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The disclosure relates to a jib assembly (1) comprising a support
(11); a jib (12) attached pivotally to the support (11) for pivotal
movement of the jib (12) in relation to the support (11) about a
horizontal axis; a first linear hydraulic actuator (13) attached to the
support (11) for regulating pivotal movement of the jib (12) and for
maintaining the jib (12) in a specific position relative to the support
(11); a lever arm (14) attached unrotatably to the jib (12); and a
draw member (15) attached to the lever arm (14) and to the jib
(12); wherein the first linear hydraulic actuator (13) is attached to
the lever arm (14), and the lever arm (14) is arranged to extend in
the direction above the jib (12).

Keksinto liittyy puomikokoonpanoon (1), joka kéasittaa tuen (11);
puomin (12), joka on Kiinnitetty kiertyvasti tukeen (11) puomin (12)
liikkumiseksi kiertyvasti suhteessa tukeen (11) vaakasuuntaisen
akselin ympéri; ensimmaisen lineaarisen hydraulitoimilaitteen (13),
joka on kiinnitetty tukeen (11) puomin (12) kiertymisliikkeen
sdannostelemiseksi ja puomin (12) pitamiseksi tietyssd asennossa
tukeen (11) nadhden; vipuvarren (14), joka on kiinnitetty
kiertymattémasti puomiin (12); ja vetoelimen (15), joka on
kiinnitetty kiertyméattomasti vipuvarteen (14) ja puomiin (12); jolloin
ensimmainen lineaarinen hydraulitoimilaite (13) on yhdistetty
vipuvarteen (14); ja vipuvarsi (14) on jarjestetty ulottumaan
puomin (12) ylapuoliseen suuntaan.
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JIB ASSEMBLY

FIELD OF THE DISCLOSURE
The present disclosure relates to a jib assembly, for example for an excavator or material
handler.

BACKGROUND OF THE DISCLOSURE

Document GB 1432124 A discloses jib assemblies, where potential energy is transferred
between a jib, pivoted at on a support, and an accumulator through fluid passing via a duct
between a chamber in a hydraulic jack and the accumulator as the jib is luffed by

conventional means. The jack may be replaced by a jack having a rotary piston.

A problem with the known assembly is that because the pulling and pushing force of two
hydraulic cylinders, i.e. the hydraulic jacks, is applied to a small area at the base of the jib,
it causes a great bending moment and a concentration of stress to the jib, which results in
fatigue of the structure over time. To overcome this, the jib structure must be made rugged

enough, i.e. heavy, which reduces the lifting capacity and energy economy.

Another problem relates to attaching the hydraulic cylinder directly to the support and to
the jib, limiting the geometry of the structure. This results in generation of a certain lifting
moment at each lifting angle of the jib, which may not be practical for the need. The
geometry and the required raise of the jib forces to use a hydraulic cylinder of a certain
length. Because the lifting moment cannot be directed practically, the piston travel of the
hydraulic cylinder must be unnecessary long, which generates lifting moment to areas
where it is not needed. In high angles of the jib, extra lifting moment is a hindrance because
it requires pressing the jib downwards to get the jib down, when there is no load. The
stroke, i.e. the volume, of the hydraulic cylinder on the other hand is directly proportional
to the volume of an accumulator when a certain force and pressure level is desired to be
maintained. The volume of the accumulator is expensive for example because of the

regulation relating to pressure vessels.

The aforementioned problems are especially present in excavators requiring wide
movements and long jibs.

BRIEF DESCRIPTION OF THE DISCLOSURE
An object of the present disclosure is to provide a jib assembly to solve the above
problems.
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The object of the disclosure is achieved by a jib assembly which is characterized by what
is stated in the independent claims. The preferred embodiments of the disclosure are
disclosed in the dependent claims.

The disclosure is based on the idea of providing a jib assembly comprising a jib, a linear
hydraulic actuator for regulating pivotal movement of the jib and for maintaining the jib in
a specific position, a lever arm attached to the jib and a draw member attached to the lever
arm and to the jib, wherein the linear hydraulic actuator is attached to the lever arm and
the lever arm is arranged to extend in the direction above the jib.

An advantage of jib arrangement of the disclosure is that when the jib is positioned
essentially vertically, the required lifting moment is reduced significantly. In this situation,
the current solution provides small lifting moment and a very small change in the length of
the hydraulic cylinder in relation to the angular change. This results in ability to size the
hydraulic cylinder and the accumulator practically.

