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15 Abstract

A crane comprises an undercarriage, an upper carriage arranged on the undercarriage, a 
rotary connection for rotatably mounting the upper carriage on the undercarriage about 

i an axis of rotation, as well as a support unit attached to the upper carriage for increasing 
the distance of a tilting edge from the axis of rotation, so that the crane has an increased 
structural stability and an increased load capacity.
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Crane and Support Unit for Such a Crane

[0001] This application claims priority from German Patent Application No. 10 2015 
200 358.2 filed on 13 January 2015, the contents of which is incorporated herein by 
this reference.

Technical Field

[0002] The invention relates to a crane and a support unit for such a crane.

Background of Invention

[0003] DE 199 44 927 Al discloses a crane with a jib, which is supported by means 
of a counter jib and a counterweight carriage.

[0004] US 3,398,967 discloses a crane with a leveling device. US 4,275,902 disclos
es a crane with an auxiliary support. DE 10 2011 119 655 Al discloses a crane with an 
additional support.

[0005] The above discussion of background art is included to explain the context of 
the present invention. It is not to be taken as an admission that any of the documents or 
other material referred to was published, known or part of the common general 
knowledge in Australia at the priority date of any one of the claims of this specifica
tion.

[0006] A desirable outcome of the present invention is to provide an improved crane 
in which the loading capacity is increased, in particular for the main jib operation, 
and/or which has improved structural stability, in particular in a direction opposite the 
main jib.
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[0001] Throughout the description and claims of this specification, the word “com
prise” and variations of that word, such as “comprising” and “comprises” are not in
tended to exclude other additives, steps or integers.

5 Summary of Invention

[0002] Accordingly, in one aspect, the present invention provides a crane compris
ing:

a. an undercarriage;
b. an upper carriage arranged on the undercarriage;
c. a rotary connection for rotatably mounting the upper carriage on the un

dercarriage about an axis of rotation;
d. a support unit attached to the upper carriage for increasing a distance of a 

tilting edge from the axis of rotation,
e. a jib, which is arranged relative to the axis of rotation of the support unit 

opposite on the upper carriage,
wherein the crane has an increased structural stability and an increased 
load capacity, and
wherein the upper carriage is deformed by additional upper carriage 
counterweight such that the support unit is supported, via at least one 
height-adjusting support cylinder, on the ground.

[0003] In an embodiment, the present invention provides a support unit for a crane as 
described herein, wherein the support unit for increasing a distance of a tilting edge 
from the axis of rotation is attached to the upper carriage or is integrated into the upper 

25 carriage.

[0004] According to the invention it has been recognized that a support unit is able to
increase the distance of a tilting edge of the crane from an axis of rotation. The tilting
edge is a virtual line, which connects the support points of the crane. The connection of
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the tilting edges forms the standing area of the crane. As the distance of the tilting edge 
from the axis of rotation is increased, the standing area is increased. An increased 
standing area results in increased structural stability. In particular, a force created as a 
result of load shift can be compensated. A force of this kind needs to be taken into ac- 

5 count by the dimensions of the structural stability for the crane. A backwards titling 
moment caused by said force is added to a moment which is created by an upper car
riage weight. The sum of said moments can be compensated by the increased standing
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area. The increased standing area of the crane also means that it is possible to provide 
additional upper carriage counterweight, i.e. stacked onto the upper carriage. A defor
mation of the upper carriage as a result of the upper carriage counterweight causes an 
inclination of the upper carriage. A support unit, which at first is floating, i.e. arranged 
spaced apart from the ground, touches the ground as a result of the inclination of the 
upper carriage. The upper carriage with the upper carriage counterweight is supported 
on the ground. Because of the support of the deformed upper carriage it is possible to 
provide an additional upper carriage counterweight on the upper carriage which is sup
ported by means of the support unit. The support unit thus makes it possible to stack up 
an increased amount of upper carriage counterweight, as a deformation of the upper 
carriage is intercepted by means of the upper carriage counterweight. In addition, this 
causes the increased distance of the tilting edge to the axis of rotation with the result 
that more upper carriage counterweight can be stacked and that the loading capacity of 
the crane is increased. The additional upper carriage counterweight increases a counter 
moment of the crane. In an uncomplicated manner the crane enables an increased struc
tural stability and at the same time an increased loading capacity. In particular, the tilt
ing of the crane is prevented when load shifts. In particular, the tilting of the crane is 
prevented during the setting up process by the upper carriage counterweight. In particu
lar, the standing area of the crane is defined by the undercarriage, which is designed in 
particular to be rectangular. By increasing the distance of the tilting edge to the axis of 
rotation by means of the support unit the tilting edge is arranged outside the rectangular 
contour of the undercarriage, in particular along a direction of the longer side edges of 
the rectangular contour. The crane comprises an undercarriage and an upper carriage 
arranged thereon, which is mounted by means of a rotary connection rotatably about 
the axis of rotation on the undercarriage. The crane can also comprise a jib for lifting a 
load. The jib is secured in particular pivotably on the upper carriage. The jib can be 
pivoted in particular about a horizontally arranged jib pivot axis. The support unit is 
used in particular during the transport of the crane as a stabilizing element, for example 
on a low-loader. Additional support means are unnecessary. The crane is in a secured 
transport position. In particular, the crane according to the invention has advantages
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over a crane with a super lift mast for main jib bracing. In particular, the effort of set
ting up and transporting the super lift mast is unnecessary. Compared to a crane with a 
super lift mast the minimum pivot radius of the crane according to the invention is re
duced. It is unnecessary to lengthen caterpillar tracks to form an increased support sur- 

