(19 DANMARK (10 DK/EP 3553014 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(51) Int.Cl.: A 61H 31/00 (2006.01) B66 C 1/36 (2006.01) B66 C 1/58 (2006.01)
E 04 H 12/34 (2006.01) E 04 H 17/26 (2006.01)

(45) Oversaettelsen bekendtgjort den: 2021-09-06

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2021-06-02

(86) Europaeisk ansggning nr.: 19167924.0

(86) Europeeisk indleveringsdag: 2019-04-08

(87) Den europeaeiske ansggnings publiceringsdag: 2019-10-16
(30) Prioritet: 2018-04-09 DK PA201870206

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

(73) Patenthaver: Kristensen, Preben, Storstromsvej 17, 4862 Guldborg, Danmark
(72) Opfinder: Kristensen, Preben, Storstremsvej 17, 4862 Guldborg, Danmark

(74) Fuldmasgtig i Danmark: Larsen & Birkeholm A/S Skandinavisk Patentbureau, Banegardspladsen 1, 1570
Kebenhavn V, Danmark

(54) Benavnelse: Lofteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal position
(56) Fremdragne publikationer:

US-A- 1908 146
US-A1- 2005 242 602



DK/EP 3553014 T3



DK/EP 3553014 T3

DESCRIPTION

Technical field of invention

[0001] The invention relates to a device to be used when poles, such as a mast for a sailing
ship, a pole for supporting wires or the like, are either erected or laid down, i.e. the lifting
device may be used both when a pole is brought from a horizontal to a vertical position and
when a pole is brought from a vertical to a horizontal position.

Prior art

[0002] Known principles consist in establishing of a fixed grip on a pole, so that a point or
points of contact can support the pole in both a horizontal and a vertical position and move the
pole in a controlled manner from one position to the other.

[0003] US 1908146 A (Glen, Helton) discloses a lifting device according to the preamble of
claim 1 used when erecting poles for example poles supporting wires which device may be
released from the poles by a person standing on the ground. The device comprises a sling
consisting of a body portion 5 provided with parallel flanges 6 and 7 which flanges are
connected by a web 8. The web 8 is provided with slots 9 and 10 at opposite ends of the body
portion 5. The end 11 of a flexible member such as chain 12 is passed into the slot 9 and a pin
13 is used to holding the end 11 securing this end of the flexible member permanently to the
body portion 5. The other end of the flexible member 12 is secured releasably to the body
portion 5. To release the chain 12 from the body portion 5, a line 18 is pulled moving a pin 16
against the thrust of a spring 19 thereby releasing the flexible member 12 from the pole. This
lifting device is not suitable for bringing a pole from a vertical to a horizontal position, as it is
necessary to tighten the flexible member manually, also the loose end of the flexible member
could get caught in the body portion 5 and prevent release of the sling or the loose end could
be pulled accidently before the pole is in vertical position causing the pole to fall back to a
horizontal position.

[0004] WO2014/079454 discloses a gripping tool (1) for fixing an elongate object (12), such as
a pole or a mast. The gripping tool (1) comprises a first gripping device (22) and a second
gripping device (23), both gripping devices (22, 23) comprises at least one gripping arm (19)
arranged to act on the object (12). The gripping tool (1) further comprises a gripping actuator
(24) being connected to at least one gripping arm (19) of both gripping devices (22, 23) so that
the gripping actuator (24) drives the gripping action of both of the first gripping device (22) and
the second gripping device (23). The gripping devices (22, 23) are arranged so that the
gripping action of the first gripping device (22) is substantially at least partially independent of
the gripping action of the second gripping device (23). The movable parts of the gripping
device (22, 23) are configured to have two positions, a first position where the movable parts
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form a closed loop and a second position where the movable parts form an open loop
providing an opening allowing a pole to exit or enter into the loop. None of the movable parts
are configured to move along a linear track between a first and a second position.

Summary of invention

[0005] The lifting device of the present invention provides an improved tool for moving a pole
between a horizontal and a vertical position, the lifting device may be used for both raising and
lowering of poles.

[0006] Also, the lifting device can be used to move poles having varying diameter or poles
having branches and the closing and release mechanisms of the lifting device may be
controlled from a distance in a safe manner.

[0007] According to a first aspect, the invention relates to a lifting device for moving a pole
between a horizontal and a vertical position comprising

e aframe;

« at least one movable part configured to have at least two positions, a first position where
the movable part(s) alone or together with the frame forms a closed loop and a second
position where the movable part(s) alone or together with the frame forms an open loop
providing an opening allowing a pole to exit or enter into the loop;

+ a closing mechanism comprising means for attaching, fixing or connecting the closing
mechanism (4) to the at least one movable part;

« a release mechanism comprising means for attaching, fixing or connecting the release
mechanism to the at least one movable part(s) and means for activating the release
mechanism from a distance;

« fastening means fixing the lifting device to the pole at an operational position;

wherein each movable part is made of one or more rigid pieces forming a non-flexible part and
the closing mechanism comprises means for activating the closing mechanism from a distance
and the lifting device may comprise one movable part extending in a longitudinal direction and
configured to move along a linear track in this longitudinal direction between a first and a
second position, and the frame comprises guiding means defining the linear track.

