its transport position.

[0026] In an especially advantageous embodiment of the apparatus, including a safety railing
as described above, each one of the proximal posts may have an upper part which is located
above the platform and a lower part which is located under the platform and which is pivotally
connected below the platform for pivotal movement about the platform pivot axis, wherein the
user safety railing comprises a load transferring rail extending between the upper parts of the
right proximal post and the left proximal post. As will be described below, this design has the
advantage of providing a very stable safety railing with respect to side loads. The proximal
posts will act as levers and the platform may act as a lever fulcrum.

Terminolo

[0027] The term "platform ladder apparatus" as used herein is to be interpreted as an
apparatus comprising at least a ladder and a working platform attached to the ladder. The
apparatus according to the invention may typically be an apparatus which is always
assembled, i.e. not an apparatus in which the user for each use have to attach or detach main
components. The apparatus according to the invention may advantageously be designed as a
ready-to-use apparatus which may be unfolded and extracted directly from its transport
position to its use position.



DK/EP 3293345 T3

[0028] The term "extension ladder" as used herein is to be interpreted as a ladder divided into
two or more lengths or portions which can be slid together for storage or slid apart with an
overlap maintained to expand the length of the ladder.

[0029] The terms "climbing side" and "rear side" of the ladder refer to the opposite sides of the
ladder where the rear side is facing the wall in the use position of the apparatus. The terms
"right side", "left side", "proximal side" and "distal side" of the working platform refer to the
sides or directions of the platform when viewing the platform from the ladder in the use position
of the apparatus. Thus, the proximal side of the platform will be the side closest to a person
standing on top of the ladder, and the distal side will be the side of the platform which is
directed towards the wall in the use position. These terms are intended to cover also curved
configurations or similar where the shape of the platform does not necessarily present four
distinct straight sides.

[0030] The term "ladder" as used herein is to be interpreted as comprising ladders with rungs
or steps having a relatively small depth, such as rod-like steps, as well as ladders with steps
having a larger depth comparable to steps of a staircase. As an example, according to certain
regulations, ladders having a height over two meters must be provided with steps having a
certain depth, such as at least 50 mm.

[0031] The term "wall support arm" as used herein is to be interpreted in a wide sense and
comprise also less arm-like moveable support members providing the aimed-at support points
on either side of the platform in the use position of the apparatus.

[0032] The terms "up", "down", "upper"”, "lower", "vertical" and "horizontal" refer to positions
and directions of the different parts when the apparatus is in its use position.

[0033] The platform ladder apparatus has a transport position and a use position. The
expression "a use position" should be interpreted to cover also embodiments having multiple
use positions, especially multiple use positions with different ladder heights.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The inventive concept, some non-limiting embodiments and further advantages of the
inventive concept will now be further described with reference to the drawings in which:

Fig. 1
shows a first embodiment of a platform ladder apparatus according to the invention,
showing the apparatus in its use position.

Figs2A & B
are enlarged perspective views of a platform assembly of the apparatus in Fig. 1.

Figs 3A-C
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are a top view, a side view and a front view of the apparatus in Fig. 1 in its use position.
Figs 4A-B
show the apparatus in Fig. 1 with the platform assembly in a partly folded position.
Fig. 5A & B
show the apparatus in Fig. 1 in an unfolded position illustrating fail-proof stability
features of the apparatus.
Fig. 6A-E
show the apparatus in Fig. 1 in its folded transport position.
Fig. 7
shows the platform ladder apparatus in Fig. 1 with second alternative design of a ground
stabilizing assembly.
Fig. 8
shows the platform ladder apparatus in Fig. 1 with third alternative design of a ground
stabilizing assembly.
Fig. 9
shows a second embodiment of a platform ladder apparatus according to the invention,
showing the apparatus in its use position.
Fig. 10
illustrates a further aspect of the security function of the stabilizing arms.

DESCRIPTION OF EMBODIMENTS

[0035] Fig. 1 illustrates a platform ladder apparatus 2 according to a first embodiment of the
present invention, comprising a ladder 4 and a foldable platform assembly 6. The platform
assembly 6, which includes at least a working platform 20 and a safety railing 40 arranged at
the perimeter of the platform, is pivotally connected to an upper end of the ladder 4 as will be
described in detail below. The apparatus 2 is shown in it its use position in Figs 1 to 3, in which
the foldable platform assembly 6 is shown it its unfolded, essentially horizontal use position,
arranged at an upper end of the ladder 4. The apparatus 2 is shown in its transport position in
Fig. 6 and in a partly folded position in Fig. 4.

[0036] As indicated in Fig. 1, the platform ladder apparatus 2 may optionally also comprise
transport wheels 50 and a foldable ground support assembly 70.

[0037] The apparatus would normally be manufactured mainly from alumina. However, other
materials such as plastic or wood are also conceivable.

