
(19) *EP004553029A1*
(11) EP 4 553 029 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
14.05.2025 Bulletin 2025/20

(21) Application number: 24000123.0

(22) Date of filing: 17.10.2024

(51) International Patent Classification (IPC):
B66C 23/42 (2006.01) B66C 23/80 (2006.01)

(52) Cooperative Patent Classification (CPC):
B66C 23/80; B66C 23/42

(84) Designated Contracting States:
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 ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
GE KH MA MD TN

(30) Priority: 10.11.2023 SI 202300143

(71) Applicant: Tajfun Liv, Proizvodnja In Razvoj,
d.o.o.
6230 Postojna (SI)

(72) Inventor: Gril, Branko
6258 Prestranek (SI)

(74) Representative: Borstar, Dusan
Nova ulica 11
1230 Domzale (SI)

(54) MOBILE HYDRAULIC CRANE SUPPORTING UNIT, HAVING AN AUTOMATICALLY PIVOTAL
SUPPORTING LEG, AND MOBILE HYDRAULIC CRANE, COMPRISING SUCH SUPPORTING
UNIT

(57) The purpose of the invention is to conceive a
supporting unit (1) for amobile hydraulic crane (9), which
should be furnished with an automatically pivotal sup-
porting leg (2), as well as a mobile hydraulic crane (9),
which should comprise such supporting unit (1). Said
supporting unit (1) comprises a stationary part (31) and
a telescopically movable part (32), which is inserted
therein and is displaceable along the longitudinal geo-
metric axis (10) of said supporting unit (1), and onwhich a
hydraulically driven telescopic supporting leg (2) is at-
tached pivotally around said geometric axis (10). The
invention provides that by displacing said telescopically
movable part (32) relatively to said stationary part (31)
along said geometric axis (10), said supporting leg (2) is
automatically pivoted.To thisaim,aprobeassembly (5) is
mounted onto said supporting leg (2) and cooperates
with a template assembly (4).
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Description

[0001] Thepresent invention refers to amobile hydrau-
lic crane supporting unit, which is furnished with an
automatically pivotal supporting leg, namely to a support-
ing unit of a crane, which is generally mountable onto a
land transporting device, which is either an autonomous
vehicle driven by its own engine, like a truck, or a vehicle
without its own engine, like e.g. a trailer. Said supporting
unit generally comprises a guiding assembly and sup-
porting legs. Said guiding assembly comprises a station-
ary part, which is firmly connected to a crane base, or can
also be an integral part thereof, so that the crane as such
is in the area of said crane base and/or said supporting
unit attached to a vehicle chassis, as well as at least one
movable part, which is inserted within said stationary
part. Each supporting leg is attached to said movable
part and is connected to said guiding assembly pivotally
around the longitudinal geometric axis thereof.
[0002] Due to such concept, on the one hand, said
guiding assembly is at a suitable distance apart from the
ground together with the supporting leg translatory mo-
vable to and fro in a horizontal plane and transversally
with regard to longitudinal direction of the vehicle, while
on the other hand, said supporting leg as such is, at least
when being released and positioned at certain distance
apart from the ground, pivotal in one or another direction
at a pre-determined angle around its pivoting axis, and
also telescopically extendable in a direction towards the
ground. An object of the invention is also a mobile hy-
draulic crane, which is furnished with at least one sup-
porting unit, comprising such supporting leg, wherein
pursuant to the International Patent Classification such
inventions belong to class B 66C 23/80 or B 66C 13/12.
[0003] In this application, the term "mobile hydraulic
crane" shall be understood to designate a device, which
is suitable for transporting, e.g. (un)loading, lifting or
transpositioning of solid pieces or granulated material,
wherein such a device is attached to a vehicle chassis or
to a chassis of a similar mobile transporting appliance,
which is displaceable by land from the first to the second
position.
[0004] The chassis of such mobile transporting appli-
ance is normally equipped with wheels, which enable
road transporting, but during its operation, such chassis
cannot usually provide a sufficient stability thereof, in
particular by (un)loading or transposition of someheavier
loads. The bearing capability of such device and position
of wheels thereof per se usually cannot enable over-
taking of loads, which may in certain circumstances ex-
ceed the declared carrying capacity of the vehicle as
such, so that the crane base, which is mounted onto a
vehicle chassis, is usually furnished with a horizontally
arranged supporting unit in the form of a relatively com-
plex bearing member, which is telescopically extendable
in the area of its guiding member, wherein on its free
terminal area there is a supporting leg attached thereto,
and wherein said telescopic leg is also telescopically

