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Description

TECHNICAL FIELD

�[0001] The present invention relates to a crane, comprising a first arm and a second arm that are interconnected,
wherein the second arm is pivotally arranged in relation to the first arm, and wherein a longitudinal axis of the first arm
and a longitudinal axis of the second arm extend in a common, plane which is also the pivot plane of the second arm,
and comprising a winch device arranged on the first arm and provided with a wire, and a pulley device arranged on the
second arm, and a wire guide arranged between the winch device and the pulley device, the wire extending from the
winch via the wire guide to the pulley device, and being guided by the wire guide in the region of the pivot centre between
the first and second arm.
�[0002] The crane according to the invention particularly belongs to the type of cranes that are used as piece goods
cranes, for example on trucks and the like, and that comprises a hydraulic cylinder/ piston unit for pivoting the second
arm in relation to the first arm, one end of said unit being connected to the first arm and the second end thereof being
connected to the second arm.
�[0003] In particular the crane belongs to the type of cranes where one of the arms, here the second arm, is pivotal in
two opposite angular directions outgoing from the position in which the second arm is generally in alignment with the
first arm. Preferably, the second arm is pivotal more than 180° in one of the directions in order to permit it to be folded
or pivoted into a position in which it extends beside the first arm, thereby reducing the total length of the first and second
arms to a length corresponding to the one of the first arm.
�[0004] "Wire guide" should be regarded in broad sense and may include any kind of guide that is suitable for the
purpose of re-�directing or supporting a wire running from a winch on the first arm to a pulley on the second arm.
�[0005] Also the term "pulley should be regarded in a broad sense, and may include any kind of guide member of re-
directing member via which a wire end is connected to a crane hook or the like.
�[0006] In the particular, the second arm is an end arm in a set of interconnected arms that form part of the crane
according to the invention. The second arm, as well as the first arm, may be extendable and may comprise a plurality
of sub-�arms arranged in a telescopic manner.
�[0007] In the context of this invention "winch" may also be referred to as "lifting winch".

BACKGROUND OF THE INVENTION

�[0008] By piece goods cranes of today an end arm, the remote arm, in a set of interconnected arms forming part of
the crane is often pivotal in two opposite angular directions outgoing from the position in which the arm in question is
generally in alignment with the adjacent arm. In other words, both negative and positive angles between the end arm
and the adjacent arm are possible outgoing from the position in which these arms are generally in alignment with each
other.
�[0009] Since there are crane operations by which it is desirable to lift an object by means of a wire from the crane
rather than by means of a hook or the like that is directly attached to the end of the crane, it is also desirable to provide
a winch solution that permits a wire to be guided from a winch on the adjacent arm to a pulley arranged at the free end
of an end arm such as a jib, and that permits the end arm to be pivoted to both negative and positive angles in relation
to the adjacent arm without the wire interfering with the second arm or with a cylinder-�piston unit for pivoting the end
arm in relation to the adjacent arm.
�[0010] It is also desirable to have a crane that permits pivotation of the second arm in relation to the first arm without
thereby having a change in the wire length required between the winch and the pulley device. In other words, it is
desirable to avoid length changes of the wire during pivotation of the second arm.

PRIOR ART

�[0011] Prior art, as disclosed by EP 1 291 312 A2, upon which the preamble of claim 1 is based, includes a solution
by which a lifting winch is attached to a first arm and a pulley is attached to a second arm of a piece goods crane, the
second arm being pivotal in relation the first arm by means of a hydraulic cylinder-�piston unit. A wire guide that comprises
a wire support roll is connected to the second arm. The wire guide is arranged generally in the common plane of the
longitudinal axes of the first and second arms.
�[0012] However, the position and arrangement of the wire guide according to prior art necessitates an adjustment of
the wire length between the winch and the pulley if the second arm is pivoted and a given wire length from the pulley to
the wire end is to be kept constant.
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THE OBJECT OF THE INVENTION

�[0013] It is a primary object of the present invention to present a crane as initially defined that does not necessitate
an adjustment of the wire length between the winch and the pulley if the second arm is pivoted and a given wire length
from the pulley to the wire end is to be kept constant.
�[0014] Further, it is an object of the present invention to present a crane as initially defined the wire of which does not
interfere with any cylinder-�piston unit or any other vital part of the crane irrespectively of the pivotation direction of the
second arm, outgoing from a position in which the second arm is generally in alignment with the first arm. In other words,
the second arm shall be able to pivot both above a common horizontal plane in which the longitudinal axes of both the
first arm and the second arm extends when in alignment with each other, the horizontal plane being generally perpen-
dicular to the pivotation plane of the second arm.