[0008] According to any embodiment of the invention, the frame may be configured to be
attached to a powered lifter.

[0009] According to any embodiment of the invention, the movable part(s) may (each) be
attached to the frame in such a way that the movable part(s) can move relative to the frame

e.g. by sliding or linearly or by rotation.

[0010] That the movable part(s) is/are constructed of rigid materials makes it possible to
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control, not only the exact start and end position of a movable part, but also the route that a
movable part(s) travels when changing position. This means that it is possible to close the loop
high up while standing on the ground i.e. at a distance.

[0011] According to any embodiment of the invention, the lifting device comprises at least two
movable parts (2). The lifting device may comprise one, two, three or more movable parts
which are moved simultaneously or individually.

[0012] According to any embodiment of the invention, each movable part during opening or
closing of the loop may be configured to move by a sliding movement, a rotational movement
or a combination of a sliding and rotational movement between the first and second position
relative to the frame.

[0013] According to any embodiment of the invention, the lifting device may comprise at least
one movable part extending in a longitudinally direction and being rotationally fixed to the
frame at one end such that the movable part(s) may swing from one position where a closed
loop is formed to a second position where an open loop is formed around the fixing point.

[0014] According to any embodiment of the invention, the closing mechanism may be a flexible
member such as a rope, a line, a chain or the like.

[0015] According to any embodiment of the invention, the release mechanism may be a
flexible member such as a rope, a line, a chain or the like.

[0016] According to any embodiment of the invention, the frame may comprise a balancing
element comprising guiding means for either the release mechanism or the closing
mechanism.

[0017] According to any embodiment of the invention, a balancing element may be attached to
the frame during operation, which balancing element has a weight and weight distribution i.e.
size, allowing the balancing element to balance the frame of the lifting device in a horizontal
position.

[0018] According to any embodiment of the invention, the closing mechanism may be
constituted of a flexible member such as a rope or a line or a chain, which flexible member is
fixed to the movable part at one end and attached to or fixed to the pole, normally the lower
end of the pole, during lifting.

[0019] According to any embodiment of the invention, the closing and release mechanisms
may be construed as a single part or tool such as a flexible cable transferring mechanical
power or energy by moving an inner cable normally of steel or stainless steel, relative to a
hollow outer cable housing which cable housing is composed of a flexible structure e.g.
consisting of a screw-shaped steel wire, often lined with nylon and with a plastic outer sheath.
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[0020] According to any embodiment of the invention, the lifting device may comprise a
separate part configured to transfer the power from a crane or hoist or other lifting facility to
the pole, e.g. comprising a rope or a chain or a cable connected to the crane or hoist or other
facility at one end and connected to the pole at the other end. According to this embodiment,
the separate part may comprise the fastening means (10).

Definitions:

[0021] "Pole"” - when the word "pole" is used in the present document it refers to parts
comprising or being constituted of a long body of wood or metal or another material such as
plastic, polymer, concrete or the like, typically mounted with one end placed in a hole in the
ground or at another adapted surface adapted to receive the pole, normally a pole provides a
support for something. In this context "long body" means that the length of the body is at least
20 times larger than the maximum width of the body. The long body may comprise branches or
other mountings, have a varying cross-section or be constructed of a plurality of poles being
held together e.g. by a lattice structure or the like.

[0022] "A distance” - when a closing or opening mechanism is activated from "a distance", this
means that the mechanism is out of reach for a person, such as if a person is standing on the
ground while the lifting device is positioned high up in the air. Normally, the opening and
closing and position control mechanisms of a lifting device according to the invention are
configured to function as remote-control tools for an operator standing approximately between
2-30 meters from the lifting device when operating the device.

[0023] "Linear track" - in this context the "track" is considered to be a route along which a
movable part moves or progresses, and that the track is linear means that the track extends at
least in one direction corresponding to a line and especially a straight line and the movable
part may move in two directions - back and forth - relative to the track. The frame is provided
with guiding means guiding the movable part along the linear track. The linear track may be
straight but may also deviate slightly from a straight line e.g. deviate less than 30° from a
straight line, e.g. less than 20°, or e.g. less than 10° or e.g. less than 5°, where "deviation"
means that a movable part moves in one direction when leaving a first position, but has
deviated from the straight line when reaching a second position.

[0024] "In general” - if a feature is described by these words it may be used in context with all
embodiments according to the invention.

List of figures

[0025]

Figure 1 shows an assembled first embodiment of a lifting device according to the invention.
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Figure 2 shows a frame of the first embodiment.

Figure 3 shows a movable part of the first embodiment.

Figure 4 shows a balancing element of the first embodiment.

Figure 5 shows an example of a support part for the frame of the first embodiment.

Figures 6A and 6B show an assembled first embodiment of a lifting device according to the
invention comprising release, closing and guiding mechanisms. Fig. 6A shows the device in a
closed state and fig. 6B shows the device in an open state

Figure 7 shows a lifting device mounted on a pole.
Figure 8A and 8B show a second embodiment of a lifting device according to the invention.

Figure 9A, 9B and 9C show the second embodiment of the lifting device in different positions of
openness or i.e. in varying degrees of an open loop.