5 face area. The lengthening of caterpillar tracks is expensive and takes up an increased 
amount of space on the building site. With the crane according to the invention also an 
increased central ballast is unnecessary. It is time-consuming to set up the central bal
last, which is arranged in particular concentrically to the axis of rotation of the crane. 
The crane is in particular a mobile crane. The undercarriage can comprise a caterpillar 

10 chassis or a road chassis. Instead of a drivable undercarriage the crane can also com
prise a non-drivable base or foundation, relative to which the upper carriage is arranged 
rotatably. The base or the foundation are also referred to as a pedestal. The crane can 
be a lattice boom crane or a telescopic crane.

15 [0011] A crane, in which the support unit comprises at least one support cylinder,
allows direct support on the ground. It is possible to provide more than one support 
cylinder, in particular two support cylinders. The support cylinders are in particular 
arranged symmetrically to a central plane, which is oriented perpendicular to the rock
ing axis, about which a jib is articulated rockably on the crane. The total line of action 

20 of the support cylinder is arranged parallel to the central plane and in particular in the 
central plane. In this case its lateral stability relative to the central plane is increased. In 
particular, the crane has an increased lateral stability relative to a transverse load in a 
direction perpendicular to the rocking plane. It is also possible for the support cylinders 
to be arranged asymmetrically relative to the central plane. In each case, it is possible 

25 to attach the support cylinders adjustably on the crane relative to their distance from the 
central plane. For example, a linear guide is provided which is oriented perpendicularly 
to the central plane, i.e. parallel to the rocking axis, in particular horizontally. Different 
positions of the support cylinder relative to the central plane can be determined step- 
lessly or by means of a defined grid.

30
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[0012] In a crane, in which the support unit comprises a support element, in particu
lar in the form of a support plate, the supporting effect, i.e. the support, is improved. 
The support force is reliably diverted into the ground. The support unit is supported 
reliably on the ground.

5
[0013] A crane, in which the support unit comprises a height adjusting element, 
makes it possible to adjust a vertical distance of the support unit from the ground. A 
height adjusting element is for example a hydraulic cylinder. It is also possible to have 
mechanical height adjusting elements such as for example a spindle drive, a rack drive 

10 or a shearing mechanism. Alternatively, also electrical or electronic height adjusting 
elements are possible in the form of a linear drive with an electric motor.

[0014] A crane, in which the support unit is arranged on the upper carriage relative 
to the axis of rotation opposite the jib, enables an advantageous compensation of the 

15 additional upper carriage counterweight. In particular, if a load shifts, causing a tilting 
moment to act on the crane, the load is advantageously intercepted. The arrangement of 
the support unit and jib opposite one another relative to the axis of rotation is achieved 
within the meaning of the invention for example if the jib is arranged at a front end of 
the upper carriage and the support unit is arranged at a rear end of the upper carriage 

20 opposite the front end. The front and rear end of the upper carriage are arranged in par
ticular on the respectively shorter edge of a rectangular contour of the upper carriage in 
a plane perpendicular to the axis of rotation. The support unit, which comprises in par
ticular exactly one support cylinder, can be arranged for example relative to the axis of 
rotation diametrically opposite the main jib on the upper carriage. In particular, if the 

25 support unit comprises a plurality of support cylinders, the support cylinders can be 
arranged at any angle to the rocking plane relative to the jib. The rocking plane is ori
ented perpendicular to a jib rocking axis. For example, the support cylinders are ar
ranged at an angle to the rocking plane from the jib of 95° to 265°, in particular in an 
angular range of 105° to 255°, in particular in an angular range of 120° to 240°, in par- 