BRIEF DESCRIPTION OF THE INVENTION

�[0015] The primary object of the invention is achieved by means of the initially defined crane, characterised by the
features of the characterising part of claim 1. The pivot centre is referred to as a line or axis around which the pivotation
between the first and second arms takes place. The invention is not delimited to an embodiment in which the wire passes
through the region of the pivot centre in the same plane as the common plane of the longitudinal axis of the first and
second arms and the pivotation plane of the second arm.
�[0016] The wire guide is laterally displaced with regard to said common plane, such that the wire extends laterally
beside said second arm. The wire need not extend laterally beside the second arm all over the length thereof. If suffices
that it extends so far a distance laterally that it goes free from vital operational parts such as any cylinder-�piston unit
arranged on the second arm. Of course, the wire must also be laterally displaced to such an extent that vital parts located
along the first arm are not interfered by the wire. The winch may, but need not, be arranged generally in alignment with
the first arm, i.e. not laterally displaced in relation to said common plane of the longitudinal axes of the first and second
arms.
�[0017] The wire intersects the pivot axis in the region in which it is redirected by the wire guide. By actually letting the
wire go through or pass very close to the pivotation centre axis a minimum of wire length change, if any, will be needed
during operation when the second arm is pivoted and the length of wire between pulley and free wire end is to be kept
constant.
�[0018] Preferably, the wire guide comprises a first guide element and a second guide element with an intermediate
spacing therebetween, the wire extending through said spacing and being mainly supported either by the first guide
element or by the second guide element depending on the pivot angle between the first and second arms. Thereby, full
support is given by the wire guide also when pivotation angles above the horizontal plane (see definition above) are
applied.
�[0019] According to a preferred embodiment, the crane comprises a cylinder/ piston unit connected in one end to the
second arm and connected in another end, via a first pivotal link, to the first arm, and comprising a second pivotal link
that is connected in one end to the second arm and in another end to the first link, the wire guide being fastened to the
second link. By connecting the wire guide directly to this link, advantage is taken of a component already existing on
the crane for the purpose of positioning the wire guide.
�[0020] Preferably, the second link is connected to the second arm via a first tap extending through the link and through
the second arm, and to the first link via a second tap extending through the second link and through the first link, said
first and second rolls being rotatably arranged on the first tap and the second tap respectively.
�[0021] Further features and advantages of the present invention are disclosed in the remaining dependent claims as
well as in the following detailed description of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0022] The invention will be further described by way of example with regard to the following drawings, on which:�

Fig. 1 is a perspective view of a crane according to the invention,

Fig. 2 is a side view of the crane in fig. 1, from a first direction,

Fig. 3 is a side view of the crane in fig. 2, from an opposite direction and in a different pivotal position,

Fig. 4 is a view from below of the crane according to figs. 1-3, and
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Fig. 5 is a side view of a crane according to prior art.