extendable. Said guiding assembly and the belonging
supporting leg together form a crane supporting unit. In
order to assure efficient supporting of the crane on the
both sides of the vehicle, namely in a particular point on
the ground outside of the bottom silhouette of the vehicle
on each lateral side of the vehicle, the crane is furnished
with at least two supporting units, which are arranged
either coaxially or in parallel with each other, and are
directed apart from each other, wherein each one of said
supporting units comprises a guiding assembly and at
least one supporting leg. Consequently, as soon as such
transporting device is mounted onto a corresponding
chassis and is delivered to a desired location, said mo-
vable parts of disposable guiding assemblies can be
displaced in a direction apart from the vehicle to a desired
position, upon which also supporting legs need to be
oriented towards the ground and properly extended,
upon which a stable supporting thereof on the ground
is assured. As soon as supporting legs are rest on the
ground, the chassis is actually released, so that at least
majority of forces, to which the crane is exposed, are in
fact completely transferred to the ground via said sup-
porting legs. A desired number of supporting units is
determined on the basis of each particular type of vehicle
and crane, namely depending on requirements, which
are connected with providing a required stability during
lifting andmanipulating of each load located at a required
distance apart from the chassis. Since said supporting
units and also the belonging supporting legs are tele-
scopically conceived, on the one hand the distance
among the resting points, in which the loads are trans-
ferred to the ground, can be essentially enlarged, by
which the vehicle together with the cranemounted there-
on is efficiently secured against overturning, while on the
other hand, the crane can also be properly levelled, in
particular when the ground is not perfectly flat. For ex-
ample, in mobile hydraulic cranes used in forestry, in
most cases a single supporting unit may be sufficient,
and such unit is furnished with a pair of guiding assem-
blies with supporting legs, wherein said guiding assem-
blies are directed apart fromeach other and transversally
with regard to the longitudinal geometric axis of the
vehicle, andwherein each supporting legmay be pivoted
from its inactive position, which allows the vehicle to be
displacede.g. by road, into its activeposition, inwhich the
supporting leg is rest on the ground below the belonging
transporting device. Such appliances are known in the
prior art and are typically operated by means of a hy-
draulic circuit, a part of which is integrated within the
supporting unit and also in at least one belonging sup-
porting leg, wherein said hydraulic circuit can either be
autonomously arranged on the crane as such, or may
also be hydraulically connectable with a disposable hy-
draulic circuit of the vehicle, on which the crane is
mounted. Hence, when the crane is mounted onto a
vehicle and is in operation, said movable parts of guiding
assemblies of supporting units are located at certain
height above the ground and displaced in a direction
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apart fromeachother,while each supporting leg,which is
available on each of them, is pivoted into its vertical
position and is telescopically extended in order to be rest
onto the ground. After operation of the crane and prior to
relocation thereof to another desired destination, the
crane must be prepared for transporting it by land, which
is achieved by shortening each supporting leg to its initial
length and pivoting it to a suitable position, in which its
terminal portion, which is generally suitable for resting
onto the ground, is then located at a sufficient distance
apart from theground, uponwhichalso themovableparts
of guiding assemblies of supporting units are translatory
displaced inwardly, namely in a direction towards the
vehicle chassis. To this aim, in most cases pivoting of
supporting legs at an angle at 30° or 45° is sufficient, but
sometimes the angle needs to be 60°, and if there is
enough space in the adjacency of the chassis, a support-
ing legmayalsobepivotedat90°, rarelyevenmore.Each
desiredangleof pivotingof a supporting legdependsona
disposable distance between the vehicle chassis and the
ground, and also on each disposable space on the ve-
hicle in the adjacency of the chassis, where usually also
some other components are mounted, like e.g. a crane
operators cockpit, a fuel reservoir, hydraulic equipment,
or the like. When the vehicle is ready for driving by road,
the width thereof, including the supporting legs thereon,
shall not exceed legally admissible width, and the pivot-
ing angle of the legs shall be sufficient that legs are
sufficiently distanced apart from the ground in order to
allow each required movability of the vehicle.
[0005] The invention is based on a problem, how to
conceive a supporting unit of a hydraulic mobile crane,
which shall be, similarly like known solutions, firmly con-
nectable with a commonly known hydraulic mobile crane
base, or shall represent an integral part of such crane
base, and in addition to that, said supporting unit shall
comprise a guiding assembly, consisting of a stationary
part, which should be directly or indirectly connectable
with said crane base, as well as of a movable part, which
should be arranged at certain distance above the ground
and by means of a suitable hydraulic driving means
translatory displaceable to and fro in a direction along
the longitudinal geometric axis of the supporting unit,
which extends transversally with respect to the longitu-
dinal geometric axis of the vehicle, on which the crane is
mounted, wherein a supporting leg shall be pivotally at a
pre-determined angle between 15° and 90° in one or
another direction around said longitudinal geometrical
axis of the supporting unit attached to said movable part
of the supporting unit, and each required pivoting of said
supporting leg shall be performed automatically and
synchronously with displacing of the movable part of
the supporting unit along the longitudinal geometric axis
of thesupportingunit, namelyeither inadirection towards
the vehicle or in a direction away from the vehicle, which
should however be realized without any need on essen-
tial modifications of existing components on the crane
and preferably by means of minimal number of pre-de-