Another advantage of the jib arrangement of the disclosure is that because a part of the
lifting moment is transmitted by the draw member to a further point of the jib, for example
to the end of the jib, it provides the jib with a smaller bending moment. Because of the
geometry, only a small component of force is brought to stressed area of the jib by the
lever arm. Additionally, this component of force resists the normal fatiguing bending in the
positions of the jib causing most stress.

BRIEF DESCRIPTION OF THE DRAWINGS
In the following the disclosure will be described in greater detail by means of preferred

embodiments with reference to the accompanying drawing, in which

Figure 1 is a schematic view of a jib assembly according to an embodiment of the
disclosure.

DETAILED DESCRIPTION OF THE DISCLOSURE
The disclosure relates to a jib assembly 1. The jib assembly 1 comprises a support 11.
The support 11 is for example formed by a frame of an excavator.

The jib assembly 1 comprises a jib 12. For example, the jib is arranged to support the arm
of the excavator connected to the bucket (not shown in the figure). The jib 12 is attached
pivotally to the support 11 for pivotal movement of the jib 12 in relation to the support 11
about a horizontal axis. For example, the jib 12 comprises a first end 121 and a second
end 122, and the first end 121 of the jib 12 is attached to the support 11.
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The jib assembly 1 comprises a lever arm 14. The lever arm 14 is attached essentially
unrotatably to the jib 12. For example, the lever arm comprises a first end 141 and a
second end 142, and the first end 141 of the lever arm 14 is attached to the jib 12. The
lever arm 14 is arranged to extend in the direction above the jib 12. For example, the lever
arm 14 is bolted or welded to the jib 12. Alternatively, the lever arm 14 is attached to the
jib by pins (not shown in the figure) According to an embodiment, the lever arm 14 is
integral with the jib 12.

The jib assembly 1 comprises a first linear hydraulic actuator 13 for regulating pivotal
movement of the jib 12 and for maintaining the jib 12 in a specific position relative to the
support 11. For example, the first linear hydraulic actuator 13 comprises a hydraulic
cylinder. According to an embodiment, the jib assembly 1 comprises a plurality of the first
linear hydraulic actuators 13. The first linear hydraulic actuator 13 is attached to the
support 11. For example, the first linear hydraulic actuator 13 comprises a first end 131
and a second end 132, and the first end 131 of the first linear hydraulic actuator 13 is
attached to the support 11. The first linear hydraulic actuator 13 is supported by the lever
arm 14. For example, the second end 132 of the first linear hydraulic actuator 13 is
connected to the second 142 end of the lever arm 14.

The jib assembly 1 comprises a draw member 15. The draw member 15 is attached
essentially unrotatably to the lever arm 14 and to the jib 12. The draw member 15 is
attached to the jib 12 at a position away from the support 11 in relation to the lever arm
14. For example, the draw member 15 comprises a first end 151 and a second end 152,
and the first end 151 of the draw member 15 is attached essentially unrotatably to the
second end 142 of the lever arm 14 and the second end 152 of the draw member 15 is
attached essentially unrotatably to the second end 122 of the jib 12. According to an
embodiment, the draw member 15 is a drawbar. According to an alternative embodiment,
the draw member 15 is a cable. The first linear hydraulic actuator 13 is connected to the
draw member 15 so that a force generated by the first linear hydraulic actuator 13 is
transmitted to the draw member 15. The draw member 15 is supported by the lever arm
14. Preferably the lever arm 14 has a length and it is attached to the jib 12 at a location
that allow a straight draw member 15 to be connected to the lever arm 14 and to the second
end 122 of the jib.

According to an embodiment, the jib assembly 1 comprises a second linear hydraulic
actuator 16. The purpose of the second linear hydraulic actuator 16 is to aid the first linear
hydraulic actuator 13 with the pivotal movement of the jib 12. For example, the second
linear hydraulic actuator 16 comprises a hydraulic cylinder. The second linear hydraulic
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actuator 16 is attached to the support 11 and to the jib 12. For example, the second linear
hydraulic actuator 16 comprises a first end 161 and a second end 162, and the first end
161 of the second linear hydraulic actuator 16 is attached to the support 11 and the second
end 162 of the second linear hydraulic actuator 16 is attached to the jib 12.

The disclosure relates also to an excavator comprising a jib assembly 1 as described
above.

The disclosure relates also to a material handler comprising a jib assembly 1 as described
above.

The disclosure relates also to use of the jib assembly 1 as described above in an

excavator.

The disclosure relates also to use of the jib assembly 1 as described above in a material
handler.
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CLAIMS

1.