30 ticular in an angular range of 135° to 225°, in particular in an angular range of 150° to
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210° and in particular of 165° to 195°. In this arrangement the support unit in particular 
is arranged exclusively on the respectively shorter edge of the rectangular contour of 
the upper carriage. In particular, the support cylinders are arranged relative to the main 
jib on the upper carriage such that a resulting line of action of the vertical support is 

5 arranged diametrically opposite the jib. That is the case for example if precisely two 
support cylinders are provided which are arranged in mirror symmetry relative to the 
central plane. The support unit, in particular the support cylinders, can also be arranged 
alternatively or in addition on the respectively longer edges of the rectangular contour 
of the upper carriage. A connecting line of a respective support cylinder to the upper 

10 carriage is then oriented transversely, in particular perpendicularly, to the rocking 
plane. Such support units are used in particular for improving the lateral support of the 
upper carriage.

[0015] A crane, in which the support unit is secured directly to the upper carriage, 
15 enables uncomplicated and direct support. The crane is designed in an uncomplicated 

manner.

[0016] Alternatively, the support unit can be secured by means of an intermediate 
element, in particular in the form of an intermediate frame, onto the upper carriage. 

20 The support unit is secured in this case indirectly on the upper carriage. A flexible ar
rangement of the support unit is possible in this case.

[0017] A crane, in which the intermediate element is designed to be adjustable in 
length in a length adjusting direction, simplifies a flexible longitudinally adjusted ar- 

25 rangement of the intermediate element. The length adjusting device is oriented in par
ticular parallel to a plane perpendicular to the axis of rotation. The length adjusting di
rection is in particular oriented parallel to the ground and in particular is oriented hori
zontally. In particular, the support unit is secured to the intermediate element. For de
signing the intermediate element to be adjustable in length a length adjusting drive is
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used in particular, which can be designed for example as a telescopic cylinder, a cable 
pull, a rack and pinion drive and/or a linear drive.

[0018] A crane, in which the support unit comprises a displacement element for dis
placing the support unit along the ground, makes it possible to move the crane with a 
support unit on the ground. In particular, more than one displacement element can be 
provided on the support unit. The displacement element is arranged to be rotatable 
about an, in particular horizontally oriented, axis of rotation and/or to be slidable rela
tive to the ground on the support unit. The displacement element can be rotated in par
ticular about an, in particular vertically oriented, longitudinal axis of a support cylin
der. In addition, the displacement element can comprise a displacement element drive. 
The displacement element can be a wheel or a caterpillar or a support runner. The dis
placement element can also be designed as a sliding jaw.

[0019] A crane, in which the support unit is arranged dispaceably between a working 
position and a transport position on the upper carriage, enables a flexible and advanta
geous conversion from the working position to the transport position. In particular, the 
support unit is secured onto the upper carriage foldably, i.e. pivotably, in particular 
about a vertical pivot axis, by means of a folding mechanism.

[0020] A crane, in which the support unit is arranged in an unloaded state of the 
crane at a distance from the ground, enables a flexible manipulation of the crane, in 
particular the driving of the crane with a mounted support unit. At the same time a se
cure support is ensured on loading the upper carriage with an upper carriage counter
weight. In particular, the distance of the support unit to the ground can be adjusted. The 
distance between support unit and ground in the unloaded state of the crane is a meas
urement of the reliable deformation of the upper carriage, from which there is an addi
tional support of the upper carriage, i.e. of the crane, via the support unit on the ground.
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[0021] A crane, in which a deformation of the upper carriage causes an inclination 
such that the support unit is supported on the ground, ensures a reliable support of the 
crane even with an additional upper carriage counterweight.

5 [0022] A crane with an, in particular adjustable, outer load, which when reached lifts
the support unit from the ground, enables an increased counter moment in case of load
ing and at the same time a free rotatability of the upper carriage relative to the under
carriage.

10 [0023] A crane with an upper carriage counterweight arranged on the upper carriage
allows an increase in the loading capacity. In particular, the upper carriage counter
weight is arranged in a plane perpendicular to the axis of rotation between the axis of 
rotation and the support unit. In particular, the upper carriage counterweight, unlike a 
central ballast, is arranged off-centre relative to the axis of rotation. In particular, the

15 upper carriage counterweight is arranged relative to the axis of rotation on the upper 
carriage such that it can exert a counter moment relative to a loading moment, which 
has been caused by an outer load on the jib. As the upper carriage counterweight is ar
ranged displaceably in radial direction relative to the axis of rotation, the counter mo
ment caused by the upper carriage can be adjusted variably. In particular, a drivable 

20 counterweight displacement unit is provided, in order to displace the upper carriage 
counterweight, in particular by automation, drivably relative to the axis of rotation. In 
particular, the upper carriage counterweight is arranged linearly displaceably on the 
upper carriage.