fined, typical and universally usable parts, which shall be
as such applicable in various cranes mountable on var-
ious vehicles, which are suitable for mounting cranes
thereon.
[0006] Hydraulic telescopic legs are known and are
commonly used e.g. on mobile hydraulic cranes. A sup-
porting leg, which as such may represent a part of a
previously discussed supporting unit, generally com-
prises an essentially tubular casing, which is closed on
the one of its terminal portions, as well as a telescopic
arm,which is inserted there-into and is on its free terminal
portion equipped with a supporting plate, which provides
properly enlarged surface suitable for resting on the
ground. A hydraulic cylinder is embedded within said
supporting leg, and a part thereof, either a piston or a
piston rod, is firmly connected with said casing, or re-
presents and integral part thereof, while the other part of
said cylinder is firmly connectedwith said telescopic arm,
or represents an integral part thereof. Said supporting leg
casing is pivotally connected to a horizontal beam, which
is in fact a telescopic movable part of a guiding assembly
of the crane supportingunit and is telescopicallymovable
inserted within a suitable guide, which is either firmly
connected with a crane base or represents an integral
part of said crane base, wherein the crane is mounted on
a vehicle chassis in the area of said crane base and said
supporting unit. Said telescopic beam with said support-
ing leg is in said guide on the stationary part of the guiding
assembly displaceable to and fro along a geometric axis,
which extends transversely with respect to the longitu-
dinal geometric axis of the vehicle, and is located in a
horizontal plane at suitable distance apart from the
ground. A crane base, at least in most commercialized
cranes,usually comprises twosupportingunits, andeach
of them comprises a tubular guide, in which a guiding
assembly of the supporting leg is inserted, which is dis-
placeable to and fro along said geometric axis, wherein
said guiding assembly is displaceable along said geo-
metric axis by means of a hydraulic cylinder, a part of
which, either a piston or a piston rod, is mechanically
connected with said guide, while the other part thereof is
connected with the beam. The hydraulic cylinder as such
is integrated within a hydraulic system of the crane.
[0007] For such purpose, a supporting leg could be
used, which is disclosed in EP 3 554 984 B1 and also
comprises said telescopically displaceable movable part
of the guiding assembly, i.e. a beam, which is inserted
within a guide of a stationary part of the guiding assembly
of thesupportingunit, aswell asa supporting leg,which is
pivotally attached to said movable part i.e. said beam,
and is allowed to be pivoted around the longitudinal
geometric axis of saidmovable part i.e. said beam,which
corresponds to the longitudinal geometric axis of the
supporting unit as such, wherein said supporting leg is
in fact not only pivotal, but in fact rotatable at 360° in one
or another direction. However, such supporting leg pur-
suant to EP 3 554 984 B1 is not freely rotatable, but is
driven by means of a rotational hydraulic driving means,
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namely a hydraulic cylinder, which is integrated within a
pivot joint of the supporting leg on said guiding assembly.
Such concept therefore requires, in addition to a hydrau-
lic driving means for displacing of movable part of the
guiding assembly and a hydraulic driving unit for exten-
sion/retraction of the supporting leg as such, also an
additional hydraulic driving means, which must be inte-
grated in the area between the guiding assembly and the
supporting leg, and bymeans of which the supporting leg
can be rotated relatively to the guiding assembly,
although in practice pivoting of the supporting leg in such
a wide range is in fact in most cases unnecessary and
may be, in particular on vehicles with limited space
available for supporting leg, in fact useless.
[0008] Thepresent invention refers to amobile hydrau-
lic crane supporting unit, which is furnished with auto-
matically pivotal supporting leg.
[0009] Such supporting unit generally represents an
integral part of a crane, which comprises a crane base, in
which a column is embedded rotatably around the ver-
tical geometric axis, on the free terminal portion of which
a primary arm is pivotally around a horizontal geometric
axis attached by one of its terminal portions, while on the
other terminal portion of said primary arm a secondary
arm is pivotally around the horizontal geometric axis
attached thereto by one of its terminal portions, while
on the other terminal portion of said secondary arm a
grabber is attached, which is pivotal around the horizon-
tal geometric axis and is, when required, also rotatable
around the vertical geometric axis. In this, said primary
arm is supported by a hydraulic cylinder, which is on the
one hand pivotally attached to said column and on the
otherhandalsopivotally to saidprimaryarm,andwherein
said secondary arm is also supported by a hydraulic
cylinder, which is on the one hand pivotally attached to
said primary arm and on the other hand also pivotally to
saidsecondaryarm,andwhereinsaidhydraulic cylinders
are each per se integrated into a hydraulic system of the
crane.
[0010] Said supporting unit as such is adapted for
establishing a suitable attachment of the crane onto a
vehicle chassis and is either in the area of suitable
attachment points firmly connectable with said base of
the crane or is conceived as integral part of said base of
the crane. Said supporting unit is together with said base
of the crane attachable onto a chassis of a vehicle, to
which the crane ismountable, so that, uponmounting the
crane on the vehicle, the longitudinal geometric axis of
the supporting unit is arranged in a horizontal plane
above the vehicle chassis and at a pre-determined dis-
tance apart from the ground, and is directed transversally
with regard to the longitudinal geometric axis of the
vehicle, on which said crane is mounted. Moreover, said
supporting unit comprises at least one guiding assembly,
which is arranged in a horizontal plane and extends in a
direction of said longitudinal geometric axis of the sup-
portingunit, andwhich consists of a stationarypart,which
is as a part of the supporting unit firmly connectable with

the base of the crane, aswell as a telescopicallymovable
and properly guided part, which is inserted within said
stationary part and is on its free terminal portion furnished
withacylindrical pin,which isarrangedcoaxiallywith said
longitudinal geometric axis of the supporting unit. Be-
sides, each guiding assembly of the supporting unit
comprises at least one hydraulic supporting leg, which
is hydraulically integrated within a crane hydraulic sys-
temand is telescopicallyextendablealong its longitudinal
geometric axis and comprises a casing, which extends
along said longitudinal geometric axis and is on its first
terminal portion equipped with a bush, while on the
second terminal portion thereof a telescopically extend-
able supporting rod is inserted there-into, which is on its
free end portion furnished with a supporting plate, which
is suitable for being rest onto the ground. Said bush is
placeable onto said cylindrical pin of the movable part of
the guiding assembly, so that the supporting leg is by
means of said bush placed onto said telescopic movable
part of the guiding unit and is then freely pivotal around
said longitudinal geometric axis of the supporting unit,
wherein it is moreover by means of a suitable protector
secured against undesired removal thereof from said
telescopically movable part of the guiding assembly.
[0011] The inventionproposes that saidsupporting leg,
when placed onto said movable part of the guiding as-
sembly, is furnished with a probe assembly, which com-
prises a probe, which is directed along said longitudinal
geometric axis of the supporting leg and protrudes away
from said supporting leg, so that the central geometric
axis of said probe is aligned with said longitudinal geo-
metric axis of the supporting leg, as well as a template
unit, which is mounted on the stationary part of the guid-
ing assembly and is protruding along said longitudinal
geometric axis of the supporting unit in a direction to-
wards the supporting leg, wherein said template unit is
adjusted to cooperate with said probe on the supporting
leg, when the movable part of the guiding assembly is
displaced in a direction towards the interior of the said
stationary part of the guiding assembly, or in opposite
direction.
[0012] Said template unit of the supporting unit accord-
ing to the invention is furnished with a peripheral contour,
which is adjusted to cooperate with said probe on the
bush of the supporting leg and which comprises at least

- a central template, which is arranged centrally on the
terminal area of said template unit, which is faced
towards the supporting leg, wherein said central
template is ended by an inclined terminal edge
and is firmly but detachably mounted onto the tem-
plate unit as such, so that it is generally allowed to be
removed and turned over for the purpose of chan-
ging orientation of inclination of said terminal edge
relatively to the said central geometric axis;

- two separate template sections, which are each per
se uniformly conceived and are each per se ar-
ranged on the one of both sides of said template,
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and are moreover also each per se inclined at a pre-
determined angle relatively to said longitudinal geo-
metric axis of the supporting unit, wherein both tem-
plate sections are arranged to form an arrow-like
shape on the template unit and extend in the form
of letter V, diverging in a direction away from the
supporting leg;

- two arresting sections, which are each per se sub-
stantially linear and extend at a distance apart from
each other substantially in parallel with said long-
itudinal geometric axis of the supporting unit, and are
thereforealsoarrangedsuch thateachoneof them is
located on the one of both lateral sides of said
template in the area between said template sections
and the stationary part of the guiding assembly as
such; as well as

- two smoothly rounded and widened transitions, by
means of which each of said template section is
continuously, in particular without any steps or other
discontinuations, connected with each belonging
arresting section, wherein the width of the template
unit in the area of said transitions is larger than the
width thereof in the area of said arresting sections.