[0038] The ladder 4 may be a telescopic ladder (also termed extension ladder) as illustrated in
Fig. 1 comprising a lower ladder section 10 and an upper extractable ladder section 12 (fly
section), each ladder section 10, 12 comprising a number or rungs or steps 14 extending
between a pair of rails. As known in the art, the ladder sections 10, 12 may be slidably
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connected to each other by external guide brackets 16, such that the ladder sections 10, 12
can be slid together for transport and storage or slid apart with an overlap to expand the length
of the ladder 4 in the use position of the apparatus 2. The ladder sections 10, 12 may be held
or locked in their expanded position in different ways as known in the art, such as by hooks 18
and/or lock assemblies. The ladder 4 may optionally be provided with pulley-rope means or the
like (not shown) to be operated by a user for performing the ladder extraction/retraction. As an
alternative, the ladder 4 may also be a straight ladder built in one section.

[0039] In Figs 1-3, the apparatus 2 is shown in its use position standing on a ground G and
leaning by an angle against a wall W or a surface, with a front or climbing side of the ladder 4
facing away from the wall W and a rear side of the ladder 4 facing towards the wall W, as
illustrated in Fig. 3B.

[0040] As shown in enlarged scale in Figs 2A and 2B, the platform assembly 6 comprises a
working platform 20 defining a floor for a user working on an elevated level and safety railing
40 providing a safety barrier for the user standing or working upon the platform 20. In the use
position of the apparatus 2, the platform 20 would normally be essentially horizontal although a
minor angle also would be possible.

[0041] The working platform 20 may have a rectangular shape as in the present embodiment,
although other shapes are possible, such as square shape, partly rounded shapes and all
rounded shapes. The platform 20 presents, when viewed by a person standing on the climbing
side of the ladder 4 in the use position of the apparatus 2 and facing the wall, a proximal side
22, an opposite distal side 24 and right and left sides 26, 28.

[0042] As illustrated in this embodiment, the platform 20 may be provided with an upright
safety border 29 along its proximal side 22 and along its right and left sides 26, 28.

[0043] The platform 20 is pivotally connected to the upper end of the ladder 4, in this
embodiment the upper end of the upper ladder section 10, for pivotal movement in relation to
the ladder 4 about a platform pivot axis A1 which is parallel to the rungs 14. As illustrated in
this embodiment, this pivotally connection may be implemented by a tube 13, a solid axle or
solid tube arranged at the proximal side 22 of the platform 20.

[0044] In a preferred embodiment, the platform pivot axis A1 is located at a distance D from
the bottom side of the platform 20, as indicated for instance in Figs 2A and 4A. This distance D
may serve dual purposes or advantages as will be explained below. The distance D may be
implemented by one or more pivot brackets 21 arranged on the bottom side of the platform 20
at the proximal side 22 thereof. In the embodiment shown, the tube 13 extends trough
openings in a pair of such pivot brackets 21 while the upper ends of the pair of rails of the
upper ladder section 12 are pivotally connected to the tube 13 on the outer right and left sides
of the pivot brackets 21.

[0045] A first advantage obtained by arranging the platform pivot axis A1 at the distance D
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from the platform 20 relates to the operation of folding the apparatus 2 into its transport
position. As best shown in Fig. 4A (partly folded position) and in Figs 6C and 6D (folded
position), the distance D is sufficient to allow the platform 20 to be folded over the lower ladder
section 10 of the retracted ladder 4 in the stowed transport position of the apparatus 2, such
that the lower ladder section 10 in the transport position is located between the rear side of the
upper ladder section 12 and the folded platform 20, resulting in very compact dimensions of
the apparatus in its transport position.

[0046] A second advantage obtained by arranging the pivot axis at a distance D from the
platform 20 relates to the stability of the protective guard or safety railing 40 as will be
described in detail below.

[0047] The apparatus 2 may further comprise a pair of struts 30 for maintaining the platform
20 in the desired angle (horizontally) in relation to the ladder 4 in the use position of the
apparatus 2. As illustrated in Fig. 1, each strut 30 has a lower end connected to the ladder 4
and an upper end connected to the platform 20. These connections may be pivotally
connections.

[0048] In the illustrated embodiment, the upper connection of the struts 30 to the platform 20 is
implemented by a pair of downwardly projecting brackets 32 (see Fig. 2B) defining a second
pivot axis A2 at a distance below the platform 20. The upper end of each strut 30 is pivotally
connected to an associated pivot bracket 32 by a pivot member 34. The lower pivotally
connection of the struts 30 to the ladder 4 is implemented by a pair of brackets 36 attached to
the upper ladder section 12. In the illustrated embodiment, this lower connection of the struts
30 to the ladder 4 is releasable connection, such that the user may connect the struts to the
ladder in the use position and disconnect the struts 30 from the ladder 4 for folding the
apparatus into the transport position. The disconnected struts 30 are illustrated in Figs 4A and
4B (partly folded position) and in Figs 6A-6E (transport position). The releasable connection of
the struts 30 to the brackets 36 may be implemented by removable pins 38 or by some other
means.