25 [0024] A support unit can be retrofitted as a retrofit unit on a crane. The support unit
can be attached as a retrofittable support unit on the upper carriage. It is possible alter
natively, to design the upper carriage itself as a retrofit unit, wherein the upper carriage 
can be retrofitted, in particular with an integrated support unit. In this way it is possible 
to convert the crane into a crane according to the invention. The resulting advantages 

30 for the support unit correspond to the advantages of the crane, referred to here.
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[0025] A method for operating a crane comprises in particular the method steps of 
providing a crane with an undercarriage, an upper carriage arranged on the undercar
riage, a rotary connection for rotatably mounting the upper carriage on the undercar
riage about an axis of rotation and a support unit attached onto the upper carriage for 

5 increasing the distance of a tiling edge from the axis of rotation, so that the crane has 
an increased structural stability and an increased load capacity. Furthermore, the meth
od step is provided that the crane is arranged in an unloaded state with the support unit 
at a distance from the ground other than from zero. Furthermore, the method step is 
provided that the crane is supported on the ground in case of loading, in particular on 

10 reaching a defined, in particular adjustable, load, in particular by supporting with a 
support element on the ground. Loading occurs for example during the shifting of load 
and/or during the setting up process of additional upper carriage counter weight.

Brief Description of Drawings

15 [0026] Further advantages, features and details of the invention are explained in
more detail in the following for example embodiments with reference to the drawings.

[0027] Fig. 1 shows a schematic side view of a crane according to the invention 
with a support unit,

20
[0028] Fig. 2 shows a view from the rear of the crane according to Fig. 1,

[0029] Fig. 3 shows an enlarged detailed view according to Fig. 1 of a crane of a
further embodiment,

25
[0030] Fig. 4 shows a view of the crane according to Fig. 3 additionally with an 
additional upper carriage counterweight,

[0031] Fig. 5 shows a schematic representation of a standing area of the mobile 
30 crane in Fig. 4,
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[0032] Fig. 6
embodiment,

shows a view of a crane according to Fig. 3 according to a further

[0033] Fig. 7 shows a view from the rear of the crane in Fig. 6,

[0034] Fig. 8
embodiment,

shows a view of a crane according to Fig. 7 according to a further

5

10

15

20

25

30

[0035] Fig. 9
embodiment,

shows a view of a crane according to Fig. 6 according to a further

[0036] Fig. 10 shows a view from the rear of the crane according to Fig. 9,

[0037] Fig. 11
embodiment,

shows a view of a crane according to Fig. 10 according to a further

transport arrangement on a low-loader,
[0038] Fig. 12 shows a representation of the crane according to Fig. 9 in a

further embodiment,
[0039] Fig. 13 shows representation of a crane according to Fig. 9 according to a

[0040] Fig. 14 shows a view from the rear of the crane according to Fig. 13,

[0041] Fig. 15
embodiment,

shows a view of a crane according to Fig. 14 according to a further

[0042] Fig. 16
embodiment,

shows a view of a crane according to Fig. 13 according to a further
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[0043] Fig. 17

[0044] Fig. 18
5 embodiment, and

[0045] Fig. 19
embodiment.

shows a view from the rear of the crane according to Fig. 16,

shows a view of a crane according to Fig. 17 according to a further

shows a view of a crane according to Fig. 6 according to a further

10 Detailed Description

[0046] A crane 1 shown schematically in Fig. 1 and 2 is a mobile crane. The crane 1 
can be driven on the ground 2. Furthermore, the crane 1 comprises a drivable undercar
riage 3, which according to the shown embodiment comprises a middle part 4 and cat
erpillar supports 5 attached on both sides. The caterpillar chassis 5 determine a direc- 

15 tion of travel 6. According to Fig. 1 the direction of travel 6 is aligned horizontally
from right to left. Instead of the caterpillar chassis 5 a road chassis can also be provided 
for driving the crane 1.

[0047] By means of a rotary connection 7 on the undercarriage 3 an upper carriage 8 
20 can be mounted rotatably. The rotary connection 7 defines an axis of rotation 9, about

which the upper carriage 8 can be rotated. The axis of rotation 9 is oriented perpendicu
lar to the ground 2 and in particular aligned vertically.