[0013] Generally, each of said template sections,
which are each per se continuous, can be is either
straight, or may also be convex, namely deflected out-
wardly towardssaid terminal edgeof the template,ormay
also be concave, namely deflected inwardly in a direction
towards the stationary part of the guiding assembly i.e.
away from said terminal edge of the template.
[0014] Accordingly, by each displacement of the mo-
vable part of the guiding assembly of the supporting unit
on a crane in a direction towards the interior of the
belonging stationary part thereof, said probe on the sup-
porting leg is initially rest on the inclined terminal edge of
the central template and is by sliding along said inclined
terminal edge displaced to each belonging inclined tem-
plate section, and is upon that, via a corresponding
rounded transition displaced to the belonging arresting
section, wherein however it is also displaceable in oppo-
site direction and in reciprocal sequence, whenever the
movable part of the guiding assembly of the supporting
unit on a crane is retracted outwardly from the stationary
part thereof in the opposite direction.
[0015] In a preferredembodiment of the invention, said
template is attached onto said template unit by means of
screws. The template unit as such is formed on a beam,
which is firmly, but generally in a detachable manner,
connectable with said stationary part of the guiding as-
sembly of the supporting unit of the crane. Said probe is
generally conceived as a rigid cylindrical protrusion,
which extends along its geometric axis aligned with long-
itudinal geometric axis of the supporting leg, andwhich is
firmly connected with the bearing member, which is by
means of screws firmly, but detachably, attached to said
bush on the supporting leg. In accordance with a pre-
ferred embodiment of the invention, however, said probe

is conceived as a rigid cylindrical protrusion, which ex-
tends along its geometric axis aligned with longitudinal
geometric axis of the supporting leg, and which is furn-
ished with an around said protrusion freely rotatable
rolling member. In this, said probe as such is firmly
connected with the bearing member, which is by means
of screws firmly, but detachably, attached to said bush on
the supporting leg.
[0016] In one of the embodiments of the invention, said
supporting unit comprises a single guiding assemblywith
a supporting leg, which is pivotal around the longitudinal
geometric axis of the supporting unit.
[0017] According to another embodiment of the inven-
tion, said supporting unit comprises two guiding assem-
blies, which are arranged substantially in a direction of
the longitudinal geometric axis of the supporting unit and
are oriented in opposite directions apart from each other,
wherein each of them is furnished with a supporting leg,
which is pivotal around the longitudinal geometric axis of
the supporting unit, andwherein both guidingassemblies
are arranged in the same horizontal plane. It is however
possible that, either both apart from each other protrud-
ing guiding assemblies each per se extend in a direction
along the longitudinal geometric axis of the supporting
unit and are arranged coaxially with each other, or both
apart from each other protruding guiding assemblies
each per se extend in a direction along the longitudinal
geometric axis of the supporting unit, but are arranged
adjacent to each other in the same horizontal plane, and
extend in parallel to each other.
[0018] The present invention further refers to a mobile
hydraulic crane, which comprises a crane base, a col-
umn, which is rotatably around a vertical geometric axis
embedded in said crane base, a primary arm, which is
with its first terminal portion pivotally around the horizon-
tal geometric axis attached to the free terminal portion of
said column, a secondary arm, which is with its first
terminal portionpivotally around thehorizontal geometric
axis attached to the second terminal portion of said
primary arm, as well as a grabber, which is pivotally
around thehorizontal geometric axis and,when required,
also rotatably around the vertical geometric axis, at-
tached to the second terminal portion of said secondary
arm, wherein said primary arm is supported by a hydrau-
lic cylinder, which is pivotally attached on the one hand to
said column and on the other hand to said primary arm,
and wherein said secondary arm is supported by a hy-
draulic cylinder, which is pivotally attached on the one
hand to said primary arm and on the other hand to said
secondary arm, wherein said hydraulic cylinders are
hydraulically connectable to the hydraulic circuit of the
crane.
[0019] In accordance with the proposed invention,
such crane, in addition to said crane base, further com-
prisesat least one supportingunit,which is furnishedwith
at least onesupporting leg, and isadjusted tobemounted
onto a vehicle chassis, and which is either in the area of
suitable connecting points firmly connectable with said
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crane base, or is on the crane conceived as an integral
part of said crane base, wherein said supporting unit
includes all previously described features, which have
been disclosed in the previous description of the support-
ing unit.
[0020] The invention will be explained in detail on the
basis of embodiments presented in the attached draw-
ings, wherein

Fig. 1 is showing an embodiment of a known mobile
hydraulic crane, on which an automatically
pivotal supporting unit according to the inven-
tion is applied, in front view;

Fig. 2 is showing a supporting unit of a crane ac-
cording to Fig. 1, presented in a cross-section
along the vertical plane and along the geome-
trical axis, along which a supporting leg of
said supporting unit is displaceable, and is
also pivotal around it;

Fig. 3 is showing a schematically and in isometric
view presented supporting unit according to
the invention;

Fig. 4 is showing a supporting unit according to Fig.
3 in explosion view;

Fig. 5 is showing a probe assembly of said support-
ing unit according to Fig. 3 or 4 in isometric
view;

Fig. 6 is showing a template assembly of said sup-
porting unit according to Fig. 3 or 4 in iso-
metric view;

Fig. 7 is showing said supporting unit according to
Fig. 3 or 4 in front view;

Fig. 8 is showing said supporting unit according to
Fig. 3 or 4 in side view;

Fig. 9 is showing said supporting unit according to
Fig. 3 or 4 in top view;

Fig. 10 is showing said guiding assembly, adjusted
for pivoting of a supporting leg at a pre-deter-
mined angle in a desired direction:

Fig. 11 is showing a supporting leg, furnished with a
guiding assembly according to Fig. 10, in top
view;

Fig. 12 is showing a supporting leg, furnished with
said guiding assembly according to Fig. 10,
in side view;

Fig. 13 is showing a supporting leg, furnished with
the guiding assembly according to Fig. 10,
in front view;

Fig. 14 is showing said guiding assembly, which is
however adjusted for pivoting of said support-
ing leg at a pre-determined angle in opposite
direction as the guiding assembly according
to Fig. 10;

Fig. 15 is showing a supporting leg, furnished with a
guiding assembly according to Fig. 14, in top
view;

Fig. 16 is showing a supporting leg, furnished with
said guiding assembly according to Fig. 14,

in side view; and
Fig. 17 is showing a supporting leg, furnished with

the guiding assembly according to Fig. 14,
in front view.