[0049] The safety railing 40 of the foldable platform assembly 6 according to the embodiment
shown in Fig. 1 will now be described with reference to the use position of the apparatus 2.
The safety railing 40 may be arranged along the perimeter of the platform 20 and comprises a
pair of proximal posts 42 which may be arranged at the proximal right and left corners of the
platform 20 and a pair of distal posts 44 which may be arranged as illustrated further towards
the distal side 24 of the platform 20 at the right and left platform sides, respectively. The posts
42, 44 would normally be essentially vertical in the use position. A lower end of each proximal
post 42 is pivotally connected to the tube 13 at the distance D from the platform 20, for pivotal
movement about the proximal pivot axis A1. Similarly, a lower end of each distal post 44 is
pivotally connected to an associated one of the pivot members 34 held by the brackets 32 for
pivotal movement about the distal pivot axis A2.

[0050] In some embodiments, the distal posts 44 may be arranged at the distal corners of the
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platform 20. However, it may be preferred to arrange the distal posts 44 at a certain horizontal
distance from the distal corners of the platform 20 as illustrated in Figs 2A and 2B. This will
create an advantageous work space between the posts 44 and the wall in the use position.
This arrangement may also have the advantage of reducing the overall weight of the
apparatus since the struts 30 will be shorter and the brackets 32 will be located more towards
the centre of the platform side edges, thereby allowing a less strong (less heavy) platform
construction.

[0051] In addition, the safety railing 40 comprises a pair of upper side rails 46 which pivotally
interconnect the two right posts 42, 44 and the two left posts 42, 44, respectively, at the upper
ends of the posts. In the illustrated embodiment, an upper proximal rail 47, such as a tube or
the like, interconnects the upper ends of the proximal posts 42.

[0052] According to the illustrated embodiment, each side rail 46 may extend distally beyond
the distal posts 44 (Figs 2A, 2B and 3B) and may be provided with a revetment 46A at its
proximal end facing the wall W. The purpose of the revetments 46A will become apparent from
the following. The revetments 46A may optionally be designed as small wheels or rollers.

[0053] In the illustrated embodiment, the safety railing 40 further comprises, at an intermediary
level between the upper ends of the posts 42, 44 and the platform 20, left and right
intermediate rails 49A and an intermediate proximal rail 49B. In order to allow the user to
access to the platform 20, the intermediate proximal rail 49B can be opened/removed, e.g. by
a hook 49C or the like at one end of the rail 49B.

[0054] It will be appreciated that each one of the right-hand side and the left-hand side of the
safety railing 40 is constructed as a foldable parallelogram, as best shown in the partly folded
position of the railing 40 in Fig. 4A, in which the struts 30 are disconnected from the ladder 4
and the posts 42, 44 are pivoted about the pivot axis A1 and A2, respectively.

[0055] In order to secure the railing 40 in its use position and prevent such folding movement
as shown in Figs 4A and 4B, the distal posts 44 may be releasably secured to the right and left
sides, respectively, of the platform 20 by means of screws and threaded knobs 51 or by other
means. In the illustrated embodiment, the screws and the knobs 51 engage the right and left
platform borders 29. As an alternative, the screw-and-knob fixing may be arranged at the
proximal posts 42 instead, or at both the distal and the proximal posts.

[0056] As mentioned above, the distance D between the proximal pivot axis A1 and the
platform 20 has dual advantages: As described above, the first advantage of arranging the
distance D is related to the advantage of the platform 20 being foldable over the lower ladder
section 10 in the transport position of the apparatus 2 when the two ladder sections 10,12
overlap. The second advantage of arranging the distance D is related to the stability of the
railing 40, especially the stability in the right-left direction, in the upright use position of the
safety railing 40 as shown in Fig. 1.
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[0057] If a user standing upon the platform 20 leans against for instance the right side of the
safety railing 40, e.g. against the right-hand upper side rail 46, this will create a load or force
on the right proximal post 42, as indicated by an arrow F1 as indicated in Fig. 2A. This force F1
will be transferred from the right proximal post 42 via the tube 47 and/or the member 49B to
the left proximal post 42. Due to the manner in which the proximal posts 42 are mounted with
its points of connection to the tube 13 located at a distance D below the platform 20, the left
proximal post 42 will in this situation act as a lever and the platform 20 will act as the fulcrum
(pivot point) for this lever. Accordingly, since the lower end of the lever (left post 42) is
connected to the pivot tube 13 at the distance D from the fulcrum 20, the force F1 will
effectively be counter-acted by a force F2 as indicated in Fig. 2A, resulting in a very stable
safety railing construction. The similar effect applies obviously in the other direction if a load is
applied on the left side of the railing 40. The effect is that the railing 40 is effectively stabilized
compared to a design where the lower ends of the posts 42 would have been fixed only in level
with the platform.

[0058] Forces acting on the distal posts 44 connected to the distal brackets 32 will in the same
manner be counter-acted by the distal posts 44 acting as levers and forces from the pivot pins
34 acting on the lower ends of the distal posts 44.