DETAILED DESCRIPTION OF THE INVENTION

�[0023] The crane according to the invention comprises a first arm 1, a second arm 2, and a hydraulic cylinder-�piston
unit 3 for pivoting the second arm 2 in relation to the first arm 1. It further comprises a winch 4 attached to the first arm
1, a pulley 5 attached to a hook 6 at the remote free end of the second arm 2, and a wire guide 7 between the winch 4
and the pulley 5. The longitudinal axes of the first and second arms 1, 2 extend in a common vertical plane, which is
also the pivotation plane of the second arm 2 when the crane is in an upright operative position.
�[0024] Running from the winch 4 to the pulley 5 is a wire 8, preferably made of steel. The wire 8 is wound on the winch
4 and runs through the pulley 5 to its free end, where it is attached to a hook 9.
�[0025] The second arm 2 is extendable since it consists of two sub-�arms that are slidingly and telescopically arranged
in relation to each other and the telescopic function is provided for by means of a hydraulic second cylinder-�piston unit 10.
�[0026] Preferably, there is provided a powered, e.g. electrically or hydraulically, motor 11 on the winch 4 for the purpose
of winching the wire 8. Some kind of brake mechanism (not shown) should also be arranged by the winch 4 for the
purpose of preventing unwanted outlet of the wire 8.
�[0027] The winch 4 is arranged on the lower side of the first arm 1. Here, the first arm 1 comprises a beam with a
generally rectangular cross-�section, the winch 4 accordingly being attached to the lower wall of said beam and pointing
downwards from the arm 1 when the latter extends horizontally.
�[0028] The wire guide 7 comprises a first guide element 12 and a second guide element 13 with an intermediate
spacing therebetween, the wire 8 extending through said spacing and being mainly supported either by the first guide
element 12 or by the second guide element 13 depending on the pivot angle between the first and second arms 1,2.
Here, the first guide element 12 comprises a first roll and the second guide element 13 comprises a second roll, said
rolls being generally parallel to each other, and said spacing being present between the outer peripheries of the rolls
12, 13. The rolls are parallel to each other in the sense that the outer peripheries thereof, against which the wire 8 is
supposed to rest, extend in a common plane. This plane is parallel to the common vertical plane of the longitudinal axes
of the arms 1, 2, which is the same plane as the pivotation plane of the second arm 2. When the wire is a steel wire, the
diameter of each roll must be above a lower limit in order to prevent excessive bending of the wire in the bending zone
in which it is re- �directed by the rolls 12, 13.
�[0029] The wire is re-�directed by the wire guide in the region of pivot centre axis of the second arm 2 in relation to the
first arm 1. The pivot centre axis coincides with the centre axis of a shaft or tap 18 that penetrates the adjacent ends of
the arms 1, 2 in a direction perpendicular to the pivotation plane of the second arm, thereby interconnecting said arms
1, 2. Preferably, the wire 8 is in contact with, resting against the wire guide 7 at the point where it crosses the pivot centre
axis region.
�[0030] The cylinder/ �piston unit 3 is connected in one end to the second arm 2 and connected in another end, via a
first pivotal link 14, to the first arm 1. There is also a second pivotal link 15 that is connected in one end to the second
arm 2 and in another end to the first link 14, the wire guide 7 being connected to and fastened to the second link 15.
The second link 15 comprises two shanks, one on each lateral side of the second arm 2. Said shanks are connected to
each other by means of a first tap 16 extending through the first shank, laterally penetrating a hole in the second arm,
and through the second shank of the second link 15. The shanks of second link 15 are also connected to each other by
a second tap 17 extending laterally through the first shank, the first link 14 and the second shank.
�[0031] The first and second rolls 12, 13 are penetrated by and are arranged on the first tap 16 and the second tap 17
respectively, laterally outside said the adjacent shank of the second link 15. The pivotation centre axis coincides and is
defined by a tap or shaft 18 extending through an end portion 19 of the first arm 1 and an end portion 20 of the second
arm 2. End portion 20 of the first arm 1 comprises two shanks that are in overlapping engagement with corresponding
shanks of end portion 20 of the second arm 2. The pivotation centre axis intersects the second link 15 approximately in
the middle between the first tap 16 and the second tap 17 thereof. Thus, the pivotation centre axis crosses a region in
which the spacing between the first and second guide elements 12, 13 is at a minimum, given that the width or diameter
of the guide elements 12, 13 is equal and that the holes for the taps 16, 17 in the second link 15 are at equal distance
from the point where the link is intersected by the pivotation centre axis and on opposite sides of that point along a
straight line. Off course, other solutions, resulting in a re- �direction of the wire through the pivotation centre of the arm 1,
2 are also within the scope of the invention.
�[0032] It should be realised that the above presentation of the invention has been made by way of example, and that
alternative embodiments will be obvious for a man skilled in the art. However, the scope of protection claimed is defined
in the patent claims.
�[0033] For example, the guide elements 12, 13 need not be attached to a link as described above. In many cases,
the arms are not even connected to each other by means of links. Then, any other separate suspension or fixation
arrangement for the wire guide may be provided.
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Claims

1. A crane, comprising a first arm (1) and a second arm (2) that are interconnected,�
wherein the second arm (2) is pivotally arranged in relation to the first arm (1),�
and wherein a longitudinal axis of the first arm (1) and a longitudinal axis of the second arm (2) extend in a common,
plane which is also the pivot plane of the second arm (2), �
and comprising a winch device (4) arranged on the first arm (1) and provided with a wire (8),�
a pulley device (5) arranged on the second arm (2),�
and a wire guide (7) arranged between the winch device (4) and the pulley device (5), �
the wire (8) extending from the winch device (4) via the wire guide (7) to the pulley device (5), and being guided by
the wire guide (7) in the region of the pivot centre between the first and second arm (2), characterised in that the
wire guide (7) is laterally displaced with regard to said common plane, such that the wire (8) extends laterally beside
said second arm (2), and that the wire (8) intersects the pivot centre axis in the region in which it is redirected by
the wire guide (7).

