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(54) Foldable crane

(57) A foldable crane assembly comprising a rotatably mounted post (2) having a proximal end and a distal end, a
lift boom (3) having a proximal end and a distal end where the proximal end is pivotally connected to the post and the
distal end comprises a bearing hub (25), an articulated boom (4) having a proximal end and a distal end where the
proximal end comprises a forked coupling portion (16), where the forked coupling portion is pivotally connected to the
bearing hub of the lift boom, where a first boundary of the lift boom abuts a second boundary of the articulated arm when
the foldable crane is in its parked position, wherein in a second boundary of the lift boom comprises a receiving section
(35) for receiving the proximal end of the articulated boom, when the articulated arm is pivoted into a position where the
first boundary of the articulated arm faces the second boundary of the lift boom.
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Description

[FIELD OF THE INVENTION]

[0001] A foldable crane assembly comprising a rotat-
ably mounted post having a proximal end and a distal
end, a lift boom having a proximal end and a distal end
where the proximal end is pivotally connected to the post
and the distal end comprises a bearing hub, an articulated
boom having a proximal end and a distal end where the
proximal end comprises a forked coupling portion, where
the forked coupling portion is pivotally connected to the
bearing hub of the lift boom, where a first boundary of
the lift boom abuts a second boundary of the articulated
arm when the foldable crane is in its parked position.

[BACKGROUND]

[0002] For cranes, that are mounted on vehicles,
where the crane is mounted between the cab and a load
carrier, there are specific size restrictions that have to be
complied with, in order to make the crane fit and/or, if the
crane and/or the vehicle in general is to comply with of-
ficial regulation to be road legal. These size restrictions
are often related to the size of the crane when the crane
is in its parked position, i.e. when the crane is not in use,
so that the crane does not exceed height, width and/or
length requirements set by national traffic law which may
be 2.55 m in width and approx.. 4 m in height, and may
vary from one country to the other.. The standard dictates
a number of different factors that relate to a vehicle
mounted crane, where the size restrictions relate to the
fact that the vehicle must be capable of travelling on roads
that comprise bridges, tunnels, viaducts, etc. that have
a limit towards height and/or width of the vehicle.
[0003] Thus, the height, width and/or length require-
ments of the crane in its parked position, are important
factors on how the crane may be constructed, where the
dimensions of the parked crane dictate or have an influ-
ence on the dimensions of the crane in its operating po-
sition, as it is important that the crane is capable of lifting
heavy loads, while being able to extend considerably
from the vehicle body.
[0004] Traditionally, this type of vehicle crane, that is
mounted between a cab of a vehicle and a load carrier
of the same vehicle, is an articulated crane, which does
not extend significantly beyond the cab of the vehicle in
its parked position, such as a loader crane, a.k.a. knucle-
boom crane or articulating crane, where the crane com-
prises a number of jointed sections that may be folded
into a small space when the crane is not in use, i.e. in its
parked position. For optimizing the small space, one or
more of the jointed sections may be telescopic, in order
to extend the length of the section when the crane is in
use.
[0005] Vehicle mounted cranes, i.e. articulated cranes,
may be constructed in different ways, where the operat-
ing position of the crane is similar or the same, in that

the crane is unfolded in order to allow the different jointed
sections of the crane to extend away from the crane.
However, the cranes may differ considerably in their
parked position, where one or more sections of the crane
may be offset from each other, i.e. the sections are ar-
ranged side by side to each other, in a longitudinal axis
of the vehicle, when the crane is in its parked position,
and are not arranged in the same plane. This means that
the crane may take up a significant space between the
cab and a load carrier of a vehicle, which means that the
size of the cab and/or the size of the load carrier have to
be reduced in the longitudinal axis of the vehicle, to ac-
commodate the crane.
[0006] A different type of articulated vehicle crane is a
crane that may be folded so that the sections are a single
plane, when the crane is in its parked position. I.e. the
sections of the cane are arranged in such a way that the
sections fold so that at least two of the sections abut each
other, and may create a fold that resembles a Z. An ex-
ample of this type of crane is disclosed in US 4,183,712.
Such a crane is arranged in such a way that the crane in
its parked position reduces the space requirements
needed between the cab and the load carrier of a vehicle,
compared to cranes having sections arranged side by
side in their parked position.
[0007] A single-plane crane may comprise a post, a
lifting boom and an extension arm that are connected by
joints, where the extension arm may be telescopic to ex-
tend the reach of the crane. However, a common draw-
back to such cranes is that the size restrictions of the
crane in its parked position dictates the maximum length
of the cranes sections, i.e. the post, the lifting boom and
the extension arm, and the reach of the crane in its op-
erating position is predominately decided by the extend-
ed length of the extension arm when the telescoping arm
is fully extended, as the each increased length in units
of the extension arm when collapsed, may be multiplied
when the telescoping arm is fully extended. I.e. an in-
creased length of 10 cm in the collapsed position may
be increased by approximately 40 cm, when there are 4
telescoping sections in the telescoping arm, as each tel-
escoping section may be increased by a length of 10 cm.
[0008] Such a crane is disclosed in EP 1 770 050,
where the crane comprises a crane support, a lift arm
and an articulated telescopic arm, where the lift arm com-
prises a forked receiving section for the articulated arm.
The articulated arm is adapted to receive a telescoping
section close to or directly to the pivotal connection be-
tween the break arm and the hub arm, in order to increase
the length of the articulated arm and therefore the length
of the telescopic sections.
[0009] The drawback to the crane disclosed in EP 1
770 050 is that the pivotal connection, having a forked
receiving section on the lift arm, limits the movement of
the articulated arm, when the crane is moved into a lifting
position that is close to the crane. This means that due
to the angle of the forked receiving section and the po-
sitioning of the end of the lift arm, the end of the lift arm
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limits the movement of the passed a certain angle.
[0010] EP 1 475 345 discloses another type of single-
plane crane, where the articulated arm is provided with
a forked receiving section and a bearing hub on the lift
arm is joined to the forked section of the articulated arm.
Due to the construction of this crane, the shape and form
of the lift arm and the fact that the forked section is located
on the articulated arm, the proximal end of the articulated
arm abuts the distal end of the lift arm when the crane is
in a lifting position that is close to the crane. This abutment
limits the angle of the lift, so in order to allow the articu-
lated arm to come closer to the crane in its lifting position,
the proximal end of the articulated arm has to be moved
away from the pivotal connection.