[0021] A crane 9 according to Fig. 1 is a mobile hy-
draulic crane, comprising a crane base 91with a support-
ing unit 1. A column 92 is rotatably around a vertical
geometric axis 901 embedded on said crane base 91,
and a primary arm 93 is with its first terminal portion
pivotally around the horizontal geometric axis 902 at-
tached to the free terminal portion of said column 92.
Said primary arm 93 is supported by a hydraulic cylinder
923, which is pivotally attached on the one hand to said
column 92 and on the other hand to said primary arm 93.
A secondary crane arm 94 is with its first terminal portion
pivotally around the horizontal geometric axis 903 at-
tached to the second terminal portion of said primary
arm 93. A grabber 95 is pivotally around the horizontal
geometric axis 905, and in the shown embodiment also
rotatably around the vertical geometric axis 904, at-
tached to the second terminal portion of said secondary
arm94. Said secondary arm94 is pivotal relatively to said
primary arm 93 by means of a hydraulic cylinder 934,
which is pivotally attached on the one hand to said
primary arm 93 and on the other hand to said secondary
arm 94.
[0022] Said crane base 91 comprises on the one hand
a bearing assembly, which is not shown in the drawing,
and which is intended for assuring a stable engagement
of said column 92, which is conceived as cantilever and
is, in addition to that, also rotatable around the vertical
geometric axis 901, and on the other hand also a driving
mechanism, which is capable to generate forces, which
are required for establishing of a sufficient torque, which
is required for rotating said column 91 around said ver-
tical geometric axis 901. Moreover, said crane base 91
also comprises sufficiently strong attachment means, by
means of which the crane 9 is firmly attached to a not-
shown vehicle chassis. Besides, said crane base 91 is
also adapted for establishing of an efficient and reliable
connection with the supporting unit 1, which is shown in
Figs 2 - 4. Attachment points 101’,101" for providing such
interconnection between said crane base 91 and said
supporting unit 1, which may generally be performed in a
detachable manner, is shown in Fig. 4.
[0023] Said supporting unit 1 according to Fig. 4 com-
prises a telescopically conceived guiding assembly 3,
which is as such presented in Fig. 2 and consists of a
stationary part 31, which is firmly connectable with said
crane base 91, as well as of a movable part 32, which is
telescopically inserted and guided within said stationary
part 31 and is by means of a hydraulic cylinder 33 dis-
placeable along the longitudinal geometric axis 10 of the
supporting unit 1. Said hydraulic cylinder 33 is hydrauli-
cally integrated in a hydraulic circuit of the crane 9. Said
movable part 32 is on its free terminal portion 32’ furn-
ished with a cylindrical pin 320, which is arranged coaxi-

5

10

15

20

25

30

35

40

45

50

55



7

11 EP 4 553 029 A1 12

ally with said longitudinal geometric axis 10 of the sup-
porting unit 1, and onwhich a supporting leg 2 ismounted
pivotally around said longitudinal geometric axis 10.
[0024] Accordingly, the supporting unit 1 is furnished
with said supporting leg 2, which comprises a casing 21,
which is on its first terminal portion 21’, which is faced
towards the guiding assembly 3, equipped with a bush
22, which is firmly connected to said casing 21 and is
adjusted to be tightly placed onto said cylindrical pin 320
on theguiding assembly 3, uponwhich the supporting leg
2 is freely pivotal at a pre-determined angle in one or
another direction around said pin 320 and also around
said geometric axis 10. Moreover, said bush 22 is in the
shown embodiment bymeans of a suitable protector 220
secured against undesired removal thereof from said
cylindrical pin 320. A telescopically extendable support-
ing rod23 is inserted into said casing21on the secondary
terminal portion 21" thereof, and is on its free terminal
portion furnished with a supporting plate 230, which is
suitable for being rest onto the ground. In the shown
embodiment, said casing 21 of the supporting leg 2 is
in fact a hydraulic cylinder casing, and the supporting rod
23 is in fact an integral part of a piston rod, which is
adjusted to cooperate with said hydraulic cylinder. A
hydraulic circuit, required for driving said hydraulic cylin-
der, is via hydraulic conduits 25 hydraulically integrated
into the hydraulic system of the crane 9.
[0025] Within the context of resolving the previously
mentioned technical problem, a template assembly 4 is
mounted on said stationary part 31 of the guiding assem-
bly 3, and is adjusted to cooperatewith a probe assembly
5,which ismountedonsaidbush22on the supporting leg
2 and therefore actually on said movable part 32 of the
guiding assembly 3. Said template assembly 4 is gen-
erally formed in such manner that a proper interaction
thereof with said probe assembly 5 is assured during the
pivoting of said supporting leg 2 around said longitudinal
geometric axis 10 of the supporting unit 1.
[0026] Said probe assembly 5 comprises a bearing
member51,which is in theshownembodiment according
toFigs. 4and5bymeansof screwsfirmlyattached to said
bush 22 on the supporting leg 2, as well as a probe 55,
which is arranged in a longitudinal geometric axis 50,
which either coincides with geometric axis 20 of the
supporting leg 2, or is optionally arranged parallel it. Said
probe 55 generally comprises a rigid cylindrical pin 55’,
which is arranged coaxially with said geometric axis 50
and is attached on said bearing member 51. Said pin 55’
of theprobe55 isadjusted tobe rest ontoacontourof said
template assembly 4 and displaced along it. In a pre-
ferred embodiment (Fig. 5), said probe 55 is furnished
with a rollermember 550, which is freely rotatably around
said geometric axis 50 placed on said bearing member
51, namely on the circumference of the probe55 as such,
so that the friction, which occurs due to interaction be-
tween the probe assembly 5 and template assembly 4,
may be essentially reduced, by which the functional
reliability is improved and the lifetime of both previously