2. A crane according to claim 1, characterised in that the wire guide (7) comprises a first guide element (12) and a
second guide element (13) with an intermediate spacing therebetween, the wire (8) extending through said spacing
and being mainly supported either by the first guide element (12) or by the second guide element (13) depending
on the pivot angle between the first and second arms (1, 2).

3. A crane according to claim 2, characterised in that at least one of the first and second guide element (12, 13)
comprises a rotational roll, around the periphery of which the wire (8) is redirected.

4. A crane according to claim 2 or 3, characterised in that the first guide element (12) comprises a first roll and that
the second guide element (13) comprises a second roll, said rolls being generally parallel to each other, and said
spacing being present between the outer peripheries of the rolls (12, 13).

5. A crane according to claim 3 or 4, characterised in that the pivot centre axis crosses a region in which the spacing
between the first and second guide elements (12, 13) is at a minimum.

6. A crane according to any one of claims 1-5, characterised in that it comprises a cylinder/�piston unit connected in
one end to the second arm (2) and connected in another end, via a first pivotable link (14), to the first arm (1), and
comprising a second pivotable link (15) that is connected in one end to the second arm (2) and in another end to
the first link (14), the wire guide (7) being fastened to the second link (15).

7. A crane according to claims 4 and 6, characterised in that the second link (15) is connected to the second arm
(2) via a first tap (16) extending through the link (15) and through the second arm (2), and to the first link (14) via a
second tap (17) extending through the second link (15) and through the first link (14), said first and second rolls (12,
13) being arranged on the first tap (16) and the second tap (17) respectively.

Patentansprüche

1. Kran, umfassend einen ersten Arm (1) und einen zweiten Arm (2), die mit einander verbunden sind,�
worin der zweite Arm (2) in Relation zum ersten Arm (1) drehbar angeordnet ist,�
und worin eine Längsachse des ersten Arms (1) und eine Längsachse des zweiten Arms (2) in einer gemeinsamen
Ebene verlaufen, die auch die Drehebene des zweiten Arms (2) ist,�
und umfassend ein Windenelement (4), das am ersten Arm (1) angeordnet und mit einem Draht (8) versehen ist,�
ein Fördetrolleneleinent (5), das am zweiten Arm (2) angeordnet ist,�
und eine Drahtführung (7), die zwischen dem Windenelement (4) und dem Fördemollenelement (5) angeordnet ist,�
der Draht (8) vom Windenelement (4) über die Drahtführung (7) zum Förderrollenelement (5) verläuft, und durch
die Drahtführung (7) im Bereich des Drehzentrums zwischen dem ersten und dem zweiten Arm (2) geführt wird, �
dadurch gekennzeichnet, dass die Drahtführung (7) im Hinblick auf die gemeinsame Ebene lateral so versetzt
ist, dass der Draht (8) lateral neben dem zweiten Arm (2) verläuft, und dass der Draht (8) die Drehzentrumsachse
in dem Bereich kreuzt, in dem er durch die Dralitftihrulig (7) umgelenkt wird.

2. Kran nach Anspruch 1, dadurch gekennzeichnet, dass die Drahtführung (7) ein erstes Führungselement (12) und
ein zweites Führungselement (13) mit einem dazwischen liegenden Zwischenraum umfasst, der Draht (8) durch
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diesen Zwischemamn verläuft und im wesentlichen entweder durch das erste Führungselement (12) oder durch
das zweite Führungselement (13), abhängig vom Drehwinkel zwischen dem ersten und dem zweiten Arm (1, 2),
gestützt wird.

3. Kran nach Anspruch 2, dadurch gekennzeichnet, dass mindestens eines des ersten und zweiten Füluungsele-
ments (12, 13) eine Rotationsrolle umfasst, um deren Peripherie der Draht (8) umgelenkt wird.

4. Kran nach Anspruch 2 oder 3, dadurch gekennzeichnet, dass das erste Führungselement (12) eine erste Rolle
umfasst, und das zweite Führungselement (13) eine zweite Rolle umfasst, wobei diese Rollen im wesentlichen
parallel zu einander sind, und der Zwischenraum zwischen den Außenumfangen der Rollen (12, 13) vorhanden ist.

5. Kran nach Anspruch 3 oder 4, dadurch gekennzeichnet, dass die Drehzentrumsachse einen Bereich kreuzt, in
dem der Abstand zwischen dem ersten und dem zweiten Führungselement (12,13) ein Minimum ist.