[GENERAL DESCRIPTION]

[0011] In accordance with the invention, there is pro-
vided a foldable crane assembly comprising a rotatably
mounted post having a proximal end and a distal end, a
lift boom having a proximal end and a distal end where
the proximal end is pivotally connected to the post and
the distal end comprises a bearing hub, an articulated
boom having a proximal end and a distal end where the
proximal end comprises a forked coupling portion, where
the forked coupling portion is pivotally connected to the
bearing hub of the lift boom, where an first boundary of
the lift boom abuts a second boundary of the articulated
arm when the foldable crane is in its parked position,
wherein in that a second boundary of the lift boom com-
prises a receiving section for receiving the proximal end
of the articulated boom, when the articulated arm is piv-
oted into a position where the first boundary of the artic-
ulated arm faces the second boundary of the lift boom.
[0012] The provision of a receiving section, for receiv-
ing the proximal end of the articulated boom, the articu-
lated boom may be pivoted closer to the lift boom when
the articulated boom has been pivoted into a close lift
position. The receiving section may be seen as an area
of the lift boom where the structural elements of the lift
boom have been removed, in order to allow the distal
end of the articulated boom to traverse with the lift boom,
without having structural elements of the lift boom to in-
tersect the distal end of the articulated boom.
[0013] A conventional lift boom, having a bearing hub
at its distal end, may prevent the articulated arm to pivot
beyond a predefined degree, where the proximal end of
the articulated arm intersects the distal end of the lift arm.
Thus, in order to achieve a position of the articulated arm
where the arm is pivoted into a close lift position, the
proximal end of the articulated arm has to be spaced
away from the pivot point between the lift arm and the
articulated arm, in order to achieve a larger pivot angle.
[0014] The spacing between the proximal end of the
articulated arm and the bearing hub, together with the
size requirements of the crane in its parked position,
means that the articulated arm must be shortened, so
that the length of the arm does not exceed the size re-

quirements. Thus, should the articulated arm be a tele-
scopic arm, the decrease in length affects the telescopic
length of the telescopic arm considerably. I.e. a decrease
in length will be multiplied with the number of telescopic
sections, e.g. a decrease in length of 200 mm will mean
a shortened length of 800 mm in reach for a telescopic
arm having 4 telescopic sections.
[0015] Thus, by allowing the articulated arm to extend
close to or directly up to the bearing hub of the lift arm,
the length of the articulated arm may be increased, and
by having a receiving section on the lift arm, the articu-
lated arm may be pivoted to a predefined angle that is
considered to be sufficient for a close lift.
[0016] Within the meaning of the present invention, a
single-plane crane is a crane having articulated sections
that extend linearly from each other. I.e. each section is
in direct continuation from the closest articulated section,
and a two dimensional plane intersects each section at
its substantial longitudinal central axis.
[0017] Within the meaning of the present invention, the
articulated boom may be pivoted relative to the lift boom.
The angles of the pivot may be defined as starting at 0
degree, where the articulated boom is in its parked po-
sition, and the articulated boom may be pivoted in a ro-
tational movement away from the lift boom. The full piv-
otal extension of the booms may be seen as approxi-
mately plus/minus 180 degrees, and when the articulated
boom pivots beyond 180 degrees, the articulated arm
pivots in a direction towards the lift boom, at the opposite
side from the parked position. Within the meaning of the
present invention the starting position of 0 degrees may
be relative to the parking position of the crane, and the
actual starting position may be negative, ca. -2 degrees,
in relations to the full pivotal extension of the booms.
[0018] Within the meaning of the present invention, the
dimensions of crane sections, such as the post, the lift
arm and the articulated arm may be seen as length, width
and height. The length may be seen as the dimensions
of the section along their longitudinal axis, the width may
be seen as the dimensions along the horizontal axis and
the height may be seen as the dimensions along the ver-
tical axis. The longitudinal, horizontal and the vertical axis
are orthogonal to each other in at least one, two dimen-
sional planes that intersect at least two of the axis. The
longitudinal, horizontal and the vertical axes may be seen
as X, Y, Z axes in three-dimensional geometry.
[0019] In one embodiment the receiving section com-
prises a gap between a first side wall and a second side
wall of the lift boom. The lift boom may be constructed
of tubular section that extends along the longitudinal axis
of the lift boom. The tubular section may comprise a first
side wall and a second side wall, where the side walls
define the width of the lift boom. The side walls of the lift
boom may define the constructional element of the lift
boom that gives the lift boom its structural integrity, in
order to ensure that the lift boom is capable of supporting
the articulated arm, during lifting. By providing the lift
boom with a receiving section in the form of a gap be-
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tween the side walls of the lift boom, the articulated arm
may be pivoted into a position where the proximal end
of the articulated arm accesses the gap between the side
walls, and thereby intersects the outer dimensions of the
lift arm. Thus, the gap in the lift arm, allows the articulated
arm to pivot further than on conventional cranes, where
the proximal end of the articulated arm would intersect
the lift arm. This allows the articulated arm to be pivoted
into a close lift position, even though the proximal end of
the articulated arm is positioned close to or directly up to
the bearing hub of the lift arm.
[0020] In one embodiment, the lift boom comprises a
second boundary, and where the receiving section com-
prises a gap, where the gap is offset from the second
boundary. The second boundary of the lift boom may be
the bottom boundary of the lift boom, which defines the
height of the lift boom, along with the first boundary of
the lift boom. The second boundary may be a part of the
tubular structure of the lift boom, where the second
boundary extends in a longitudinal direction of the lift
boom from substantially the proximal end to the distal
end. The gap may be arranged as a discontinuation in
the second boundary of the lift boom, where the second
boundary does not extend fully towards the distal end of
the lift boom. Alternatively, the receiving section, in form
of a gap, may be arranged as a curve in the second
boundary, where the second boundary curves inwards
away from from lower periphery of the lift boom and to-
wards the upper periphery of the lift boom, and thereby
creating a gap that is close to the distal end of the lift
boom, capable of accommodating the proximal end of
the articulated arm when the articulated arm is pivoted
into a close lift position.
[0021] In one embodiment the receiving section is ar-
ranged close to the distal end of the lift boom. When the
articulated arm is pivoted into a close lift position, the
proximal end of the articulated arm may move closer and
closer to the lift boom. In order to allow the proximal end
of the articulated arm to be positioned close to the bearing
hub of the lift boom, the receiving section may be posi-
tioned close to the distal end of the lift boom, as the prox-
imal end of the articulated boom may intersect that part
of the lift boom fist. By arranging the receiving section in
the area where the distal end of the articulated boom
intersects the lift boom, it is ensured that the distal end
of the articulated boom will pivot beyond the angle where
the articulated boom would intersect the lift boom, as the
receiving section accommodates the distal end of the
articulated boom.
[0022] In one embodiment the width of the receiving
section is larger than width of the articulated arm. The
receiving section may be arranged on/in the lift boom as
having a predetermined width, where the width of the
receiving section is larger than the width of the articulated
arm, in the area where the articulated arm traverses the
lift boom and/or the receiving section. This means that
when the articulated arm traverses the lift boom, the prox-
imal end of the articulated arm is pivoted into the receiving