A jib assembly (1) comprising
— asupport (11);
— ajib (12) attached pivotally to the support (11) for pivotal movement of the jib (12)
in relation to the support (11) about a horizontal axis; and

— a first linear hydraulic actuator (13) attached to the support (11) for regulating
pivotal movement of the jib (12) and for maintaining the jib (12) in a specific

position relative to the support (11);
characterized in that,
the jib assembly (1) further comprises
— alever arm (14) attached unrotatably to the jib (12); and
— adraw member (15) attached unrotatably to the lever arm (14) and to the jib (12);
wherein

the first linear hydraulic actuator (13) is connected to the draw member (15) so that a
force generated by the first linear hydraulic actuator (13) is transmitted to the draw
member (15);

the first linear hydraulic actuator (13) and the draw member (15) are supported by the
lever arm (14); and

the lever arm (14) is arranged to extend in the direction above the jib (12).

A jib assembly (1) according to claim 1, characterized in that the draw member (15)
is a drawbar.

A jib assembly (1) according to claim 1, characterized in that the draw member (15)
is a cable.

A jib assembly (1) according to any one of the preceding claims, characterized in that
the jib assembly (1) comprises a second linear hydraulic actuator (16) comprising a
first end (161) and a second end (162), the first end (161) of the second linear
hydraulic actuator (16) being attached to the support (11) and the second end (162)
of the second linear hydraulic actuator (16) being attached to the jib (12).

An excavator comprising a jib assembly (1) according to any one of claims 1 to 4.
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A material handler comprising a jib assembly (1) according to any one of claims 1 to
4,

Use of the jib assembly (1) according to any one of claims 1 to 4 in an excavator.

Use of the jib assembly (1) according to any one of claims 1 to 4 in a material handler.
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PATENTTIVAATIMUKSET

1.

Puomikokoonpano (1), joka kasittaa
— tuen (11);
— puomin (12), joka on kiinnitetty Kiertyvasti tukeen (11) puomin (12) likkumiseksi
kiertyvasti suhteessa tukeen (11) vaakasuuntaisen akselin ympari; ja
— ensimmaisen lineaarisen hydraulitoimilaitteen (13), joka on Kiinnitetty tukeen (11)
puomin (12) kiertymisliikkeen saanndstelemiseksi ja puomin (12) pitamiseksi
tietyssd asennossa tukeen (11) ndhden;
tunnettu siita, etta
puomikokoonpano (1) kasittaa lisaksi
— vipuvarren (14), joka on kiinnitetty kiertymattdmasti puomiin (12); ja
— vetoelimen (15), joka on kiinnitetty kiertymattémasti vipuvarteen (14) ja puomiin
(12);
jolloin
ensimmainen lineaarinen hydraulitoimilaite (13) on yhdistetty vetoelimeen (15) siten,

ettd ensimmaisen lineaarisen hydraulitoimilaitteen (13) kehittdm& voima valittyy
vetoelimeen (15);

ensimmainen lineaarinen hydraulitoimilaite (13) ja vetoelin (15) ovat vipuvarren (14)
tukemia; ja

vipuvarsi (14) on jarjestetty ulottumaan puomin (12) ylapuoliseen suuntaan.

Vaatimuksen 1 mukainen puomikokoonpano (1), tunnettu siita, ettd vetoelin (15) on
vetotanko.

Vaatimuksen 1 mukainen puomikokoonpano (1), tunnettu siita, etta vetoelin (15) on
vaijeri.

Jonkin edellisistd vaatimuksista mukainen puomikokoonpano (1), tunnettu siita, etta
puomikokoonpano (1) kasittdd toisen lineaarisen hydraulitoimilaitteen (16), joka
k3sittdd ensimmaéisen paan (161) ja toisen paan (162), toisen lineaarisen
hydraulitoimilaitteen (16) ensimmaisen paan (161) ollessa kiinnitetty tukeen (11) ja
toisen lineaarisen hydraulitoimilaitteen (16) toisen paan (162) ollessa Kiinnitetty
puomiin (12)
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Kaivinkone, joka kasittda jonkin vaatimuksista 1—4 mukaisen puomikokoonpanon (1).

Materiaalinkasittelylaite, joka kasittdd jonkin vaatimuksista 1-4 mukaisen
puomikokoonpanon (1).

Jonkin vaatimuksista 1—4 mukaisen puomikokoonpanon (1) kayttd kaivinkoneessa.

Jonkin  vaatimuksista 14  mukaisen  puomikokoonpanon (1)  kayttd
materiaalinkasittelylaitteessa.
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