[0048] On the upper carriage 8 a jib 10 is hinged pivotably about a jib pivot axis 11. 
25 The jib pivot axis 11 is oriented perpendicular to the axis of rotation 9 and perpendicu

lar to the direction of travel 6. The jib pivot axis 11 is oriented in particular horizontal
ly. The jib 10 comprises a jib longitudinal axis 12, which is pivoted relative to the hori
zontal 13 about a rocking angle a. According to the shown example embodiment the
rocking angle a is about 45°. Typically the rocking angle a is between -20° and 90°. In

30 the negative angle range between -20° and 0° the jib 10 is situated below the horizontal
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13, i.e. between the ground and the horizontal 13. This is the case for example at the 
beginning of a setting up process.

[0049] The rocking angle a is joined by a bracing angle which is formed between the
5 jib longitudinal axis 12 and a bracing gantry 14. Said bracing angle according to the

shown embodiment is about 120°. The sum of the rocking angle and bracing angle can 
in the shown crane 1 be in an angular range of -20° to 180°.

[0050] On the upper carriage 8 a bracing gantry 14 is also provided which is used by 
10 means of a retractable working cable 15 and a main jib brace 16 for bracing the jib 10.

The jib 10 is a main jib. The main jib bracings 16 are designed as bracing cables and 
engage with a not shown tip of the jib 10.

[0051] On the upper carriage 8 an upper carriage counterweight 17 is arranged. The 
15 upper carriage counterweight 17 comprises a plurality of counterweight plates 18,

which are arranged stacked on top of one another on the upper carriage 8. For reasons 
of space and/or stability, as shown in Fig. 2, two stacks of counterweight plates 18 can 
be arranged on the edge above the middle part 4 of the undercarriage 3. The upper car
riage counterweight 17 is arranged offset along the direction of travel 6 relative to the 

20 axis of rotation 9. In particular, the upper carriage counterweight 17 is arranged along
the direction of travel 6 behind the axis of rotation 9. The upper carriage counterweight
17 is arranged along the direction of travel 6 in a rear section of the upper carriage 8.

[0052] The jib pivot axis 11 is arranged in a front section of the upper carriage 8. 
25 The upper carriage 8 has a rectangular contour oriented perpendicular to the axis of

rotation 9, wherein the two shorter edges of the rectangle are oriented parallel to the jib
pivot axis 11 and the two longer edges of the rectangle are oriented parallel to the di
rection of travel 6.
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[0053] A weight force created by the upper carriage counterweight 17 causes a coun
ter moment relative to the rotary connection 7, which acts against a load moment creat
ed by the jib 10 with a possibly attached load.

5 [0054] In a rear section of the upper carriage 8 oriented along the direction of travel
6 an intermediate element 19 is arranged. The intermediate element 19 is designed as a 
supplementary frame. The intermediate element 19 is secured directly onto the upper 
carriage 8. A support unit 20 is secured onto the intermediate element 19. The support 
unit 20 is secured by means of the intermediate element 19 indirectly onto the upper 

10 carriage 8. The support unit 20 comprises a support cylinder 21, which as a hydraulic 
cylinder is designed as a height adjusting element. On a lower side of the support cyl
inder 21a support element is provided in the form of a support plate 22.

[0055] In the arrangement shown in Fig. 1 the crane 1 is in an unloaded state, i.e.
15 there is no load on the jib 10. In this unloaded state the support unit 20 is arranged in a 

floating manner on the upper carriage 8. This means that the support unit 20 is arranged 
at a distance D relative to the ground. The support unit 20 can also be arranged on the 
ground. In this case the distance D is equal to zero. The size of the determinable dis
tance D is in particular dependent on the number of positioned counterweight plates, 

20 i.e. on the size of the weight force created by the upper carriage counterweight 17, 
which causes the bending of the upper carriage 8. In addition, the distance D can be 
adjusted in a length-adjustable embodiment of a support cylinder 21. It is also possible 
that the support unit 20 is designed to be permanently in contact with the ground.

25 [0056] The support unit 20 comprises precisely one support cylinder 21, which is
arranged centrally with respect to the width direction of the crane 1 on the intermediate
element 19. The support cylinder 21 and in particular the support unit 20 are arranged
symmetrically relative to a central plane of the crane 1. The central plane is oriented
vertically and includes the axis of rotation 9.

30
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[0057] A further embodiment of the invention is shown in Fig. 3 to 5. Components, 
which correspond to those already explained above with reference to Fig. 1 and 2, have 
the same reference numerals and are not discussed again in detail.