section, where the receiving section may encapsulate
the proximal end of the articulated arm. Thus, the artic-
ulated arm may intersect the lift boom, in order to pivot
into its close lift position, and the proximal end of the
articulated arm may be positioned close to or up to the
bearing hub of the lift boom.
[0023] In one embodiment the lift boom comprises a
U - or an I shaped profile, where the inner boundary of
the side walls define the receiving section of the lift boom.
The lift boom is constructed to have a high tolerance for
twisting and bending, in that the lift arm must be able to
transfer the weight of the items to be lifted to the post of
the crane without collapsing or, bending or twisting. By
forming the lift boom in the form of a U- or an I- shaped
profile, the profiles will have a first and a second side
wall, extending in the vertical direction and at least one
horizontal wall extending in the horizontal direction. The
horizontal wall may thus either be positioned at the top
of the side walls, i.e. at their vertical peripheral edge, or
substantially in the vertical centre of the side walls. Thus,
the lift boom may have a gap between the side walls of
the lift boom at the bottom peripheral edge of the side
walls, allowing the receiving section to be positioned with-
in the gap, and allowing the distal end of the articulated
arm to pass past the bottom peripheral edge of the side
walls of the lift boom.
[0024] In one embodiment the articulated arm compris-
es a tubular section capable of receiving a telescopic
section. The articulated arm may be formed in such a
way, that the inner volume of the arm may be substantially
hollow, from the proximal end and towards the distal end,
and where the distal end is open. This means that at least
one telescopic section may be positioned into the inner
volume of the articulated arm, allowing the articulated
arm to be extended during lifting operation. The articu-
lated arm may be capable of receiving a plurality of tel-
escopic sections that are extensible or compressible by
or as if by the sliding of overlapping telescopic section.
This allows the articulated arm to be relatively small in
its parked position, but where the arm is capable of ex-
tending a multiplication of its collapsed length. By allow-
ing the proximal end of the articulated arm to extend
closed to or up to the bearing hub, the length of the ar-
ticulated arm may be increased, compared to conven-
tional cranes, and the increased length of the articulated
arm may result in an equal increase of length of each
telescopic section, allowing the articulated arm to extend
further than conventional cranes.
[0025] In one embodiment the positioning of the post,
the lift boom and the articulated boom in relation to each
other is substantially in the form of a Z-shape, when the
crane is in its parked position. This means that the crane
is a single-plane foldable crane that allows the articulated
arm to abut the lift boom in its parked position, and where
the articulated arm pivots past approximately 180 de-
grees to come into its working position. The articulated
arm and the post of the crane define the free ends of the
Z-shape, while the lift boom connects the opposite ends
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of the articulated arm and the post to form the Z shape.
The Z-shape fold of the crane, allows the length of the
articulated arm to extend substantially the length of the
lift boom, and allows the crane to be designed so that
the crane does not take up extensive space between the
cab and the load carrier of the vehicle. Thus, the vehicle
may either have a larger cab, a larger load carrier or
additional equipment, compared to a conventional crane
having the lift boom and the articulated boom offset from
each other in the horizontal direction.
[0026] In one embodiment the proximal end of the ar-
ticulated arm is positioned between 0, 1 and 250 mm
from the bearing hub of the lift arm, or specifically be-
tween 1 and 150 mm from the bearing hub of the lift arm,
or more specifically between 1, 5 and 100 mm from the
bearing hub of the lift arm, or more specifically between
2 and 50 mm from the bearing hub of the lift arm. By
positioning the proximal end of the articulated arm as
close as possible to the bearing hub, it is possible to
increase the length of the articulated boom, and thereby
increasing the telescopic length of the articulated arm,
when the arm is arranged with telescopic sections. As
bearing hub of the lift boom provides the pivoting point
of the crane, it may be preferred to ensure that the distal
end of the articulated arm is not completely extended
towards the bearing hub, but leaving a small space be-
tween the two. This may be advantageous, as this allows
dirt and contamination to come in between the two parts,
without risking the breakdown of the pivotal connection,
or unwanted stress to the connection, should some con-
tamination be positioned in between the sections. This
may be an issue, as the cranes are often used in terrains
and areas where debris and other contaminants could
affect the connection, such as when the crane is used
for lifting lumber, recycling material, etc.
[0027] The proximal end may also be the proximal end
of the first telescopic section, and does not necessarily
have to be the articulated arm. Talk about the support
surface of the telescopic section that allows the telescop-
ic section to have enough force not to pivot when extend-
ed.
[0028] Conventional cranes, that are provided with a
forked coupling portion on the articulated arm have the
proximal end of the articulated arm positioned at a dis-
tance from the bearing hub of the lift arm, as the space
between the bearing hub and the proximal end of the lift
arm allow the articulated arm to be pivoted in the close
lift position. Thus, a conventional crane having a small
distance between the bearing hub and the proximal end
of the articulated arm, will have a reduced pivoting ca-
pability, as the distal end abuts the lift boom and prevents
the articulated arm from pivoting further.
[0029] In one embodiment, the crane comprises an ar-
ticulation cylinder operating between the post and the lift
boom. The articulation cylinder may be attached at one
end onto the post and the other end at the lift boom, so
that the movement of the articulation cylinder are trans-
lated into pivotal movement of the lift boom, in relation