[0026] Throughout the specification parts of different embodiments having similar or identical
functionality is referred to by same reference numbers.

Detailed description of invention

[0027] A lifting device according to the present invention comprises a frame 1 configured to be
attached to a powered lifter 16 such as a crane or a hoist either permanently or releasably, the
frame 1 may comprise or be fixed to a balancing element 5 extending in the vertical direction
during use, the length and weight of the balancing element 5 may be adapted to the actual
embodiment and used to keep the frame relatively horizontal during use. The lifting device
comprises at least one movable part 2, 2a configured to have at least two positions, a first
position where one or more movable part(s) 2, 2b, 2¢ alone or together with the frame 1 forms
a closed loop where the lifting device is in a closed state, and a second position where the one
or more movable part(s) 2, 2b, 2c alone or together with the frame 1 forms an open loop
where the lifting device is in an open state providing an opening being large enough to allow a
pole to exit or enter sideways into the loop.

[0028] According to of the invention, at least one movable part 2, 2a extends in a longitudinal
direction and is configured to move along a linear track in the longitudinal direction between a
first and a second position. The frame 1 comprises guiding means 12 defining the linear track
and the movable part 2 comprises corresponding means corresponding to the guiding means
of the frame 1.

[0029] According to one embodiment, the guiding means 12, 12a, 12b, 12¢c may be one or



DK/EP 3553014 T3

more protruding part(s) 12a e.g. extending from a surface of the frame 1 e.g. in combination
with separate locking means 12b, and the corresponding means 12c of the movable part 2
may be a longitudinal opening. Alternatively, the guiding means 12 may be one or more rings
or conduits guiding the movable part 2 inside the ring/conduit.

[0030] According to a second embodiment, the guiding means 12 may be a longitudinal
opening in the frame 1 e.g. in the balancing element 5 of the frame, and the corresponding
means 12c of the movable part 2a may be one or more protruding parts.

[0031] According to the embodiment of fig. 1, the guiding means 12 comprises a combination
of protruding parts 12a having locking means in form of hook parts and a plate 12b comprising
openings through which the protruding parts 12a with hook parts may be positioned during
use. Amoving part 2 to be used with the shown guiding means 12 may comprise a longitudinal
opening 12c. During use, the protruding parts 12a of the guiding means 12 are fitted into the
opening of the movable part 2, then the plate 12b having openings corresponding to the
protruding parts 12a is pushed down over the protruding parts and locks the movable part 2 in
this direction i.e. the direction perpendicular to the longitudinal direction. However, the movable
part 2 may move freely in the longitudinal direction. Fig. 2 shows a part of the frame 1 of the
first embodiment separated from the other parts and illustrates how the elements of the
guiding means 12 should be assembled as openings in the locking part 12b may be pushed
over the protruding parts 12a.

[0032] Fig. 3 show the movable part 2 of the first embodiment which comprises means 8 for
attaching and closing mechanism 4 in form of a T-shaped protrusion allowing easy fastening of
a rope or the like. Also, the movable part 2 comprises means 7 for attaching a release
mechanism 3 in form of a T-shaped protrusion allowing for easy fastening of a rope or the like.
Further, the movable part 2 comprises corresponding means 12c constituted of a longitudinal
opening in which opening protruding parts 12c of the frame 1 may slide back and forth.

[0033] Fig. 4 shows a balancing element 5 separated from the frame 1. During use the
balancing element 5 will be fixed to the frame 1 and as such be a part of the frame 1. When
the lifting device during use is hanging freely, the balancing element 5 will balance the
horizontal part of the frame and make it easier to position the frame 1. Therefore, the size and
the weight of the balancing element 5 will be adapted to the horizontal part of the frame.

[0034] Fig. 5 shows a support part 11 for the frame 1, the support part 11 help keeping the
frame 1 horizontal relative to a pole embraced or surrounded by the frame 1/movable part 2.

[0035] Fig. 6A and 6B shows the first embodiment of the lifting device in respectively a closed
and an open position.

[0036] The lifting device comprises a closing mechanism 4 and means 8 for attaching, fixing or
connecting the closing mechanism 4 to the at least one movable part 2. The closing
mechanism 4 may e.g. be constituted of a flexible member such as a rope or a line or a chain,
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or of a non-flexible member, also the closing mechanism may be a combination of flexible and
non-flexible members or the like. If the closing mechanism 4 is a flexible member, the flexible
member may at one end be tied or otherwise fastened to the means 8 of the movable part 2
and the means 8 may be constituted of an eye bolt or not. The closing mechanism 4 may be
activated or operated from a distance, i.e. the closing mechanism 4 comprises either a
mechanical member having a physical length making it possible for a user to activate or
operate, i.e. close, the movable part(s) 2 when standing on the ground while the lifting device
is e.g. mounted at the upper half of a pole, or the closing mechanism 4 comprises an electronic
member which may be activated or operated by a signal being either wired or wireless.