[0059] In the illustrated embodiment, the tube 13 and the first pivot axis serves dual purposes.
The tube 13 is used both for the pivotal connection of the platform 20 to the ladder and for
connecting to the lower ends of the proximal posts 42 for obtaining the lever action. This
provides a compact and cheap solution for obtaining both effects. In alternative embodiments,
a separate axis may be provided for each one of the two functions.

[0060] It may also be noted that any user load acting on the upper proximal railing 47, as
indicated by an arrow F3 in Fig. 2A, will be at least partly transferred to the ladder 4 via the
struts 30.

[0061] To summarize, this design of the railing 40 and the lever function of the posts 42, 44
has the advantage that the railing structure is foldable as well as very stable in the use
position, a combination which is generally difficult to obtain in foldable structures.

[0062] In order to enhance the stability of the apparatus 2 in its use position, the platform
assembly 6 is further provided with a pair of stabilizing wall support arms or support members
80, including a right arm/member and a left arm/member. These elements will be referred to
as "arms" in the following. Each arm 80 may be rotatably connected to the platform 20 at the
distal platform side 24 for rotational movement in a plane parallel to the platform 20. The
longer the arms, the better stability may be obtained as described above. Preferably, the outer
end of each arm - or any member attached to the outer arm end - will have contact with the
wall in the use position of the apparatus. In some embodiments, these two contact points will
be the only wall contact points of the apparatus. In other embodiments, there may be one or
more further points or areas of wall contact, such as at the platform 20. Such further contact
points may be points of direct contact or points of indirect contact via wheels or rollers. As an
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example, the distance between the two distal wall contact points of the arms 80 may be about
1 500 mm for a platform width being about 680 mm, giving a ratio of about 2,2. According to
one aspect, the distance between the distal points of contact should be at least twice the
platform width. This ratio may be increased for increased stability and/or for making it easier to
use the apparatus at wide windows.

[0063] Specifically, the wall support arms 80 may be movable, preferably manually by a user,
between:

* a stowed arm position (see Figs 5A and 5B) in which the wall support arms 80 project
out from the distal side 24 of the platform 20, typically at least partially or essentially
completely along a proximal-distal direction perpendicular to the first pivot axis A1
thereby preventing use of the apparatus as a result of the arms 80 preventing the
platform 20 from be positioned correctly in relation to the wall W, and

« a stabilizing arm position (see Figs 1 and 3A) in which the wall support arms 80 project
sideways from the platform 20 in opposite right and left directions, respectively, for
stabilizing the apparatus 2 in relation to the wall W.

[0064] In the illustrated embodiment, the wall support arms 80 are rotatably connected to the
platform 20 at two rotational axes A3, extending at right angles to the platform 20 at the distal
side 24 thereof and located at a distance from the right and left platform sides 26, 28. Each
rotational axis A3 is located between an outer end and an inner end of the associated arm 80,
thereby dividing each arm 80 into an outer arm portion and an inner arm portion. In the
illustrated embodiment, each rotational axis A3 is implemented by a threaded pin, and for
securing the arms 80 in their respective positions a handle or a knob 82 is threaded onto each
pin in manner that the knob 82 may not be removed and lost, for instance by providing a
deformation of the threading or by other means. Thus, the apparatus is preferably designed
such that the wall supporting arms 80 cannot be detached and lost by the user.

[0065] In the preferred embodiment, the wall support arms 80 are located in level with the
platform 20. More specifically, in the illustrated embodiment they are located on top of the
platform 20, but it may also be possible to locate the arms 80 in the plane of the platform 20 or
just below the platform.

[0066] According to the illustrated embodiment, the apparatus 2 may optionally further
comprise arm engaging means 84, 86 which are structured and arranged to engage the wall
support arms 80 in their stabilizing arm position to restrict any further movement of the arms
80 beyond the stabilizing arm position, when the arms 80 are being moved from their stowed
arm position (Fig. 5B) in the transport position of the apparatus into their stabilizing arm
position (Fig. 3A) in the use position of the apparatus. These arm engaging means 84, 86
comprise, in the illustrated embodiment, a central rotational stop member 84 which is arranged
centrally on the platform 20 at the distal side 24 thereof and engages the inner arm portions,
i.e. the ends of the inner arm portions, in the stabilizing arm position in Fig. 3A. This central
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rotational stop member 84 not only defines a rotational stop position for the arms 80, it also
has an upper proximally extending extension 84A, which in the stabilizing arm position extends
over each arm 80 as shown in Fig. 2A and 3A in order to prevent vertical movement of the
arms 80 in relation to the platform 20 in the stabilizing arm position.

[0067] The arm engaging means 84, 86 further comprise a pair of right and left rotational stop
recesses 86 formed in the distal ends of the right and left platform borders 29, as best
illustrated in Fig. 2A. These stop recesses 86 not only define a rotational stop position for the
arms 80. An upper extension 86A of each platform side border 29 extends over the recess 86
and over the associated arm 80 received in the recess 86 in order to prevent vertical
movement of the arms 80 in the stabilizing position.

[0068] It will be appreciated that due to the design of the arm engaging means 84, 86
preventing vertical movement of the wall support arms 80 in relation to the platform 20 in the
stabilizing arm position, no vertical forces have to be taken by the screws an and knobs 82 at
the arm pivot axis A3.