to the post. The articulation cylinder may be attached to
the post and the lift boom in such a way that the distance
from the attachment point on the post to the pivotal con-
nection is larger than the distance from the attachment
point on the lift boom to the pivotal connection.
[0030] In one embodiment, the crane comprises at
least one articulation cylinder operating between the lift
boom and the articulation arm where the at least one
articulation cylinder is attached to a peripheral area of
the lift boom and the articulation arm. The articulation
cylinder between the lift boom and the articulation arm
is adapted to provide pivotal movement of the articulated
arm in relation to the lift arm. The articulation cylinder
may be attached to the lift boom and the articulation arm
at attachment points that are arranged on the sides of
the lift boom and the articulation arm. This means that
the articulation cylinder is offset from the pivoting plane
of the lift boom and the articulation arm, so that the piv-
oting movement of the articulation arm does not intersect
the articulation cylinder. In a preferred embodiment, the
crane may comprise two articulation cylinders operating
between the lift boom and the articulation arm, where the
articulation cylinders are positioned on opposite sides of
the lift boom and the articulation arm.
[0031] In one embodiment, the articulation arm and/or
the forked coupling portion comprise a coupling element
for attaching at least one articulation cylinder to the ar-
ticulated boom. The coupling element may be attached
to the outer surface of the articulation arm and/or the
forked receiving section, so that the coupling element
does not intersect or translate into the inner volume of
the articulated arm. I.e. the coupling element may be ar-
ranged on the outer surface of the articulated arm or the
forked coupling portion, so that the coupling element
does not interfere with the volume to which the articula-
tion arm may receive a telescopic section. This ensures
that a telescopic section may extend along the entire lon-
gitudinal axis of the articulation arm, ensuring that the
length of the telescopic section may be directly propor-
tional to the length of the articulation arm, and does not
depend on where an articulation cylinder is coupled to
the articulation arm.
[0032] In one embodiment, a spacing element is posi-
tioned between the forked coupling section and the ar-
ticulation arm and creating a separation between the
forked receiving section and the articulation arm. The
forked coupling section may be positioned so that the
coupling section is offset in the horizontal direction rela-
tive to the lift boom. I.e. the forked coupling section is
coupled to lift boom on the side of the bearing hub of the
lift boom. The forked coupling section may be connected
to the sides of the articulated arm, so that that the central
axis of the articulated arm is on the same plane as the
central axis of the lift boom. However, the receiving sec-
tion of the lift boom may be formed in such a way that tit
is advantageous to have the width dimensions of the ar-
ticulation arm smaller than the lift boom. Thus, by placing
spacing elements between the articulation arm and the
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forked coupling section, the forked coupling section may
be displaced sideways in such a manner that the inner
width dimensions of the forked coupling section is equal
to or larger than the outer dimensions of the bearing hub.
[0033] In alternative embodiments, the forked coupling
section may be curved inwardly in the direction from the
bearing hub and towards the articulation arm, in order to
allow the articulation arm to have a smaller dimension in
the width direction, than the receiving section of the lift
boom.
[0034] Yet in a further embodiment, the part of the lift
boom comprising the receiving section may have a re-
duced height of the side walls, in order to allow the prox-
imal end of the articulation arm to manoeuvre into the
receiving section where the articulation arm has a width
that is equal to or larger than the dimensions of the lift
boom. Thus, the part of the lift boom that interacts with
the articulation arm may be cut away or removed from
the lift arm, i.e. that the side walls of the lift boom and/or
receiving section is provided with a cut-out or a depres-
sion to accommodate the proximal end of the articulation
arm.
[0035] In one embodiment, the width of the spacing
element is equal or larger than a width of a side wall of
the lift boom. The spacing element may be dimensioned
to ensure that when the articulated arm is pivoted into a
close lift position, the side wall of the lift boom can inter-
pose between a side wall of the articulated arm and the
forked coupling section. This means that when the artic-
ulated arm is in a close lift position, at least the proximal
end of the articulated arm can manoeuvre past the di-
mensions of the side wall and be received into the re-
ceiving section of the lift boom. Thus, a sectional view of
the crane, taken across the receiving section, will reveal
a structural sequence seen from the outside and in where
the forked receiving section abuts the side wall of the lift
boom which in turn abuts the side wall of the articulated
arm.
[0036] In one embodiment, the articulation arm is po-
sitioned between an inner surface of a first and a second
side wall of the lift boom when the crane is in its parked
position.
[0037] In one embodiment of the present invention, the
proximal end of the articulation arm may have an opening
into the inner volume of the articulation arm, allowing a
proximal end of the telescopic arm to extend beyond the
proximal end of the articulation arm in a direction towards
the bearing hub. By having an open proximal end of the
articulation arm, the telescopic arm may be telescoped
into its compacted position, and where the telescopic arm
may be maneuvered so that the proximal end of the tel-
escopic arm extends from the inner volume of the artic-
ulation arm and beyond the proximal end of the articula-
tion arm. This allows the telescopic arm to have a length
that may be greater than the articulated arm, and to be
telescoped more than if the articulated arm has a closed
end that provides a stop for the proximal end of the tel-
escopic arm.