[0037] The lifting device further comprises a release mechanism 3 comprising means 7 for
attaching, fixing or connecting the release mechanism 3 to the at least one movable part(s) 2,
also, it comprises means for activating the release mechanism 3 from a distance. Like the
closing mechanism 4, the release mechanism 3 may e.g. be constituted of a flexible member
such as a rope or a line or a chain or the like, and if the release mechanism 3 is a flexible
member, the flexible member may at one end be tied or otherwise fastened to the means 7 of
the movable part 2. The release mechanism 3 may be activated or operated from a distance,
i.e. the release mechanism 3 comprises either a mechanical member having a physical length
making it possible for a user to activate or operate i.e. open, the movable part(s) 2 when
standing on the ground while the lifting device is e.g. mounted at the upper half of a pole, or
the release mechanism 3 may comprise an electronic member which may be activated or
operated by a signal being either wired or wireless. Alternatively, the release mechanism 3 may
comprise or be constituted of an elastic spring which either pushes or pulls the movable part(s)
2 relative to the frame 1, or of a mass being attached to the movable part(s) 2 and pulling the
movable part(s) 2 relative to the frame 1, the spring or mass will then permanently force the
movable part(s) 2 into the second position forming an open loop when the closing mechanism
4 is not activated. The closing mechanism 4 will then need to be permanently activated to keep
the loop closed, and this may be done by letting the closing member 4 be constituted by a
flexible member such as a rope which is not only pulled upon closing but which is afterwards
fixed to the lower end of the pole to be lifted, e.g. by tying a knot. In this case, the release
mechanism 3 does not need to be activated upon opening as it is permanently activated. The
lifting device may be provided with either a closing mechanism or a release mechanism 3
which is permanently activated, and which is therefore operated by being forcing the movable
part(s) 2 into the opposite position. In general, the closing and the release mechanisms may
be construed as a single part or tool configured to bring the movable part 2 both into the open
position and into the closed position, such as a flexible cable transferring mechanical power or
energy by moving an inner cable normally of steel or stainless steel, relative to a hollow outer
cable housing which cable housing is composed of a flexible structure e.g. consisting of a
screw-shaped steel wire, often lined with nylon and with a plastic outer sheath. Such pull/push
cables are generally known.

[0038] In general, either the frame 1 or the moving part(s) 2 may be provided with a support
part 11 providing an increased support surface for the pole to be either raised or lowered. Such
a support part 11 may level the pressure of the pole against the lifting device and prevent
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damages to the pole and/or the lifting device.

[0039] In the context of the present document "a distance” in general means that the device is
out of reach for a person operating the device, the closing and/or opening mechanism(s) is a
tool configured to allow operation of the lifting device without being able to touch the lifting
device. l.e. a distance may be defined as above 2 or 3 meters, normally be between 2 and 30
meters, where the distance is the distance between the lifting device to be operated and the
operator.

[0040] In a lifting device according to the invention, the movable part 2, or if there are more
than one movable part 2, then each movable part 2, is made of one or more rigid pieces
forming a non-flexible part. That the pieces are rigid means that each piece - and therefore
also the movable part 2 provided by such pieces - has a defined shape and size which does
not change during normal working operation. l.e. a movable part 2 has the same shape and
size when in open position, in closed position and when moving between open and closed
positions, only the position of the movable part(s) is varied.

1. Bringing a pole from horizontal to vertical position using a lifting device of first
embodiment

[0041] A pole 15 is positioned horizontally, normally on the ground where the pole 15 is
available for an operator in its full length. The operator may therefore manually position a lifting
device to the pole 15 before raising the pole 15 to a vertical position.

[0042] First, a loop constituted by the frame 1 and the movable part(s) 2 is placed in an open-
state where the movable part 2 is in a second open position, in the open-state the loop has an
opening large enough to let the pole 15 pass into the loop, normally either around the center of
gravity of the pole or above the center of gravity of the pole. If the movements of the lower end
of the pole is controlled otherwise, e.g. by placing the lower end of the pole in a hole or a tilting
lock or the lower end of the pole is manually controlled, then the loop of the lifting device may
be placed below the center of gravity.

[0043] The loop is then closed as the movable part 2 is moved to the first closed position along
a linear track as the protruding parts 12a of the frame 1 slides along the corresponding
opening 12c, this may be done either manually or by activating the closing mechanism 4. How
the movable part is brought from a first to a second position will depend on the embodiment of
the lifting device.

[0044] Then the lifting device is fastened to the pole15 at a fastening point by fastening means
10 e.g. as shown in fig. 7 the fastening point is positioned below the loop constituted of the
frame 1 and the movable part(s) 2 close to the lower end of the pole 15. In general, it is
advantageous if the lifting device has a fastening point relatively close to the foot of the pole 15
as the fastening means 10 may then be attached manually to the pole even when the pole is in
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upright position. Alternatively, the fastening means 10 may be connected directly to the
powered lifter 16, e.g. by connecting a flexible or non-flexible member to the powered lifter 16
and to the lower end of the pole 15 thereby forming a connection able to transfer the force
needed to lift the pole 15.

[0045] Either before or after closing the movable part 2, a powered lifter 16 such as a crane or
a hoist may be attached or fixed to the frame 1 at a position 6 on the frame 1.