5 [0058] For the crane 23 shown schematically in Fig. 3 various functional compo
nents have been omitted purely for illustrative reasons. This relates for example to the 
jib itself and the bracing for the jib. Also the upper carriage counterweight is not 
shown, which can generally be premounted on the upper carriage 8, in particular also in 
an unloaded state of the crane 23 shown in Fig. 3. The main difference in the crane 23

10 from the previous embodiment is that the support unit 20 is secured directly onto the 
upper carriage 8. An intermediate element is unnecessary.

[0059] A loaded state of the crane 23 is shown in Fig. 4. Loading can be performed 
for example by applying an upper carriage counterweight 17. The upper carriage coun- 

15 terweight 17 is arranged off-centre relative to the rotary connection 7. The upper car
riage counterweight 17 causes a counter moment. The weight force of the upper car
riage counterweight 17 causes the deformation of the upper carriage 8. The defor
mation of the upper carriage 8 is shown in Fig. 4 by a solid line. The original, unde
formed contour of the upper carriage 8 is shown by dashed lines in Fig. 4. The defor- 

20 mation of the upper carriage 8 causes the support unit 20 with the support plate 22 to 
be pushed downwards to the ground 2. On achieving a variably adjustable load for the 
upper carriage counterweight 17 the deformation of the upper carriage 8 is so great that 
the support unit 20 with the support plate 20 rests on the ground 2. In this state there is 
an additional support for the crane 23 by the support unit 20.

25
[0060] The resulting support surface 24 is shown schematically in Fig. 5. The sup
port surface 24 is designed to be rectangular and is a result of the size and arrangement 
of the caterpillar chassis 5. The axis of rotation 9 is arranged centrally within the rec
tangular support surface 24. The axis of rotation 9 can also be arranged off-centre rela- 

30 tive to the rectangular support surface 24. The jib pivot axis 11 is arranged in the direc-
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tion of travel 6 in front of the axis of rotation 9. Opposite the direction of travel 6 be
hind an rear end of the rectangular support surface 24 the support unit 20 is arranged. 
As soon as the crane 23 is loaded, as shown in Fig. 4, there is additional support for the 
crane 23 with the support unit 20. In this way the original, rear tilting edge 25 arranged 

5 at an original distance b from the axis of rotation 9 is displaced to the rear opposite the 
direction of travel 6. The new, rearwards displaced tilting edge 26 intersects the sup
port unit 20. By means of the support unit 20 the distance d of the new tilting edge 26 
from the axis of rotation 9 increases. Thus: d > b.

10 [0061] In the following the functioning of the crane 23 according to the invention is
explained in more detail. On the basis of an unloaded state according to Fig. 3, in 
which not shown upper carriage counterweights can be provided as the main ballast, 
the crane is loaded for example in that an additional upper carriage counterweight 17 
shown in Fig. 4 is arranged on the upper carriage 8. The additional upper carriage 

15 counterweight 17 causes a deformation of the upper carriage 8. Said deformation can
be tolerated by means of the support unit 20 and supported in that the upper carriage 8 
is deformed such that the support unit 20 rests on the ground 8. The crane is additional
ly supported by the support unit 20. As an additional upper carriage counterweight 17 
is allowed, the upper carriage 8 enables an increased counter moment, which results in 

20 an increase in the load bearing of the crane 23. As already explained with reference to
Fig. 5, the upper carriage 23 also has an increased support area, in that the rear tilting 
edge is arranged at an increased distance d from the axis of rotation 9. The support unit 
20 also ensures a rearwards directed dynamic if a load shifts, which is added to the 
counter moment caused by the upper carriage counterweight 17. The sum of said two 

25 rearwards directed counter moments is intercepted by the support unit 20 on the upper 
carriage 8. The structural stability of the crane 23 is increased.

[0062] A further embodiment of the invention is illustrated in Fig. 6 and 7. Compo
nents, which correspond to those which have already been explained above with refer-
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ence to Fig. 1 to 5, have the same reference numerals and are not discussed again in 
detail.

[0063] An essential difference of the crane 27 according to the preceding embodi- 
5 ments is that the support unit 20 is already supported on the ground 2 in the unloaded 

state according to Fig. 6. The support effect takes place directly.

[0064] A further embodiment of the invention is shown in Fig. 8. Components, 
which correspond to those which have already been explained above with reference to 

10 Fig. 1 to 7, have the same reference numerals and are not discussed again in detail.

[0065] Crane 28 corresponds essentially to crane 27, wherein the support unit 29 is 
designed such that it comprises two support cylinders 21. The two support cylinders 21 
of the support unit 29 are arranged symmetrically relative to the central plane, which 

15 includes the axis of rotation 9. The use of two support cylinders 21 enables greater lat
eral stability with a load which is oriented perpendicular to the central plane.