[0038] A foldable crane in accordance with the inven-
tion is particularly useful for waste management and log-
ging, where the crane is used to collect debris, timber
and similar items for loading and unloading to a load car-
rier. Thus, it may be important for the foldable crane to
be fully assembled when parked, where the grappler is
attached to the crane. Due to the fact that a vehicle having
a vehicle mounted crane has maximum width and height
dimensions in order to have the vehicle road legal, the
size, shape and positioning of the grappler when the
crane is parked is a major issue. The official size restric-
tions of a vehicle are mainly defined as height and width
restrictions, so a mounted crane must not exceed the
maximum height nor the maximum width of the vehicle,
and the positioning of the grappler is no exception and
the grappler must not exceed the size restrictions. Thus,
the size restrictions of a vehicle may be viewed as a 2
dimensional plane having a maximum width and a max-
imum height, where the 2 dimensional plane is at a right
angle (orthogonal) to the longitudinal axis of the vehicle.
Furthermore, it may be advantageous for a foldable crane
in its parked position to be of a length (in the longitudinal
direction of the vehicle) that meets, corresponds to the
space between the cab of a vehicle and a load carrier,
so that a foldable crane can be installed to a vehicle with-
out having to modify the positioning of the cab or the load
carrier.
[0039] Thus, the maximum size and shape of the grap-
pler is dictated on how effectively the foldable crane may
be compacted in its parked position within the dimensions
of the 2 dimensional plane defining the size restrictions.
[0040] In one embodiment of the present invention, the
lift arm may comprise a profile of an I (H) beam, where
lift arm may comprise a first side wall, a second side wall
and a connecting part orthogonal to the first and/or the
second side wall that interconnects the side walls to the
connecting part. The connecting part may be positioned
at a distance between the upper edges and the lower
edges of the side walls. The lift arm may be constructed
in such a way that the inner dimensions between the side
walls are equal to or larger than the outer width dimen-
sions of the articulated arm, so that the articulated arm
may be fully or/partially introduced between the side walls
when the crane is in its parked position.
[0041] Thus, the profile of the abutting lift arm and the
articulation arm in parked position may be smaller than
the outer radial dimensions of the lift arm and the artic-
ulation arm combined. I.e. if the radial dimensions of the
lift arm is 400 mm and the radial dimensions of the artic-
ulation arm is 300 mm, the combined dimensions of the
parked lift arm and articulation arm may be less than 700
mm due to the fact that the articulated arm may be inlayed
into the I (H) profile of the lift arm.

[BRIEF DESCRIPTION OF DRAWINGS]

[0042] The invention is explained in detail below with
reference to the drawings, in which
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Fig. 1 shows a crane assembly in accordance with
the invention, where the crane is mounted on a base,

Fig. 2 shows a lift boom and an articulation arm in
its parked position,

Fig. 3 shows the same in perspective,

Fig.4 shows an exploded view of the same,

Fig. 5 shows the same in a lift position,

Fig. 6 shows the same in a close lift position,

Fig. 7 shows a sectional view of the pivotal connec-
tion between the lift boom and the articulation arm
in its parked position,

Fig. 8 shows a sectional view of the lift arm and the
articulation arm in a lift position, and

Fig. 9 shows a sectional view of the same in a close
lift position,

Fig 10, shows a top view of the articulation between
the lift arm and the articulation arm, and

Fig. 11 shows the 2 dimensional size restrictions of
a foldable crane in accordance with the invention.

[DETAILED DESCRIPTION OF DRAWINGS]

[0043] Fig. 1 shows a crane assembly 1 in its parked
position, where the crane assembly 1 comprises a post
2, and a lift boom 3 and an articulation arm 4 that are
pivotally connected. The post 2 is connected to base 5,
where the base 5 may comprise stabilisation legs 6, 7,
and is adapted to be attached to a vehicle (not shown),
and may be positioned on the vehicle between a cab and
a load carrier. The post 2 may be rotatably connected to
the base 5, via a rotational connection 8 that allows the
post 2 to rotate along a horizontal plane.
[0044] A proximal end 10 of the lift boom 3 is connected
to the distal end 11 of the post 2 across a pivotal con-
nection 9, that allows the lift boom 3 to be pivoted, relative
to the post in order maneuver the lift boom 3 in a direction
away from the post 2, in order to position the lift boom 2
into a lift position of the crane assembly. A lift cylinder 12
may be connected between the post 2 to the lift boom 3,
as an actuator of the pivotal movement between the post
2 and the lift arm. When the lift cylinder is extended, from
the a contracted parked position, the lift arm will pivot
across the pivotal connection 9, and the distal end 13 of
the lift boom will move vertically away from its parked
position and in a direction away from the ground.
[0045] The distal end 13 of the lift boom may pivotally
connect 15 to the proximal end 14 of the articulation arm
4, via a forked coupling portion 16, that is attached to the