[0046] According to an embodiment of the lifting device the movable part 2 is constituted by a
longitudinal piece, which piece at one end is provided with means 7 for attaching, connecting
or fixing the release mechanism 3 to the movable part 2, and at the opposite second end the
piece is provided with means 8 for attaching or connecting or fixing the closing mechanism 4 to
the movable part 2. The release mechanism 3 may be constituted by a flexible member such
as a rope or a line which is fixed to the means 7 e.g. by a knot or the like, and the means 7
may be an eye bolt or nut. The closing mechanism 4 may be constituted by a rope or a line
which is fixed to the means 8 e.g. by a knot or the like, and the means 8 may be an eye bolt or
nut.

[0047] When the release mechanism 3 is constituted of or comprises a flexible part such as a
rope or a line, then the movable part 2 or the frame 1 or a balancing element 5 may comprise
guiding means 13, such as a semi-closed or fully closed track, one or more U-bolts or eye bolts
or nuts or other guiding means, directing the flexible release mechanism 3 from the means 7 to
a shifting point 9a defining a change of direction for power exercised on the movable part 2 by
the release mechanism 3 and further in direction to a user placed on the ground.

[0048] When the closing mechanism 4 is constituted of or comprises a flexible part such as a
rope or a line, then the movable part 2 or the frame 1 or a balancing element 5 may comprise
guiding means 14, such as a semi-closed or fully closed track, one or more U-bolts or eye bolts
or nuts or other guiding means, directing the flexible closing mechanism 4 from the means 8 to
a shifting point 9b defining a change of direction for power exercised on the movable part 2 by
the closing mechanism 4 and further in direction to a user placed on the ground.

[0049] According to the embodiment disclosed in fig. 6 and 7, the frame 1 constitutes a I1-
shape or a U-shape comprising two side pieces and a bottom piece, and the movable part 2
comprises a longitudinal piece able to reach from one side piece of the frame 1 to the other
side piece opposite the bottom piece thereby closing a loop constituted by the three pieces of
the frame 1 and the piece of the movable part 2.

[0050] The balancing element 5 may be fixed to the frame 1 close to a position 6 on the frame
1 where a lift of a pole is powered either manually or by a crane or a hoist or the like. The
position 6 at which a powered lifter is attached should be configured to allow attachment of the
powered lifter and should be robust enough to carry the weight of the pole.

[0051] The function of the balancing element 5 is to stabilize the position of the horizontal part
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of the lifting device constituting the loop, i.e. the balancing element 5 may stabilize the
horizontal position of the frame 1 and the closing mechanism 4. If the device is not provided
with a balancing element 5, it may - depending on the construction of the frame and movable
part(s) constituting the loop - be difficult to keep the loop-members in a horizontal position and
capture the pole at a distance. The longer and heavier the balancing element 5 is, the more
stability will be experienced during operation of the device while the device is hanging freely in
the air. The optimized size of the balancing element 5 will be determined by the size and
weight of the horizontal parts of the device. Alternatively, one or two or more e.g. a plurality of
flexible or non-flexible members may be attached to the lifting device e.g. the frame 1, and be
operated at a distance by the user, thereby making it possible to position the lifting device
relative to a pole 15.

[0052] The fastening means 10 and the closing mechanism 4 may be constituted of a single
flexible member such as a rope, a line, a chain or the like, where one end of the flexible
member is fixed to the means 8 for fixing the closing mechanism, the flexible member is then
mounted through guiding means 14 in form of one or more U-clamps or eye bolts or eye nuts
or the like.

[0053] If the fastening means 10 and the closing mechanism 4 are constituted of a single
flexible member, then the moveable part 2 may be closed by pulling the flexible member until
the pole is fully enclosed by the loop formed by the frame 1 and the movable part 2 and
subsequently the fastening means 10 may be fixed at the foot of the pole. The fixation of the
fastening means 10 must be capable of holding the entire weight of the pole when the pole is
lifted vertically. Then powered lifter such as a crane or the like is attached to the frame 1 at the
position 6, and as the pole is lifted - when the lifting device is fastened at or above the center of
gravity - the pole will gradually tilt from horizontal to vertical. As the pole tilts, the lifting force will
gradually move from the frame 1 to the fastening means 10 and the fastening point. When the
pole is in vertical position, the entire lifting force is absorbed in the fastening means 10.

[0054] The lifting device comprising the frame 1 and the movable part 2 enclosing the pole, will
in the vertical position only serve to balance the pole.

[0055] When the pole is in vertical position, the pole may be fixed at the lower end and
afterwards the lifting device can be removed by releasing the fastening means 10 and then
activate the release mechanism 3, e.g. pull if the release mechanism is formed as a flexible
member, and thereby pulling the movable part 2 into the open position where after the lifting
device may be removed from the pole.

2. Bringing a pole from vertical to horizontal position using a lifting device of the first
embodiment

[0056] The lifting device is attached to powered lifter 16 with the movable part 2 in the open
position.
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[0057] If the cross-section of the pole varies or the pole is provided with protruding parts, then
the lifting device is raised to a height at or above the center of gravity of the pole while the
movable part(s) 2 are in the open position and then the lifting device is maneuvered into
position by maneuvering the powered lifter 16, and possibly by maneuvering the lifting device
by pulling e.g. the closing mechanism 4 and/or possible the release mechanism 3 and/or an
independent guiding mechanism 17 e.g. attached to the lifting device at a point placed at a
distance from the point 6 at which the powered lifter is attached to the frame 1. The
independent guiding means 17 may e.g. comprise a line hanging from the position 8 where the
means for fixing a closing mechanism 4 may be attached or the independent guiding means
may be a non-flexible member such as a stick or a rod.