mentioned assemblies 4, 5 may be essentially pro-
longed.
[0027] Said template assembly 4 generally consists of
a bearing member 41, by means of which said template
assembly 4 is firmly connectedwith the stationary part 31
of the guiding assembly 3 of the supporting unit 1 of the
crane 9. In the shown embodiment (Figs. 4 and 6), said
connection isestablishedbymeansof screws411,412.A
template unit 40, which extends in a direction along said
geometric axis 10 of the supporting unit 1 and protrudes
towards said probe assembly 5 on the bush 22 of the
supporting leg 2, is firmly connected to said bearing
member 41 and therefore also to said stationary part
31. Said template unit 40 comprises a central area
401, to which a central template 44 is attached in its
terminal portion 401’ faced towards the supporting leg
2, wherein the terminal edge 440 of said central template
44, which is faced towards said supporting leg 2, is
formed inclined with respect to said longitudinal geo-
metric axis 10. In the shown embodiment, said central
template 44 is attached to said template unit 40 in a
detachable manner by means of screws 45’, 45", and
can therefore be removed and turned, upon which said
terminal edge 440 of the central template 44 is still faced
towards the supporting leg 2, but orientation of its inclina-
tion relative to said longitudinal geometric axis 10 of the
supporting unit 1 is changed. Moreover, on the terminal
portion of the template unit 40,which is faced towards the
probeassembly 5, a lateral directing contour is formedon
each side of said central template 44. Each one of said
lateral directing contours comprises an uniform template
section 460, 470, which is arranged adjacent to said
central template 44 and extends inclined with respect
to said longitudinal geometric axis 10 of the supporting
unit 1, and is via a slightly rounded transition 461, 462
continued by a linear arresting section 462, 472. Said
template sections 460, 470 are arranged to form an
arrow-like shape on the template unit 40 and extend in
the form of letter V, which diverges in a direction away
from the supporting leg 2. In the shown embodiment
according to Figs 3 - 6, 9 - 11 ,or 13 and 14, said template
sections 460, 470 are each per se linear. But in general,
each of said template sections 460, 470 may also be
formed either as a convex section, which is deflected
outwardly in adirection towards said terminal edge440of
the central template 44, or as a concave section, which is
deflected inwardly towards said stationary part 31 of the
guiding assembly 3, i.e. away from said terminal edge
440 of the central template 44. Said slightly rounded
transitions 461, 471 represent the widest area of said
template unit 40,while said arresting sections 462, 472 in
fact represent opposite lateral edgesof said templateunit
40, which extend parallel with each other and also with
said longitudinal geometric axis 10, wherein the distance
between said arresting sections 462, 472 in a direction
transversely with respect to said longitudinal geometric
axis 10 is smaller than the width of the template unit 40 in
the area of said slightly rounded transitions 461, 462.
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[0028] As soon as the template assembly 4 ismounted
onto said stationary part 31of theguidingassembly of the
supporting unit of the crane 9, and the probe assembly 5
is mounted on said supporting leg 2, namely on said
telescopically movable part 32 of the guiding assembly
of thecrane9, byeachmovement of saidmovablepart 32
towards the crane base 9 the contact is established
between the probe 55 of the probe assembly 5 on the
supporting leg 2 and the template assembly 4 on said
stationary part 31 of the guiding assembly 3 of the sup-
portingunit 1of thecrane9.Asmentioned, thesupporting
leg 2 as such is freely pivotal at least at a pre-determined
angle due to its bush 22, which is freely pivotally placed
on said pin 320, so that the supporting leg 2 tends, due to
its weight, automatically to move towards a position, in
which its longitudinal geometric axis 20, in which also
said probe 55 is arranged, extends vertically. This how-
ever means that during each movement of said tele-
scopic movable part 32 in a direction towards the sta-
tionary part 31, said probe 55 initially arrives in contact
with the inclined terminal edge440of thecentral template
44. During subsequent movement of said telescopic
movable part 32 in a direction towards the stationary part
31, a direction, in which the supporting leg 2 is pivoted
around said longitudinal geometric axis 10, is determined
by orientation of inclination of said terminal edge 440
(Figs 10 - 13 and 14 - 17). Asmentioned, said direction of
pivoting of the supporting leg 2 can also be changed, if
desired, which may be achieved by simply releasing
screws 45’, 45" and turning over the central template
44 (Figs 10 and 14), upon which the orientation of in-
clination of the terminal edge 440 relatively to said long-
itudinal geometric axis 10 is changed. By still further
displacing of the telescopicmovable part 32 in a direction
towards the stationary part 31, the probe 55 is forced to
leave the terminal edge 440 of said central template 44
andbecomes rest onto a corresponding template section
460, 470 and continues moving there-along, upon which
its displacement is continued over the belonging slightly
rounded transition 461, 471, and is concluded in the area
of a corresponding arresting section 462, 472 (Figs. 10 -
13 and 14 - 17). The angle and velocity of pivoting of the
supporting leg 2 around said geometric axis 10 and also
relatively with respect to said vertical geometric axis 901
of the crane 9 perpendicularly to the ground depend on
inclination and length of each relevant template section
460, 470. As soon as the probe 55 is displaced over
corresponding transition 461, 471, pivoting of the sup-
porting leg 2 is substantially concluded, and as soon as
theprobe55 reaches thecorrespondingarrestingsection
462, 472, the supporting leg 2 is secured in its corre-
spondingly pivotedposition, inwhich it is inclinedat a pre-
determined angle with respect to vertical direction, e.g.
relative to said vertical geometric axis 901 of the crane 9,
or also relatively to the horizontal plane corresponding to
e.g. said horizontal geometric axis 10 of the supporting
unit 1,wherein the supporting leg2 isalsoprevented from
undesired returning back to its initial position either due

its weight or due to any other undesired circumstances.
When however the telescopic movable part 32 is moved
in opposite direction, namely in a direction away from the
stationary part 31, the probe 55 is displaced in opposite
directionalongsaidsections462,472; 461,471; 460,470
of the template unit 40 contour up to the terminal edge
440 of the central template 4, where the contact between
the probe 55 and the template assembly 4 can be gen-
erally dismissed, upon which the supporting leg 2 is due
its weight pivoted to its vertical position rectangular to the
ground.
[0029] Eachpersonskilled in theart shouldunderstand
that in practice a relatively small number of different
typical template units 40 may be quite sufficient that,
when combining each one of them with an universally
applicable central template 44, all practically needed
pivoting angles of the supporting leg 2 in one or another
direction may be achieved, e.g. 30°, 45°, 60°, 75°, 90°,
maybe even just 45° and 90°, which includes various
combinations of cranes 9 with supporting legs 2 and
various vehicles, on which such cranes 9 aremountable.