[0066] A further embodiment of the invention is shown in Fig. 9 and 10. Compo
nents, which correspond to those which have already been explained above with refer- 

20 ence to Fig. 1 to 8, have the same reference numerals and are not discussed again in 
detail.

[0067] The crane 30 corresponds essentially to the crane 1 according to Fig. 1. The 
essential difference is that the intermediate element 19 is designed to be varied in 

25 length in a length adjusting direction. According to the shown embodiment the length 
adjusting direction 31 is oriented opposite the direction of travel 6. The length adjust
ing device 31 is oriented in particular parallel to the ground 2 and in particular horizon
tally. To adjust the length of the intermediate element 19 a not shown telescopic cylin
der can be provided.

30
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[0068] The new tilting edge 26 is positioned in particular by determining the vertical 
distance D between the lower side of the support plate 22 and the ground 2 and/or the 
horizontal distance d of the support unit 20 from the axis of rotation 9.

5 [0069] According to the length adjustable embodiment of the intermediate element 9
the horizontal distance d can be varied. For example, a minimum horizontal distance di 
and a maximum horizontal distance d2 are possible. In particular, intermediate distanc
es can be adjusted variably continuously.

10 [0070] A further difference according to the preceding embodiments is that on the
lower side of the support cylinder 21a support runner 32 is provided. The support run
ner 32 can be designed to be identical to the support plate 12 in side view 9. In the view 
of the crane 30 from the rear according to Fig. 10 it is clear that the support runner 32 
has a greater width than the support plate 22.

15
[0071] A further embodiment of invention is shown in Fig. 11. Components, which 
correspond to those already explained above with reference to Fig. 1 to 10 have the 
same reference numerals and are not explained again in detail.

20 [0072] The only difference according to the crane shown in Fig. 10 is that the crane
33 comprises a support unit 29 with two support cylinders 21, on the lower side of 
which a support runner 32 is provided respectively.

[0073] Fig. 12 shows a transport arrangement of the crane 30 according to Fig. 9 and 
25 10. The crane 30 is in a transport position, i.e. the upper carriage counterweight 17 is

removed. Likewise the jib is removed. The crane 30 is arranged on a low-loader 34.
The support unit 20 is used for supporting the crane 30, in particular the upper carriage
8, on the low-loader 34. The crane 30 is located in a secure, reliable transport arrange
ment. The unintentional detachment of the transport arrangement is prevented. Of
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course, it is also possible to use a support plate 22 for supporting the upper carriage 8 
on the low-loader 34 instead of the support runner 32.

[0074] A further embodiment of the invention is shown in Fig. 13 and 14. Compo- 
5 nents, which correspond to those that have already been explained above with refer

ence to Fig. 1 to 12 have the same reference numerals and are not discussed again in 
detail.

[0075] The main difference from the above embodiments is that the support unit 35 
10 comprises a displacement element in the form of driven support wheels. It is also pos

sible that the displacement element 36 does not have a drive, but is attached rotatably at 
least about a horizontal axis of rotation 38 on one end of the support cylinder 21 facing 
the ground. The displacement elements 36 enable the displacement and/or pivoting of 
the upper carriage 8 about the axis of rotation 9 relative to the undercarriage 3. A rotary 

15 movement of the upper carriage can be supported by driven support wheels.

[0076] The displacement elements 36 are attached rotatably relative to a longitudinal 
axis of the support cylinder 21. In the arrangement shown in Fig. 14, in which the dis
placement elements 36 are tangential to a circular path around the longitudinal axis 9 of 

20 the crane 37, a pivoting movement of the upper carriage 8 is also ensured with ground 
contact of the support unit 35.

[0077] In an additional arrangement not shown in Fig. 14, displacement elements 36, 
which are rotated by 90° about the vertical longitudinal axis of the support cylinder 21, 

25 are oriented parallel to the caterpillar chassis 5. In an arrangement of this kind the crane
37 can drive straight on and in particular in a supported manner.

[0078] A further embodiment of the invention is shown in Fig. 15. Components, 
which correspond to those that have already been explained with reference to Fig. 1 to 

30 14, have the same reference numerals and are not discussed again in detail.
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[0079] The main difference between crane 40 and crane 37 is that two support cylin
ders 21 are arranged with attached displacement elements 36.

[0080] According to the above explanations the displacement elements 36 are ar-
5 ranged rotatably on the support cylinders 21 about their respective longitudinal axis. 