[0058] By maneuvering the crane or hoist and possibly mechanical means hanging from the
lifting device, the pole is brought through the opening of the open loop and the frame 1 and/or
the movable parts are positioned around the pole so that the pole is enclosed by the frame 1
and/or the open movable part(s) 2 of the lifting device.

[0059] When the lifting device is in this position, the closing mechanism 4 is activated and the
lifting device is locked around the pole as the movable part 2 closes the opening of the loop
preferably at a vertical position above the center of gravity. The closing mechanism is then
attached to the foot of the pole in a manner where it can absorb the entire weight of the pole
axially, alternatively the pole is fixed to the crane or hoist by another connection not constituted
by the closing mechanism 4.

[0060] If the cross-section of the pole does not vary to a degree which makes it impossible to
mount the lifting device near the lower end of the pole, close the loop by moving the movable
part(s) 2 into the closed position and then let the lifting device slide up the pole to its
operational position, the pole is brought through the opening of the open loop and the frame 1
and/or the movable parts are positioned around the pole where after the movable part(s) are
brought into the closed position so that the pole is enclosed by the frame 1 and/or the open
movable part(s) 2 of the lifting device at a height where this procedure may be done manually.
Afterwards, the lifting device is then raised to a height where lifting of the pole may take place.
However, when the "pole" is e.g. a Christmas tree or similar having branches pointing to the
sides it is not possible to attach a lifting device at the lower end of the pole before lowering it.

[0061] In general, the lifting device according to the invention may be applied for raising or
lowering poles where the lifting device cannot encircle the entire diameter of a pole in the loop,
a lifting device according to the invention may e.g. be attached to a single leg of a pole
constructed with 2, 3, 4 or more legs joined by cross-bars e.g. a lattice construction, or the
lifting device according to the invention may e.g. by attached to a protruding part or "eye"
which is either a natural part of the pole or which protruding part may be fastened or fixed to
the pole to perform lowering of the pole.

[0062] When the lifting device is positioned around the pole at an operational height then the
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fastening means 10 are secured to the pole 15 locking the vertical position of the lifting device
relative to the pole.

[0063] Then the powered lifter 16 is activated again, and the lifting device and the pole is lifted
upwards, and if the closing mechanism consists of a flexible member which also constitute the
fastening means, then the closing mechanism 4 is pulled with a force approximately equal to
the weight of the pole.

[0064] The pole is released from any fixation which might keep the pole in a steady or locked
vertical position and then the pole may be lifted and gradually tilted while changing position
from vertical to horizontal. WWhen the pole is laid to rest in a horizontal position, the closing
mechanism 4 or another connection which has provided the fastening means 10 to the pole, is
released from the pole and then the release mechanism 3 is activated and the movable part 2
brought to the open position.

[0065] In general, the closing mechanism 4 may exclusively serve the purpose of moving the
movable part 2 from an open to a closed position, in this case the closing mechanism 4
comprises parts configured for releasing and moving the movable part 2 into the closed
position, if this is the case, the assembly constituting the lifting device will further comprise a
separate part e.g. a rope or chain which provides a connection directly from the pole 15 to the
powered lifter 16 which separate part then may carry the weight of the pole and the lifting
device. Alternatively, a closing mechanism may comprise a part e.g. a rope or a chain,
providing a connection to the crane or hoist which part is able to carry the weight of the pole
and the lifting device.

[0066] When the closing mechanism 4 comprise a part transferring the lifting force to the pole
e.g. by a long flexible part as shown in the embodiments of the figures, then it will not be
possible to bring the movable part 2 into the open position by mistake during lifting, i.e. the
construction functions as a safety device preventing that the movable part 2 is moved to the
open position during lifting.

[0067] A second embodiment of a lifting device according to the invention is illustrated in figs.
8A and 8B, and the functionality of the second embodiment is illustrated in figs. 9A-9C.

[0068] The second embodiment comprises three movable parts 2a, 2b and 2c where the
movable part 2a is configured to have at least two positions, a first position where the movable
parts 2b and 2c form a closed loop and a second position where the movable parts 2b and 2¢
form an open loop providing an opening allowing a pole to exit or enter into the loop.

[0069] The movable part 2a extends in a longitudinal direction and is configured to move along
a linear track in this direction between the first and the second position. The frame 1, 5
comprises guiding means 12 defining a linear track. According to the embodiment of fig.8A and
8B, the guiding means 12 comprises or is constituted of a longitudinal opening in the balancing
element 5 of the frame 1. The corresponding means 12c of the movable part 2a may be



DK/EP 3553014 T3

constituted by a protruding part e.g. a screw having a head with a diameter larger than the
longitudinal opening 12 or similar locking means, or a part made of same material as the
movable part 2a.