Claims

1. Mobile hydraulic crane (9) supportingunit (1), having
anautomatically pivotedsupporting leg (2)andbeing
suitable for supporting of such a crane (9), which
comprises a crane base (91), in which a column (92)
is embedded rotatably around the vertical geometric
axis (901), on the free terminal portion of which a
primary arm (93) is pivotally around a horizontal
geometric axis (902) attached by one of its terminal
portions, while on the other terminal portion of said
primary arm (93) a secondary arm (94) is pivotally
around the horizontal geometric axis (903) attached
by one of its terminal portions, while on the other
terminal portion of said secondary arm (94) a grab-
ber (95) is attached, which is pivotal around the
horizontal geometric axis (905) and, when required,
also around the vertical geometric axis (904), where-
in said primary arm (93) is supported by a hydraulic
cylinder (923), which is on the one hand pivotally
attached to said column (92) and on the other hand
pivotally to said primary arm (93), and wherein said
secondary arm (94) is supported by a hydraulic
cylinder (934), which is on the one hand pivotally
attached to said primary arm (93) and on the other
hand pivotally to said secondary arm (94), and
wherein saidhydraulic cylinders (923, 934) are, each
per se, integrated in a hydraulic system of the crane
(9),

wherein said supporting unit (1) is adapted for
establishing of a suitable attachment of the
crane (9) onto a vehicle chassis and is either
in the area of suitable attachment points (101’,
101") firmly connectable with said base (91) of
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the crane (9) or is conceived as integral part of
said base (91) of the crane (9),
and wherein said supporting unit (1) is together
with said base (91) of the crane (9) attachable
ontoachassis of a vehicle, towhich the crane (9)
is mountable, so that, upon mounting of the
crane (9) on the vehicle, the longitudinal geo-
metric axis (10) of the supporting unit (1) is ar-
ranged in a horizontal plane above the vehicle
chassis and at a pre-determined distance apart
from the ground, and is directed transversally
with regard to the longitudinal geometric axis of
the vehicle, on which said crane (9) is mounted,
and wherein said supporting unit (1) comprises
at least one guiding assembly (3), which is ar-
ranged in a horizontal plane and extends in a
direction of said longitudinal geometric axis (10)
of the supportingunit (1), andwhich consists of a
stationary part (31), which is as a part of the
supporting unit (1) firmly connectable with the
base (91) of the crane (9), as well as a guided
telescopically movable part (32), which is in-
serted within said stationary part (31) and is
on its free terminal portion (32’) furnished with
a cylindrical pin (320), which is arranged coaxi-
ally with said longitudinal geometric axis (10) of
the supporting unit (1),
and wherein each guiding assembly (3) of the
supporting unit (1) comprises at least one hy-
draulic supporting leg (2), which is hydraulically
integratedwithinacranehydraulic systemand is
telescopically extendable along its longitudinal
geometric axis (20) and comprises a casing
(21), which extends along said longitudinal geo-
metric axis (20) and is on its first terminal portion
(21’) endedwithabush (22),whileon thesecond
terminal portion (21") a telescopically extend-
able supporting rod (23) is inserted, which is on
its free end portion furnished with a supporting
plate (230), which is suitable for being rest onto
the ground, wherein said bush (22) is placeable
onto said cylindrical pin (320) of the movable
part (32) of the guiding assembly (3), such that
the supporting leg (2) is by means of said bush
(22), when placed onto said telescopic movable
part (32) of the guiding unit (3), is freely pivotal
around said longitudinal geometric axis (10) of
the supporting unit (1), and is moreover by
means of a protector (220) secured against un-
desired removal thereof from said telescopically
movable part (32) of the guiding assembly (3),
characterized in that said supporting leg (2),
when placed onto said movable part (32) of the
guiding assembly (3), is furnished with a probe
assembly (5), which comprises a probe (55),
which is directed along said longitudinal geo-
metric axis (20) of the supporting leg (2) and
protrudes away from said supporting leg (2), so

that the central geometric axis (50) of said probe
(55) is aligned with said longitudinal geometric
axis (20) of the supporting leg (2), as well as a
template unit (40), which is mounted on the
stationary part (31) of the guiding assembly
(3) and is protruding along said longitudinal
geometric axis (10) of the supporting unit (1)
in a direction towards the supporting leg (2),
so that said template unit (40) is adjusted to
cooperatewith saidprobe (55) on the supporting
leg (2) when themovable part (32) of the guiding
assembly (3) is displaced in a direction towards
the interior of the stationary part (31) thereof, or
in opposite direction, wherein said template unit
(40) is furnishedwith aperipheral contour,which
is designed to cooperate with said probe (55) on
the bush (22) of the supporting leg (2) andwhich
comprises at least