Possible arrangements of the displacement elements 36 are shown by way of example 
in Fig. 15. The displacement elements 36 are designed to be flexible and enable the 
support of a driving and/or rotary movement of the crane 37.

10 [0081] A further embodiment of the invention is shown in Fig. 16 and 17. Compo
nents, which correspond to those which have already been explained above with refer
ence to Fig. 1 to 15, have the same reference numerals and are not discussed again in 
detail.

15 [0082] The main difference of the crane 41 compared to the embodiment shown in
Fig. 13 and 14, is that the displacement elements are designed as drivable support cat
erpillars 39.

[0083] In a further embodiment of the crane 42 according to Fig. 18, in which two 
20 support cylinders are provided in the support unit, the support caterpillars 39 have a 

reduced length.

[0084] A further embodiment of the invention is represented in Fig. 19. Components, 
which correspond to those that have already been explained above with reference to 

25 Fig. 1 to 18, have the same reference numerals and are not explained again in detail.

[0085] The main difference of crane 43 from the crane 27 represented in Fig. 6 is the
displaceability of the upper carriage counterweight 17 in a radial direction relative to
the axis of rotation 9. In Fig. 19 a first radial distance rl is shown by solid lines. A po-

30 tential second, radial distance r2, which is greater than the first radial distance rl, is
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shown by a dashed line. According to the shown example embodiment the radial dis
placeability of the upper carriage weight 17 is provided by means of a telescopic pipe 
44, which is mounted telescopically in the upper carriage 8 of the crane 43. It is also 
possible that the upper carriage counterweight 17 is arranged displaceably on a separate 

5 slide on the upper carriage 8. The manner of the radial displacement is not important in 
this case. It is essential that by means of the displaceability of the upper carriage weight 
17 the caused counter moment can be adjusted variably.

[0086] It is possible to combine the displaceability of the upper carriage counter- 
10 weight 17 in particular with the length-adjustable embodiment of the intermediate ele

ment 19 of the crane 27 according to Fig. 6.

[0087] In this way the flexibility is increased on the influence on a possible adjust
ment of a counter moment.

15
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The claims defining the invention are as follows:

1. A crane including:
a. an undercarriage;
b. an upper carriage arranged on the undercarriage;
c. a rotary connection for rotatably mounting the upper carriage on the undercar

riage about an axis of rotation;
d. a support unit attached to the upper carriage for increasing a distance of a tilting 

edge from the axis of rotation,
I e. a jib, which is arranged relative to the axis of rotation of the support unit oppo

site on the upper carriage,
wherein the crane has an increased structural stability and an increased load capaci

ty, and
wherein the upper carriage is deformed by additional upper carriage counterweight 

ί such that the support unit is supported, via at least one height-adjusting support
cylinder, on the ground.

2. A crane according to claims 1, wherein the support unit includes a support element.

20 3. A crane according to claim 1 or 2, wherein the support unit comprises a support
plate.

4. A crane according to any one of the preceding claims, wherein the support unit is 
secured directly to the upper carriage.

25
5. A crane according to any one of claims 1 to 4, wherein the support unit is secured 

onto the upper carriage by an intermediate element.

6. A crane according to claim 5, wherein the intermediate element is provided to be
30 variable in length in a length adjusting direction.



20
15

26
86

53
 

26
 M

ar
 2

01
9 --22--

7. A crane according to any one of the preceding claims, wherein the support unit in
cludes a displacement element for moving the support unit along the ground.

8. A crane according to any one of the preceding claims, wherein the support unit is 
arrangeable on the upper carriage able to be displaced between an operating position 
and a transport position.

9. A crane according to any one of the preceding claims, wherein the support unit is
I arranged in an unloaded state of the crane at a distance from the ground.

10. A crane according to claim 9, including an external load, which, when reached, lifts 
the support unit from the ground.

11. A crane according to claim 10, wherein the external load is adjustable variably.
►

12. A crane according to any one of claims 1 to 8 or 10 or 11 wherein the support 
unit is arranged in an unloaded state of the crane at an adjustable distance from the 
ground.

20 13. A crane according to any one of the preceding claims, including an upper carriage
counterweight.

14. A crane according to claim 13, wherein the upper carriage counterweight is arranged 
in particular along a direction of travel between the axis of rotation and the support

25 unit.

15. A crane according to claim 13 wherein the upper carriage counterweight is arranged 
displaceably in radial direction relative to the axis of rotation.
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16. A crane according to any of the preceding claims, wherein the support unit is inte
grated into the upper carriage.
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