6. Kran nach einem der Ansprüche 1 bis 5, dadurch gekennzeichnet, dass er eine Zylinder/�Kolben- �Einheit umfasst,
die an einem Ende mit dem zweiten Arm (2) und am anderen Ende über ein erstes drehbares Verbindungsglied
(14) mit dem ersten Arm (1) verbunden ist, und ein zweites drehbares Verbindungsglied (15) umfasst, das an einem
Ende mit dem zweiten Arm (2) und am anderen Ende mit dem ersten Verbindungsglied (14) verbunden ist, und die
Drahtführung (7) an das zweite Verbindungsglied (15) befestigt ist.

7. Kran nach Anspruch 4 und 6, dadurch gekennzeichnet, dass das zweite Verbindungsglied (15) mit dem zweiten
Arm (2) über einen ersten Zapfen (16) verbunden ist, der durch das Verbindungsglied (15) und durch den zweiten
Arm (2) verläuft, und mit dem ersten Verbindungsglied (14) über einen zweiten Zapfen (17), der durch das zweite
Verbindungsglied (15) und durch das erste Verbindungsglied (14) verläuft, und die erste und zweite Rolle (12, 13)
an dem ersten Zapfen (16) bzw. dem zweiten Zapfen (17) angeordnet ist.

Revendications

1. Grue comprenant un premier bras (1) et un second bras (2) reliés entre eux,�
dans laquelle le second bras (2) est disposé de manière pivotante par rapport au premier bras (1), �
et dans laquelle un axe longitudinal du premier bras (1) et un axe longitudinal du second bras (2) s’étendent dans
un plan commun qui est également le plan de pivotement du second bras (2),�
et comprenant un dispositif à treuil (4) disposé sur le premier bras (1) et muni d’un câble (8), �
un dispositif à poulie (5) disposé sur le second bras (2), �
et un guide-�câble (7) disposé entre le dispositif à treuil (4) et le dispositif à poulie (5), �
le câble (8) s’étendant du dispositif à treuil (4) via le guide- �câble (7) vers le dispositif à poulie (5) et étant guidé par
le guide- �câble (7) dans la région du centre de pivotement entre le premier et le second bras (2), �
caractérisée en ce que  le guide-�câble (7) est déplacé latéralement par rapport audit plan commun de façon à ce
que le câble (8) s’étende latéralement sur le côté dudit second bras (2) et à ce que le câble (8) coupe l’axe de
pivotement dans la région dans laquelle il est redirigé par le guide-�câble (7).

2. Grue selon la revendication 1, caractérisée en ce que  le guide- �câble (7) comprend un premier élément de guidage
(12) et un second élément de guidage (13) avec un espacement intermédiaire entre eux, le câble (8) s’étendant à
travers ledit espacement et étant supporté principalement soit par le premier élément de guidage (12) soit par le
second élément de guidage (13), en fonction de l’angle de pivotement entre le premier et le second bras (1, 2).

3. Grue selon la revendication 2, caractérisée en ce qu’ au moins un des deux éléments de guidage (12, 13) comprend
un rouleau rotatif autour duquel le câble (8) est redirigé.

4. Grue selon la revendication 2 ou 3, caractérisée en ce que  le premier élément de guidage (12) comprend un
premier rouleau et en ce que le second élément de guidage (13) comprend un second rouleau, lesdits rouleaux
étant généralement parallèles entre eux et ledit espacement étant présent entre les périphéries externes des rouleaux
(12, 13).

5. Grue selon la revendication 3 ou 4, caractérisée en ce que  l’axe de pivotement traverse une région dans laquelle
l’espacement entre le premier et le second élément de guidage (12, 13) est minimal.
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6. Grue selon l’une des revendications 1 à 5, caractérisée en ce qu’ elle comprend une unité cylindre/ �piston reliée à
une extrémité au second bras (2) et reliée à l’autre extrémité, par l’intermédiaire d’une première liaison pivotante
(14), au premier bras (1) et comprenant une seconde liaison pivotante (15) reliée à une extrémité au second bras
(2) et à l’autre extrémité à la première liaison (14), le guide-�câble (7) étant fixé à la seconde liaison (15).

7. Grue selon les revendications 4 et 6, caractérisée en ce que  la seconde liaison (15) est reliée au second bras (2)
par l’intermédiaire d’une première cheville (16) s’étendant à travers la liaison (15) et à travers le second bras (2),
et à la première liaison (14) par l’intermédiaire d’une seconde cheville (17) s’étendant à travers la seconde liaison
(15) et à travers la première liaison (14), lesdits premier et second rouleaux (12, 13) étant disposés respectivement
sur la première cheville (16) et sur la seconde cheville (17).
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