[0069] The design, connection and movability of the stabilizing wall support arms 80 provide
the apparatus 2 with a safety and stabilization feature which cannot be set aside by the user
due to oversight or lost components. The arms 80 cannot be removed and lost, so the user
does not have to locate and mount the arms when erecting the apparatus 2. More important,
the design is such that the arms 80 effectively prevent any use of the apparatus unless they
have been brought to their stabilizing arm position. In other words, the arms 80 have a dual
function: they give stability in the use position of the apparatus 2 and they prevent use of the
apparatus 2 if the stability function is not activated.

[0070] Also, the stabilizing arm position is maintained by gravity during use, which in
combination with the arm engaging means 84, 86 effectively holds the arms 80 in correct
aligned position when the user is standing upon the platform 20. The knobs 82 provide an
additional security and will especially hold the arms 80 in position during the initial unfolding
and erection of the apparatus 2.

[0071] In the illustrated embodiment, each arm 80 is provided with a wheel or roller 88 at an
outer end of the arm 80 for engaging the wall W in the use position of the apparatus. In a
preferred embodiment, the wheels 88 may be rotatable in one direction only, such that the
wheels 88 may rotate in a first direction against the wall when the apparatus is raised into its
use position against the wall W but prevented (or at least braked) from rotating in an opposite
second direction in order to prevent unintentional lowering of the platform 20. This one-way
function may be a complete rotational blocking function or just a brake function. Reference
numeral 89 indicate means for accomplishing this one-way function of the wheels 88.

[0072] In other embodiments of the apparatus, the arms 80 may be provided with other
contact means instead of wheels 88 or in addition to the wheels 88.
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[0073] In some embodiments, each arm 80 may have an individually adjustable length, for
instance by using telescopic arms, in order to suitably adjust the point of contacts of the wheels
88 against the wall W.

[0074] Fig. 10 illustrates a further aspect of the security function of the arms 80, preventing the
use of the apparatus 2 if the stability function of the arms 80 is not activated. In case a user
should decide to pivot only one of the arms 80, here the right-hand arm 80, away from its
stabilizing position, the user will not be able to pivot the arm to a position where it does not
prevent the use of the apparatus. In Fig. 10, the right-hand arm 80 cannot be rotated counter-
clockwise beyond the inclined position illustrated in Fig. 10. In this position, the right-hand arm
80 will extend over a sufficient distance from the platform 20 in order to prevent the use of the
apparatus 2, since the right-hand arm 80 would prevent the platform 20 from being positioned
correctly in relation to the wall. Thus, the construction is such that the stabilizing arms 80 will
always extend in a "use-preventing” direction beyond the platform 20 unless they are in their
stabilizing positions. The arms cannot be rotated to a position where they extend completely
towards the ladder.

[0075] The measurements indicated in Fig. 10 may as a non-limiting example have the
following values:

L 750 mm (arm length)

L1 570 mm (outer arm portion length)
L2 165 mm (inner arm portion length)
W 680 mm (platform width)

D 780 mm (platform depth)

D1 720 mm

[0076] In this example, the total stabilizing distance between the outer ends of the arms would
be 2 * 750 mm = 1500 mm. This distance should preferably not be less than 1200 mm.

[0077] As mentioned above, the illustrated embodiment of the apparatus also comprises a
ground support assembly 70. In a simpler design of the apparatus, the ground support
assembly 70 may not be necessary.

[0078] In the embodiment illustrated in Fig. 1, the ground support assembly 70 comprises (see
Fig. 3A) a horizontal central beam 72 fixedly connected to the rear side of a lower part of the
lower ladder section 10. The ends 73 of the central beam 72 extend beyond the rails of the
lower ladder section 10 and are angled in a plane perpendicular to the ladder 4 towards the
wall W. A pair of pivotal ground support legs 74 are pivotally connected to the angled ends of
the central beam 72 by means of screws and threaded knobs 76. Optionally, embossed
washers may be used for this connection whereby the arms 74 are effectively looked in
position already for a relatively low torque applied by the knobs 76. As with the connection of
the stabilizing arms 80, the threads of the screw engaging the knobs 76 may be deformed in
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order to prevent removal the ground support legs 74.

[0079] With reference to Figs 5A and 5B, similar to the fail-safe design of the wall support arms
80, which are designed such that they prevent correct positioning of the apparatus 2 unless
they are brought into their stabilizing arm position, the ground support assembly 70 is also
designed such that it prevents a correct positioning of the apparatus 2 unless the stabilizing
function of the ground support assembly 70 is activated by pivoting the ground support legs 74
from their transport position (Figs 5A and 5B) to their stabilizing position (Figs 1 and 3A). As
will be seen in Fig. 5A, showing the ground support legs 74 in their transport position extending
in the direction of the ladder 4, the ground support legs 74 extend beyond the lower rail ends
of the ladder 4 with a distance "e", thereby preventing the ladder 4 from being placed on the
ground G unless the user rotates the support legs 76 to their ground stabilizing position as
shown in Fig. 1.