articulation arm 4. The pivotal connection 15 between
the lift boom 3 and the articulation arm 4, allows the ar-
ticulation arm 3 to pivot from its parked position, where
the articulation arm 4 abuts the lift boom 3, and is posi-
tioned substantially in a parallel position to the lift boom
3, and into its extended position (as shown in Fig. 5) and
onwards to its close lift position (as shown in Fig. 6).
[0046] The pivoting movement of the articulation arm
4 relative to the lift boom 3 may be actuated by an artic-
ulation cylinder 17 that extends from the lift boom 3 side
of the pivotal connection 15 to the articulation arm side
of the pivotal connection. In a preferred embodiment, as
shown in this embodiment, the distance from the pivotal
connection 15 and an attachment point 18 of the articu-
lation cylinder on the lift arm 3, may be larger than the
distance from the pivotal connection 15 to an attachment
point 19 of the articulation cylinder on the articulation arm
4. The attachment points 18, 19 of the articulation cylinder
17 may advantageously be positioned on the sides of the
lift boom 3 and/or the articulation arm 4. Furthermore,
the attachment points 18, 19 may be attached to the lift
boom 3 and/or the articulation arm 4 in such a manner
that the attachment points extend from the side walls of
the lift boom 3 or the articulation arm 4 without penetrating
an inner volume of the arm 4 or the boom 3. The attach-
ment point 19 on the articulation arm 4 may advanta-
geously be positioned on the forked coupling portion 16.
[0047] The articulation arm 3 may advantageously be
provided as telescopic, so that at least one telescopic
arm 22 may extend from an opening 20 in the distal end
21 of the articulated arm. The distal end 23 of the tele-
scopic arm 22 may be provided with connection means,
for connecting the telescopic arm 22 to the object to be
lifted, or an intermediate lifting means for assisting in the
lifting operation, such as a grappling hook, a hook, or
similar constructions known in the art.
[0048] Fig. 2 shows a side view of a lift boom 3 and an
articulation arm 4, in their parked position. The longitu-
dinal axis A of the articulation arm 4 and the longitudinal
axis B of the lift boom 4 may be substantially parallel
when parked, so that the sections (arm and boom) 3, 4
take up as little space as possible. The angle between
the longitudinal axis A, B of the articulation arm 4 and
the lift boom 3, respectively, is approximately 0°, when
the assembly is in its parked position.
[0049] As mentioned earlier, there are specific require-
ments to the dimensions of the crane that must be met,
in order to ensure that the crane is deemed road legal
by the national motor vehicle authorities. These require-
ments state a maximum height and a maximum width of
a crane, when the crane is in its parked position. As may
be seen in Fig. 1, the lift boom 3 and the articulation arm
extend diagonally from the left to right, and bottom to top,
so that the distal end 13 of the lift boom and the proximal
end 14 of the articulation boom define one end of the
maximum width of the crane assembly 1 and the distal
end of the articulation boom 21 or the distal end of the
telescopic boom 23 define the maximum height of the
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crane assembly 1. Thus, in order to maximize the length
of the articulation arm 4, in order to maximize the tele-
scopic length of the articulation arm, it is advantageous
to allow the articulation arm along with the telescopic arm
22 to extend from the maximum width definition to the
maximum height allowed.
[0050] Fig 2 shows that the proximal end 14 of the ar-
ticulation arm 3 is cut at an angle α from the vertical seen
in this view, where the angle of the distal end is substan-
tially vertical as seen in Fig. 1, when the crane assembly
is in its parked position. Thus, by arranging the distal end
at a predefined angle a, it is ensured that the distal end
of the articulation arm has a substantially vertical dispo-
sition when the crane is in its parked position, and that
no part of the proximal end 14 protrudes outside the max-
imum width limitation of the crane assembly. A similar
consideration is done with the distal end 23 of the tele-
scopic arm 22, in that the angle of the distal end 23 cor-
responds to the horizontal when the crane assembly is
in its parked position, as shown in Fig. 1.
[0051] The proximal end 10 of the lift boom 3 may be
provided with a second forked coupling portion 24, that
is adapted to couple the proximal end of the lift boom to
a bearing hub (not shown) on the post 2.
[0052] Fig. 3 shows a perspective view of the assembly
shown in Fig. 2. The distal end 13 of the lift boom 3 com-
prises a bearing hub 25 that defines the rotational axis
of the pivotal connection 9, between the lift boom 3 and
the articulation arm 4. The forked coupling portion 16,
16’ of the articulating arm 4 abuts the rotational axis of
the bearing hub 25, and an axle 26 extends from on forked
coupling portion 16 to the opposite coupling portion 16’,
holding the articulated arm 4 in a pivotal connection 9
with the lift boom 3. Furthermore, the articulated arm 4
may be open 28 in the proximal end 14 in order to allow
a proximal end 27 of the telescopic arm 22 that is posi-
tioned within the articulated arm 4 to extend completely
towards the peripheral edges of the opening 28, in the
longitudinal direction.
[0053] Fig. 4 shows an exploded view of the lift boom
3 and the articulated arm 4, where the distal end of the
lift boom 3 has a bearing hub 25, and the proximal end
14 of the articulated arm 4, comprises a forked coupling
portion 16, 16’ attached to the sides of the articulated
arm. The forked coupling portion 16, 16’ comprises open-
ings 28 that are located near to the proximal end of the
forked coupling portion 16, 16’ and the openings are
adapted to be arranged around the sides of the bearing
hub 25, across the rotational axis C, to provide a pivotal
connection when the lift boom 3 and the articulated arm
4 are assembled using an axle (shown in Fig. 3).
[0054] The lift boom 3 comprises a first side wall 29
and a second side wall 30, having an enforcement plate
31 extending between the first and the second side wall,
where the enforcement plate may be orthogonal to the
side walls 29, 30. The enforcement plate, may be offset
from the upper peripheral edges 32, 33 of the side walls,
so that the side walls and the enforcement plate form an