[0070] During operation, the corresponding means in form of a protruding part 12c¢ is fitted into
the longitudinal opening of the balancing element 5, and the movable part 2a may then move
freely in the longitudinal direction whereas it is prevented from moving perpendicularly relative
to the balancing part 5 due to the locking means.

[0071] The embodiment may comprise closing mechanism 4 and a release mechanism as the
first embodiment as well as means for attaching 8, 7 a closing mechanism 4 and a release
mechanism 3 to the lifting device. The closing mechanism 4 may be constituted of a rope or
the like attached to the movable part 2a e.g. through an opening or eye 8 in the movable part
2a and the release mechanism 3 may be constituted of a rope or the like attached to the same
or a different opening or eye 7 in the movable part 2a as the closing mechanism 4.

[0072] The release mechanism 3 comprising a rope or similar may then be connected movably
to the frame 1 e.g. by leading the rope through an opening or an eye 13 or similar, and by
pulling the release mechanism 3 it may then be possible to pull the movable part 2a towards
the frame 1.

[0073] In general, the movable parts 2b and 2c may be pivotally mounted relative to the
movable part 2a which move in a longitudinal direction. However, the two movable parts 2b
and 2c may not rotate around the same rotation axis, the movable part 2b may pivot/rotate
around a rotating axis 19b and the movable part 2c may pivot/rotate around a rotating axis
19c.

[0074] The movable part 2a may comprise a control track 18 which control track can control
the rotation and thereby the horizontal position of the movable parts 2b and 2c, e.g. the
position of the track 18 relative to the frame 1 may define the opening of the loop constituted of
the two movable parts 2b and 2c.

[0075] The two movable parts 2b and 2¢ may extend through the track 18 at different
positions, one movable part 2b may be positioned at a first side of a horizontal part of the
frame 1 and the second movable part 2c may be positioned at the opposite side of the
horizontal part of the frame 1, as the movable parts 2a and 2b are in sliding contact with the
frame 1, the movable parts obtain an increased stability.

[0076] The width of the track 18 may be varied as well as the width or thickness of the
movable parts 2b and 2c¢ closest to the movable part 2a may be varied. The variation of the
width of the track 18 in combination with the thickness of the part of the movable parts 2b and
2¢ may be used to control the horizontal position of the movable parts 2b and 2c relative to the
movable part 2a. The interconnected movements of the three movable parts 2a, 2b and 2c are
illustrated in figs. 9A-9C.
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[0077] In fig. 9A the ends of the movable parts 2b and 2¢ opposite the rotation axis 19b and
19c¢ are overlapping providing a closed loop. The movable part 2a is at a first position which in
fig. 9A may be defined as a lowest position.

[0078] In fig. 9B the ends of the movable parts 2b and 2c opposite the rotation axis 19b and
19c are being forced away from each other as the movable parts 2b and 2c are pivoted or
rotated around each their rotation axis 19b and 19c. The movable part 2a has been pushed
upward through a slit in the horizontal part of the frame 1 and is kept in correct position by the
interaction between the corresponding guiding means 12 and 12c of respectively the movable
part 2a and the balancing element 5 of the frame 1. The variation of the width of the control
track 18 in combination with the varying width of each of the movable parts 2b and 2c together
with the horizontally displaced rotation axis 19b and 19c¢ cause the movable parts 2b and 2c¢ to
pivot or rotate.

[0079] In fig. 9 the ends of the movable parts 2b and 2¢ opposite the rotation axis 19b and 19¢
are separated as much as possible providing a fully open loop. The movable part 2a is at a
second position which in fig. 9C may be defined as a highest position.

Reference no. Name of reference
1 Frame
2, 2a, 2b, 2¢ {Movable part
3 Release mechanism
4 Closing mechanism
5 Balancing element of frame
6 Position on frame 1 for fixing a crane or hoist able to elevate the
pole
7 Means for attaching/connecting/fixing a release mechanism 3
Means for attaching/connecting/fixing a closing mechanism 4
9a Shifting point for release mechanism
9b Shifting point for closing mechanism
10 Fastening means
11 Support part for frame or moving part
12 Guiding means for movable part defining a track
12a Protruding parts
12b Locking part
12¢ Corresponding means comprising a longitudinal opening in
movable part
13 Guiding means for release means 3
14 Guiding means for closing means 4
15 Pole
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Reference no. Name of reference
16 A powered lifter such as a crane or hoist
17 Guiding means for lifting device
18 Control track
19b, 19¢ Rotation axis for movable parts 2b and 2¢
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PATENTKRAYV

1. Lofteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position, omfattende

10

15

20

25

en ramme (1);

mindst en beveegelig del (2), som er indrettet til at have mindst to
positioner, en fgrste position, hvor den/de beveegelige del(e) (2) alene
eller sammen med rammen (1) danner en lukket lgkke, og en anden
position, hvor den/de bevaegelige del(e) (2) alene eller sammen med
rammen (1) danner en aben lgkke, som tilvejebringer en abning, som
lader en stolpe forlade eller komme ind i lakken;

en lukkemekanisme (4), som omfatter midler (8) til fastgarelse, fiksering
eller forbindelse af lukkemekanismen (4) med den mindst ene
beveegelige del (2);

en friggrelsesmekanisme (3), som omfatter midler (7) til fastgorelse,
fiksering eller forbindelse af frigorelsesmekanismen (3) med den mindst
ene bevaegelig del (2) og midler til aktivering af friggrelsesmekanismen
(3) fra en afstand;

kendetegnet ved

fastgarelsesmidler (10), som fikserer lofteindretningen til stolpen ved en
arbejdsposition, hvor hver beveaegelig del (2) er fremstillet af et eller flere
stive stykker, som danner en ikke-fleksibel del, og lukkemekanismen (4)
omfatter midler til aktivering af lukkemekanismen (4) fra en afstand;

hvor lgfteindretningen omfatter en bevaegelig del (2, 2a), som straekker
sig i en laengderetning og er indrettet til at beveege sig langs et linezert
spor i denne retning mellem en farste og en anden position, og rammen

(1) omfatter styremidler (12), som definerer det linesere spor.
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2. Lefteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifglge krav 1, hvor lgfteindretningen omfatter en, to eller tre bevaegelige
dele (2).

3. Laefteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregaende krav, hvor hver beveegelige del (2)
under abning eller lukning af lakken er indrettet til at bevaege sig med en glidende
eller lineaer beveegelse, en rotationsbevaegelse eller en kombination af en glidende
eller lineeer bevaegelse og en rotationsbeveegelse mellem den fgrste og anden
position i forhold til rammen (1).

4. Lofteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregdende krav, hvor lgfteindretningen
omfatter mindst en bevaegelig del (2), som straekker sig i en laengderetning og er
rotationsfikseret til rammen (1) ved en ende saledes, at den/de bevaegelige del(e)
(2) kan svinge fra én position, hvor der dannes en lukket lokke, til en anden
position, hvor der dannes en aben lgkke omkring fikseringspunktet.

5. Lefteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregaende krav, hvor lukkemekanismen (4) er
et fleksibelt element, sdsom et reb, en line, en keede eller lignende.

6. Lafteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifalge et hvilket som helst foregdende krav, hvor frigarelsesmekanismen
(3) er et fleksibelt element, sasom et reb, en line, en kaede eller lignende.

7.  Lefteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifalge et hvilket som helst foregaende krav, hvor rammen (1) omfatter et
afbalanceringselement (5), hvilket afbalanceringselement (5) har en vaegt og
veegtfordeling, dvs. storrelse, som lader den afbalancere rammen (1) i

lzfteindretningen i en horisontal position.
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8. Lafteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifalge et hvilket som helst foregaende krav, hvor rammen (1) omfatter et
afbalanceringselement (5), hvilket afbalanceringselement (5) omfatter styremidler
(13, 14) til enten frigorelsesmekanismen (3) eller lukkemekanismen (4) eller en
bevaegelig del (12).

9. Laefteindretning til bevaegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregdende krav, hvor lukkemekanismen (4)
udgares af et fleksibelt element, sasom et reb eller en line eller en keede, hvilket
fleksible element er fikseret til den beveaegelige del (2) ved en ende og fastgjort

eller fikseret til stolpen, normalt den nedre ende af stolpen, under lgftning.

10. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregdende krav, hvor lgfteindretningen
omfatter en separat del, som er indrettet til at overfare energien fra en kran eller
et hejseveerk eller andet lafteudstyr til stolpen, f.eks. omfattende et reb eller en
keede eller et kabel, som er forbundet med kranen eller hejseveerket eller andet
udstyr ved en ende og forbundet med stolpen ved den anden ende.

11. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregaende krav, hvor indretningen omfatter tre
beveegelige dele (2a, 2b, 2¢), hvor den farste beveegelige del (2a) omfatter midler
(18) til bestemmelse af en grad af dbenhed af de beveegelige dele (2b, 2c), og
hvor den anden og tredje bevaegelige del (2b, 2¢) i en fgrste position alene eller
sammen med rammen (1) danner en lukket lokke og i en anden position alene
eller sammen med rammen (1) danner en aben lgkke, som tilvejebringer en

abning, som lader en stolpe forlade eller komme ind i lakken.

12. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge krav 11, hvor den anden og tredje beveegelige del (2b, 2c) er

monteret roterende i forhold til rammen (1).
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13. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge krav 11 eller 12, hvor den anden og tredje beveegelige del (2b, 2c)
er monteret roterende i forhold til rammen (1), og rotationsakserne (19b, 19c) af
den anden og tredje bevaegelige del (2b, 2c) er forskellige, dvs. de er ikke
sammenfaldende, f.eks. er rotationsakserne (19b, 19c) parallelle.

14. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregaende krav, hvor rammen (1, 5) og den
beveegelige del (2, 2a) omfatter tilsvarende styremidler (12, 12c), som definerer
det linegere spor, hvor sddanne styremidler f.eks. kan omfatte en langsgaende
abning (12, 12c¢) og en udragende del (12a, 12c), hvor den/de udragende del(e)

glider inde i den langsgaende abning.

15. Lefteindretning til beveegelse af en stolpe mellem en horisontal og en vertikal
position ifglge et hvilket som helst foregaende krav, hvor rammen er indrettet til at

blive fastgjort til en drevet lgfter.
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