[0080] It may be preferred that the ground support legs 74 are mounted such that they cannot
be rotated upwardly from their stabilizing position in Figs 1 and 3A, in order to ensure that the
legs protrude beyond the ladder in the transport position.

[0081] The apparatus 2 as described above is used in the following manner: The apparatus 2
is initially transported in its folded transport position (Fig. 6) to the site where it is to be used.
Optionally, the apparatus 2 may be rolled on the transport wheels 50 and placed on the ground
as shown in Fig. 6C to E. Next, the ladder 4 is pivoted or folded out from the platform 20 and
secured by the struts 30 and pins 38. Thereafter, the ladder 4 is laid down on the ground. The
safety railing 40 is fixed in position in relation to the platform 20 by the knobs 51. The
configuration of the apparatus 2 is now as illustrated in Fig. 5A and 5B. In this configuration,
the wall support arms 80 are still extending out from the platform 20 in the proximal-distal
direction and the ground support legs 74 are still extending beyond (distance "e") the lower
end of the ladder 4. Thereby, the user cannot place the apparatus 2 against the ground G and
the wall W without first moving the arms 80 and the legs 74 to their stabilizing use positions as
shown in Fig. 1.

[0082] Thus, the wall support arms 80 will next be rotated to their stabilizing arm position and
fixed by the knobs 82, and the ground support legs 74 will be rotated away from their stowed
leg position (such that the lower end of the ladder may be put on the ground G).

[0083] Next, the apparatus 2 is raised and the wheels 88 of the wall support arms 80 are
placed against the wall W for stabilizing the apparatus 2. Thereafter, the position of the
platform 20 is adjusted to a suitable work level by extending the upper ladder section 12, while
the wheels 88 will be rolling against the wall W. Next, the ladder sections 10, 12 are locked in
relation to each other by the hooks 18.

[0084] The lower part of the ladder 4 is then adjusted on the ground G such that the platform
20 becomes horizontally. The revetments 46A of the upper side rails 46 will then be at a
distance "a" from the wall W as shown in Fig. 3B. The ground support legs 74 are now also
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adjusted in relation to the ground G and fixed by the knobs 76.

[0085] With respect to the vertical stability of the apparatus 2, the positions of the points of
contacts and the frictional forces at the points of contacts are essential. If the horizontal
distance "d" (see Fig. 3B) between the wall W and the ground support legs 74 is increased,
then the frictional forces at the points of contacts must also increase in order to maintain
vertical stability. The means 89 for one-way rotation restricts or brakes the wheels 88 from
rolling downwards against the wall W, resulting in frictional forces between the wheels 88 and
the wall W.

[0086] Initially, the downwardly directed force from the platform ladder apparatus 2 is primarily
taken by the ladder's 4 point of contact against the ground G, and to a less degree by the
points of ground contact of the ground support legs 74. The reason therefore is that the final
adjustment of the ground support legs 74 took place while the apparatus 2 was already
standing on the ground G and leaning against the wall W.

[0087] If for some reason the frictional forces against the wall W and/or the ground G should
be insufficient, and a sliding movement should occur at the points of contact, for instance due
to dynamic forces acting on the apparatus 2, then the ground support legs 74 will be pressed
harder against the ground G with a resulting increase of frictional forces in relation to the
ground G, which will counteract the sliding movement of the apparatus 2. If the apparatus 2
nevertheless should continue its sliding movement, then the distance "a" (see Fig. 3B) will be
gradually reduced and the revetments 46A will eventually be brought into contact with the wall
W, resulting in an additional frictional forces counteracting the sliding movement. If the
revetments 46A should be brought into contact with and press against the wall W, a new
geometric structure is obtained in which the apparatus is supported against the wall at a higher
level. This, in its turn, results in a reduction of the forces which tend to make the apparatus
slide.

[0088] Fig. 7 illustrates the apparatus in Figs 1 to 6, but with a second embodiment of a
ground support assembly 90. In this embodiment, the ground support assembly 90 comprises
two relatively longer ground support legs 92 which are pivotally connected to the lower ladder
section 10 via brackets 94. The position of the brackets 94 may be adjusted along the ladder
section 10 and be fixed by screw means (not shown) in the desired position. The brackets 94
cannot be adjusted beyond stop means 96 in order to prevent the user from setting aside the
fail-safe function of the ground support assembly 90. The pivotal movement of the ground
support legs 92 is restricted by straps 98 having an adjustable length. As with the assembly 70,
the ground support legs 92 extend beyond the lower end of the ladder 4 in their stowed leg
position, preventing the user from placing the ladder 4 against the ground G unless the ground
support legs 92 have been brought into their stabilizing leg position.