I-shape and providing a recess 34 between the side walls
for the articulated arm 4, when the articulated arm 4 is in
its parked position. The recess 34 allows the articulated
arm 4 to be inlayed into volume defined by the lift boom,
when the articulated arm and the lift boom are in their
parked position. This means that the 2 dimensional pro-
file (corresponding to the size restrictions of a vehicle) of
the parked crane the lift boom 3 may be minimized, so
that more space may be left for a grapple to fit inside the
2 dimensional profile, as shown in Fig. 11.
[0055] Fig. 5 shows the lift boom 3 and the articulated
arm 4 in a lift position, where the articulated arm has been
pivoted at an angle β that is approximately 180° from its
parked position, as shown in Fig. 2. I.e. the articulated
arm has been pivoted from a first horizontal position,
where the arm 4 abuts the lift boom 3, to a second hori-
zontal position where the articulated arm 4 extends sub-
stantially directly from the lift boom 3. In this position the
telescopic arm may be extended to increase the crane
assembly’s reach.
[0056] Fig. 6 shows the lift boom 3 and the articulated
arm 4 in a close lift position, where the articulated arm
has been pivoted past 180° (as shown in Fig. 5) and
onwards so that the lower boundary of the articulated
arm 4 faces the lower boundary of the lift boom 3, and is
opposite to the parked position of the lift arm and the
articulated arm, where the upper boundary of the articu-
lated arm 3, faces the upper boundary of the lift boom 4.
In this position, the articulated arm has been pivoted at
an angle β that is approximately 320° from the parked
position, and this allows the distal end of the articulated
arm to be arranged close to the crane assembly, and
thereby allow the crane to lift a load that is close to the
crane assembly. The close lift position may be seen as
the maximum pivot of the articulated arm 4 relative to the
lift boom 3, and the articulated arm may be prevented
from pivoting to a larger angle.
[0057] Fig. 7 shows a sectional view of the lift boom 3
and the articulated arm, in a parked position, similar to
that shown in Fig. 2. The articulated arm 4 may be pivoted
around the rotational axis C, relative to the lift boom 3.
The articulated arm 4 has an inner volume that is adapted
to receive a telescopic section 22, where the telescopic
section can be extended substantially towards the distal
end of the articulated arm 4.
[0058] The lift boom 3 is provided with a receiving sec-
tion 35 that is positioned close to the distal end 13 of the
lift boom 3. The receiving section is arranged witin the
volume of the lift boom, between the enforcement plate,
and the side walls 30 of the lift boom 3, allowing access
into the receiving section 35 from below. The receiving
section 35 may have a proximal boundary in the form of
a lower plate 36, that extends along the longitudinal axis
of the lift boom 3, close to the lower peripheral edge 37
of the side wall 30, and terminates in the receiving sec-
tion, where the lower plate closes off a proximal inner
volume 38 of the lift boom 3.
[0059] Fig. 8 shows a sectional view of the lift boom 3
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and the articulated arm, in an extended position, similar
to that shown in Fig. 5. In this figure, the receiving section
35 may be clearly seen, as being an opening in the lift
boom 3, having access from the lower peripheral edge
of the side walls 30 of the lift boom, and where the en-
forcing plate 31 defines the upper limit of the section 35
and the bearing hub 25 and the lower plate define the
distal and the proximal limits to the receiving section 35,
respectively.
[0060] Fig. 9 shows a sectional view of the lift boom 3
and the articulated arm, in a close lift position, similar to
that shown in Fig. 6. In this view, it is clear to see that
the proximal end 14 of the articulation arm 4 is pivoted
into the receiving section 35, when the articulated arm 4
is pivoted into a close lift position. The receiving section
35, as a gap or an opening in the lift boom 3, allows
therefore the articulated arm 3 to be pivoted further than
a conventional crane, having a solid lift arm 3. A solid lift
arm, is a lift arm where the lower boundary of the lift arm
extends along the lower peripheral edge 37 of the side
walls 30 in a longitudinal direction towards the bearing
hub, and would therefore prevent the proximal end 14 of
the articulated arm 4 from entering the volume defined
by the side walls 30 of the lift boom 3. Thus, the articulated
arm could only be pivoted substantially towards the lower
edge 37 of the side walls 30, and would therefore prevent
the articulated arm in pivoting into the volume defined by
the side walls of the lift boom 3.
[0061] Fig. 10 shows a top view of the lift boom 3 and
the articulated arm 4, across the pivotal connection 15,
when the articulated arm 4 is extended approximately
180°. Here it may be seen that the width F of the articu-
lated arm 4 is equal to or lower than the width E of the
inner surface 38, 39 of the side walls 30, 31 of the lift
boom 3. This means that when the articulation arm is in
its parked position (Fig. 2) or in its close lift position (Fig.
6) the articulation arm may be positioned between the
side walls 30, 31 of the lift boom, allowing the articulation
arm to access the volume defined by the peripheral edges
of the side walls of the lift boom 3.
[0062] In the embodiment shown in Fig. 10, the forked
coupling portion 16, 16’ has a width that is larger than
the outer width of the lift boom, as the proximal ends of
the forked coupling portion are fixed to the bearing hub
on the sides of the bearing hub 25. However, in order to
ensure that the forked coupling portion 16 allows the ar-
ticulated arm in entering inside the volume defined by
the peripheral edges of the side walls of the lift boom,
the articulated arm 4 is connected to the forked coupling
portion using a spacing element 40, 40’ that creates a
separation between the side walls of the articulated arm
4 and the inner walls of the forked coupling portion 16,16’.
Advantageously, the spacing element has a width that is
equal to or larger than the width (thickenss) of a side wall
30 of the lift boom 4.
[0063] Fig. 11 shows a foldable crane 1, where the
dimensions of the crane in height and width may be seen
vertically and horizontally, respectively. In order to meet