[0089] Fig. 8 illustrates the apparatus in Figs 1 to 6 but with a third embodiment of a ground
support assembly 100. In this embodiment, the ground support assembly 100 comprises a
horizontal beam 102 fixed to the lower ladder section 10 and a rotatably mounted ground
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support 104 having a central portion and right and left angled side portions extending to the
right and the left beyond the ladder in the stabilizing position. The ground support 104 is
pivotally connected to the central beam 102 by means of a screw 106 and a nut provided with
a lever 108. The position of the horizontal beam 102 along the ladder may optionally be slightly
adjustable in order to allow a fine-tuning of the ground contact points of the ground support
104.

[0090] In all embodiments of the ground support assembly, the design is preferably such that it
is not possible to remove the ground support assembly from the apparatus.

[0091] Fig. 9 illustrates a second embodiment of a platform ladder apparatus in its position of
use. The second embodiment is in many aspects similar to the first embodiment described
above. However, the second embodiment further comprises a pivotable hatch arranged on the
proximal side of the platform. Fig. 9 shows the hatch in its raised open position allowing the
user to access the platform. In its horizontal closed position (not shown), the hatch and the
platform will together form an extended platform. Further, the safety railing is modified in the
second embodiment in that the distal posts 44 in the first embodiment are not present and
instead a pair of additional vertical posts are arranged on the proximal side of the hatch, said
additional vertical posts being connected to horizontal beams extending proximally from the
platform sides. Finally, the struts 30 in the first embodiment fixing the platform in relation to the
ladder are replaced in the second embodiment with a pair of shorter struts arranged on the
front side of the ladder and connected to the lower ends of said additional vertical posts. The
struts in the second embodiment will take both compression forces and traction forces
depending on the position of the user, whereas the struts 30 in the first embodiment will mainly
take compression forces.
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PATENTIKRAYV

1. Platformsstigeapparat (2), som har en transportposition og en anvendelsespositi-
on, i hvilken apparatet er arrangeret til at leene sig mod en vaeg (W), til at udfgre arbejde
ved et heevet niveau, hvor apparatet (2) omfatter:

en stige (4), der har en forside til klatring, og en bagside, som vender mod vaeggen
(W) i anvendelsespositionen;

en arbejdsplatform (20), der, set fra forsiden af stigen (4) har en hgjre side, en ven-
stre side, en proksimal side og en modsat distal side, hvor den proksimale side af platfor-
men er drejeligt forbundet til stigen ved en platformsdrejeakse (Al), som er placeret ved
en gvre ende af stigen, hvor platformen (20) i anvendelsespositionen af apparatet er ar-
rangeret til at veere i en position, kaldet korrekt position, i forhold til veeggen og til at ud-
straekke sig i det veaesentlige vandret ud fra stigen (4) med dens distale side (24) rettet
mod veeggen (W), og hvor platformen (20) i transportpositionen af apparatet (2) er arran-
geret til at blive drejet omkring platformsdrejeaksen (A) mod stigen (4) til en pakket posi-
tion i det vaesentlige parallelt med stigen (4); og

en hgjre og en venstre veegstgttearm (80) til at stabilisere apparatet i anvendelses-
positionen af apparatet i forhold til veeggen (W), hvor veegstgttearmene (80) er forbundet
til platformen (20) til beveegelse mellem:

- en stabiliserende armposition, i hvilken vaegstgttearmene (80) rager sideveerts
frem fra platformen (20) i modsatte hgjre henholdsvis venstre retninger for at stabilisere
apparatet (2) i forhold til veeggen (W), og

kendetegnet ved

- en pakket armposition, i hvilken vaegstgttearmene (80) rager frem ud fra den di-
stale side (24) af platformen (20) og forhindrer platformen (20) i at antage den korrekte
position i forhold til veeggen (W) og derved forhindrer anvendelse af apparatet, med min-
dre stgttearmene er fgrt ind i den stabiliserende armposition for at tillade, at platformen
antager dens korrekte position i forhold til veeggen.

2. Apparat ifglge krav 1, hvor veegstgttearmene (80) er rettet ind efter hinanden, nar
de er i deres stabiliserende armposition.

3. Apparat ifglge krav 1 eller 2, hvor veegstgttearmene (80), nar de er i deres pakke-
de armpositioner, rager frem ud fra den distale side af platformen i det vaesentlige langs
en retning, som er vinkelret pa platformsdrejeaksen (A1).

4. Apparat ifglge et hvilket som helst af kravene 1 til 3, hvor vasgstgttearmene (80)
er roterbart forbundet til platformen (20) ved den distale side (24) deraf til roterbar bevee-
gelse i et plan, som er parallelt med platformen (20), mellem den pakkede armposition og
den stabiliserende armposition.

5. Apparat ifglge krav 4 ydermere omfattende et armindgrebsmiddel (84, 86), der er
struktureret og arrangeret til at ga i indgreb med vaegstgttearmene (80) i deres stabilise-

rende armpositioner for at begraense enhver yderligere rotationsbevaegelse af veegstgotte-
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armene (80) ud over den stabiliserende armposition, nar veegstgttearmene (80) roteres fra
deres pakkede position armposition til deres stabiliserende armposition.

6. Apparat ifglge krav 5, hvor den venstre og hgjre veegstgttearm (80) er roterbart
forbundet til platformen (20) ved en tilknyttet henholdsvis hgjre og venstre rotationsakse
(A3), der udstraekker sig retvinklet til platformen (20) ved den distale side (24) deraf; hvor
rotationsaksen (A3) af hver veegstgttearm (80) er placeret mellem en ydre ende og en
indre ende af veegstgttearmen (80) og derved deler veegstgttearmen (80) ind i et ydre
armafsnit og et indre armafsnit, og hvor armindgrebsmidlet (84, 86) omfatter et hgjre-
side- og et venstre-side-stopmiddel (86), som gar i indgreb med det ydre armafsnit af den
henholdsvis hgjre og venstre stgttearm i den stabiliserende armposition, og/eller et cen-
tralt stopmiddel (84), der gar i indgreb med de indre armafsnit af den hgjre og venstre
stgttearm (80) i den stabiliserende armposition.

7. Apparat ifglge krav 5 eller 6, hvor armindgrebsmidlet (84, 86) ogsa er struktureret
og arrangeret, i den stabiliserende armposition, til at ga i indgreb med vaegstgttearmene
(80) for at forhindre beveegelse af veegstgttearmene (80) i forhold til platformen (20) i en
retning vinkelret pd platformen (20).

8. Apparat ifglge et hvilket som helst af de foregdende krav, hvor hver vaegstgttearm
(80) er forsynet med et hjul eller en rulle (88) ved en ydre ende af armen (80) til at g8 i
indgreb med veeggen (W) i anvendelsespositionen af apparatet.

9. Apparat ifglge krav 8, hvor hjulene (88) ved de ydre ender af veegstgttearmene
(80) er arrangeret til at rotere i en fgrste retning mod veeggen (W), ndr apparatet (2) er
rejst til dets anvendelsesposition mod veeggen (W) men blokeret fra eller mindst bremset i
at rotere i en modsat anden retning med henblik pa at forhindre utilsigtet seenkning af
platformen (20).

10. Apparat ifglge et hvilket som helst af de foregdende krav,

hvor stigen (4) er en udtraeksstige omfattende et nedre stigeafsnit (10) og et gvre
stigeafsnit (12), som hver har en forside og en bagside, hvor det gvre stigeafsnit (12) er
glidbart arrangeret pa forsiden af det nedre stigeafsnit (10); og

hvor den proksimale side (22) af platformen (20) er drejeligt forbundet til det gvre
stigeafsnit (12) ved platformsdrejeaksen (A1) via ét eller flere beslag (21), der udstraekker
sig mellem platformen (20) og platformsdrejeaksen (A1), hvilket er tilstraekkeligt til at
tillade, at platformen (20) i transportpositionen af apparatet (2) kan foldes over det nedre
stigeafsnit, sdledes at det nedre stigeafsnit (10) i transportpositionen af apparatet (2) er
placeret mellem bagsiden af det gvre stigeafsnit (12) og den foldede platform (20).

11. Apparat ifglge et hvilket som helst af de foregdende krav ydermere omfattende
et foldbart brugersikkerhedsgelaender (40), som i anvendelsespositionen af apparatet (2)
er foldet ud og arrangeret over arbejdsplatformen (20) til at danne en beskyttelse for en
bruger, der stdr pa platformen (20), hvor sikkerhedsgeleenderet omfatter hgjre og venstre

proksimale stolper (42), som er arrangeret ved den proksimale side (22) af platformen
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(20), hgjre og venstre distale stolper (44), der er arrangeret naermere ved den distale side
(24) af platformen (20), og beskyttelsesgeleender (46, 47, 49), som udstraekker sig mel-
lem stolperne (42, 44), hvor sikkerhedsgeleenderet (40) er struktureret og arrangeret til at
blive foldet ind i en pakket position i transportpositionen af apparatet (2).

12. Apparat ifglge krav 11, hvor, i anvendelsespositionen af apparatet (2), hver af de
proksimale stolper (42) har en gvre del, der er placeret over platformen (20), og en nedre
del, som er placeret under platformen (20), og som er drejeligt forbundet under platfor-
men til drejebeveegelse omkring platformsdrejeaksen (Al), og hvor brugersikkerhedsge-
lenderet (40) omfatter et belastningsoverfgrende geleenderelement (47), der udstreekker
sig mellem de gvre dele af de proksimale stolper (42).

13. Apparat ifglge krav 12, hvor beskyttelsesgeleenderne omfatter et par oversidefg-
ringsgeleenderne (46), som udstreekker sig mellem de proksimale stolper (42) og de distale
stolper (44), hvor en distal ende af oversidefgringsgeleenderne (46) i anvendelsespositio-
nen af apparatet er placeret ved en afstand (a) fra veeggen (W), og hvor afstanden (a)
reduceres til nul, hvis og som fglge af den nedre ende af stigen (4) ved et uheld skulle
glide pa jorden veek fra veeggen (W), hvor oversidefgringsgelaenderne (46) vil modvirke

yderligere glidning gennem friktionskraefter i forhold til veeggen (W).
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