the size restrictions of national traffic law, the crane 1
may not exceed a maximum height 43 and a maximum
width 42, which is often about 2, 55 m in width and 4 m
from surface level. These size restrictions may be seen
as a 2 dimensional plane 41, which defines the bounda-
ries to which a crane 1 in its parked position must comply
with, and no parts of the crane may extend beyond the
maximum width 42 or the maximum height 43.
[0064] Thus, it may be important to optimize the 2 di-
mensional plane 41, so that the dimensions of the crane
in its extended position may be optimized without com-
promising the maximum width or height of the crane in
its parked position. As shown in Fig. 11, the length of the
telescopic articulated arm 45 depends on where the lon-
gitudinal axis M of the arm 45 intersects the maximum
width boundary 42 and the maximum height boundary
43. Thus, by enabling the articulated telescopic arm 45
to be inlaid into the dimensions of the lift arm 3 (as dis-
closed in fig 4), the angle of the lift arm may be altered,
so to that the length of the intersecting longitudinal axis
may be increased, and therefore the length of the arm
45 may be increased. This length increase may then be
multiplied with the number of telescopic sections, as the
length increase may be applied to all sections of the tel-
escopic arm, provided that the telescopic arm 45 does
not exceed the boundary defined by the 2 dimensional
plane 41.
[0065] Furhtermore, by inlaying the telescopic arm 45
into the lift arm 3, it is possible to increase the free space
44 that is within the 2 dimensional plane, where the free
space 44 defines the 2-D space that is available for a
grappler to be attached to the free end of the telescopic
arm 44 without exceeding the boundary 41. Thus, by re-
ducing the radial profile N of the lift arm 3 and the tele-
scopic arm, the reduction may be directly linked to an
increase in the size or dimensions of the grappler, if the
grappler is intended to be attached to the telescopic arm
45 when the crane 1 is in its parked position.

Claims

1. A foldable crane assembly comprising

- a rotatably mounted post having a proximal
end and a distal end,
- a lift boom having a proximal end and a distal
end where the proximal end is pivotally connect-
ed to the post and the distal end comprises a
bearing hub,
- an articulated boom having a proximal end and
a distal end where the proximal end comprises
a forked coupling portion, where the forked cou-
pling portion is pivotally connected to the bearing
hub of the lift boom,
where a first boundary of the lift boom abuts a
second boundary of the articulated arm when
the foldable crane is in its parked position,
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characterised in that a second boundary of the
lift boom, opposite to the first boundary of the lift
boom, comprises a receiving section for receiv-
ing the proximal end of the articulated boom,
when the articulated arm is pivoted into a posi-
tion where a first boundary of the articulated arm
faces the second boundary of the lift boom.

2. A foldable crane assembly according to claim 1,
wherein the receiving section comprises a gap be-
tween a first side wall and a second side wall of the
lift boom.

3. A foldable crane assembly according to any of the
preceding claims, wherein the lift boom comprises a
second boundary, and where the receiving section
comprises a gap, where the gap is offset from the
second boundary.

4. A foldable crane assembly according to any of the
preceding claims, wherein the receiving section is
arranged closely to the distal end of the lift boom.

5. A foldable crane assembly according to any of the
preceding claims, wherein the width of the receiving
section is larger than width of the articulated arm.

6. A foldable crane assembly according to any of the
preceding claims, wherein the lift arm comprises a
U - or a I-shaped profile, where the inner surface of
the side walls define the receiving section of the lift
boom.

7. A foldable crane assembly according to any of the
preceding claims, wherein the articulated arm may
be fully or/partially introduced between the side walls
of an I (H) shaped profile of the lift boom when the
crane is in its parked position.

8. A foldable crane assembly according to any of the
preceding claims, wherein the articulated arm com-
prises a tubular section capable of receiving a tele-
scopic section.

9. A foldable crane assembly according to any of the
preceding claims, wherein the positioning of the post,
the lift boom and the articulated boom in relation to
each other is substantially in the form of a Z-shape
when the crane is in its parked position.

10. A foldable crane assembly according to any of
the preceding claims, wherein the proximal end of
the articulation arm comprises an opening into the
inner volume of the articulation arm, allowing a prox-
imal end of a telescopic arm to extend beyond the
proximal end of the articulation arm in a direction
towards the bearing hub.11. A foldable crane assem-
bly according to any of the preceding claims, wherein

the crane comprises at least one articulation cylinder
operating between the lift boom and the articulation
arm where the at least one articulation cylinder is
attached to a peripheral area of the lift boom and the
articulation arm.

12. A foldable crane assembly according to any of
the preceding claims, wherein the articulation arm
and/or the forked receiving section comprises a cou-
pling element for attaching at least one articulation
cylinder to the articulated boom.

13. A foldable crane assembly according to any of
the preceding claims, wherein a spacing element is
positioned between the forked receiving section and
the articulation arm and creating a separation be-
tween the forked receiving section and the articula-
tion arm.

14. A foldable crane assembly according to claim
13" wherein the width of the spacing element is equal
or larger than the width of the side wall of the lift
boom.

15. A foldable crane assembly according to any of
the preceding claims, wherein the articulation arm is
positioned between the inner surface of the first and
a second side wall of the lift boom when the crane
is in its parked position.
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