- a central template (44), which is arranged
in the terminal area (401) of said template
unit (40), which is faced towards the sup-
porting leg (2), wherein said central tem-
plate (44) is ended by an inclined terminal
edge (440) and is firmly but detachably
mounted onto the template unit (40) as
such, so that it is allowed to be removed
and turned over for the purpose of changing
orientation of inclination of the terminal
edge (440) relatively to the said central
geometric axis (10);
- twoseparate template sections (460, 470),
which are each per se uniformly conceived
and are each per se arranged on the one of
both sides of said central template (44), and
are moreover also each per se inclined at a
pre-determined angle relatively to said
longitudinal geometric axis (10) of the sup-
porting unit (1), wherein said template sec-
tions (460, 470) are arranged to form an
arrow-like shape on the template unit (40)
and extend in the form of letter V, diverging
in a direction away from the supporting leg
(2);
- two arresting sections (462, 472), which
are each per se substantially linear and
extend at a distance apart from each other
substantially in parallel with said longitudi-
nal geometric axis (10) of the supporting
unit (1), and are therefore also arranged
such that each one of them is located on
the one of both sides of said central tem-
plate (44) in the area between said template
sections (460, 470) and the stationary part
(31) of the guiding assembly (3) as such; as
well as
- two smoothly rounded and widened tran-
sitions (461, 462), by means of which each
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one of said template sections (460, 470) is
continuously, in particular without any steps
or other discontinuations, connected with
each belonging arresting section (462,
472), so that the width of the template unit
(40) in the areaof said transitions (461, 471)
is larger than thewidth thereof in the area of
said arresting sections (462, 472);

so that, bydisplacement of themovablepart (32)
of theguidingassembly (3) of the supportingunit
(1) on a crane in a direction towards the interior
of thebelongingstationarypart (31) thereof, said
probe (55) on the supporting leg (2) is initially
rest on the inclined terminal edge (440) of the
central template (44) and is by sliding along said
inclined terminal edge (440) displaced to each
belonging inclined template section (460, 470)
and upon that via corresponding rounded tran-
sition (461, 471) to the belonging arresting sec-
tion (462, 472), and is also displaceable in op-
posite direction and in reciprocal sequence,
whenever the movable part (32) of the guiding
assembly (3) of thesupportingunit (1) onacrane
(9) is retracted from the stationary part (31)
thereof in the opposite direction.

2. Supporting unit (1) according to Claim 1, character-
ized in that at least one of said continuous template
sections (460, 470) is straight.

3. Supporting unit (1) according to Claim 1 or 2, char-
acterized in that at least one of said continuous
template sections (460, 470) is convex, namely de-
flected outwardly in a direction towards said terminal
edge (440) of the template (44).

4. Supporting unit (1) according to anyone of Claims 1 -
3, characterized in that at least one of said contin-
uous template sections (460, 470) is concave,
namely deflected inwardly in a direction towards
the stationary part (31) of the guiding assembly,
namely away from said terminal edge (440) of the
template (44).

5. Supporting unit (1) according to anyone of Claims
1‑4, characterized in that said template (44) is
attached onto said template unit (40) by means of
screws (45, 45").

6. Supporting unit (1) according to Claim 5, character-
ized in that said template unit (40) is formed on a
beam (41), which is firmly, but generally in a detach-
able manner, connectable with said stationary part
(31) of theguidingassembly (3) of thesupportingunit
(1) of the crane (9).

7. Supporting unit (1) according to anyone of Claims

1‑6, characterized in that said probe (55) is con-
ceived as a rigid cylindrical protrusion (55’), which
extends along its geometric axis (50) aligned with
longitudinal geometric axis of the supporting leg (2),
and which is firmly connected with the bearingmem-
ber (51), which is by means of screws (511, 512)
firmly, but detachably, attached to said bush (22) on
the supporting leg (2).

8. Supporting unit (1) according to anyone of Claims 1 -
7,characterized in thatsaidprobe (55) is conceived
as a rigid cylindrical protrusion (55’), which extends
along its geometric axis (50) alignedwith longitudinal
geometric axis of the supporting leg (2), andwhich is
furnished with an around said protrusion (55’) freely
rotatable rolling member (550), wherein said probe
(55) as such is firmly connected with the bearing
member (51),which isbymeansof screws (511,512)
firmly, but detachably, attached to said bush (22) on
the supporting leg (2).

9. Supporting unit (1) according to anyone of Claims 1 -
8, characterized in that it comprises a single guid-
ing assembly (3) with a supporting leg (2), which is
pivotal around the longitudinal geometric axis (10) of
the supporting unit (1).

10. Supporting unit (1) according to anyone of Claims 1 -
8, characterized in that it comprises two guiding
assemblies (3), which are arranged substantially in a
direction of the longitudinal geometric axis (10) of the
supporting unit (1) and are oriented in opposite di-
rections apart fromeach other, wherein each of them
is furnished with a supporting leg (2), which is pivotal
around the longitudinal geometric axis (10) of the
supporting unit (1), andwherein both guiding assem-
blies (3) are arranged in the same horizontal plane.

11. Supporting unit (1) according to Claim 10, charac-
terized in that both apart from each other protruding
guiding assemblies (3) each per se extend in a
direction along the longitudinal geometric axis (10)
of the supporting unit (1) and are arranged coaxially
with each other.

12. Supporting unit (1) according to Claim 10, charac-
terized in that both apart from each other protruding
guiding assemblies (3) each per se extend in a
direction along the longitudinal geometric axis (10)
of the supporting unit (1), but are arranged adjacent
to each other in the same horizontal plane, and
extend in parallel to each other.

13. A mobile hydraulic crane (9), comprising a crane
base (91), a column (92), which is rotatably around
a vertical geometric axis (901) embedded on said
crane base (91), a primary arm (93), which is with its
first terminal portion pivotally around the horizontal
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geometric axis (902) attached to the free terminal
portion of said column (92), a secondary arm (94),
which is with its first terminal portion pivotally around
the horizontal geometric axis (903) attached to the
second terminal portion of said primary arm (93), as
well as a grabber (95), which is pivotally around the
horizontal geometric axis (905) and, when required,
also rotatably around the vertical geometric axis
(904), attached to the second terminal portion of said
secondary arm (94),wherein said primary arm (93) is
supported by a hydraulic cylinder (923), which is
pivotally attached on the one hand to said column
(92) and on the other hand to said primary arm (93),
andwherein said secondaryarm(94) is supportedby
a hydraulic cylinder (934), which is pivotally attached
on the one hand to said primary arm (93) and on the
other hand to said secondary arm (94), wherein said
hydraulic cylinders (323, 924) are hydraulically con-
nectable to the hydraulic circuit of the crane (9), and
wherein the crane (9) further comprises at least one
supporting unit (1), which is, like said crane base (9),
adjusted to be mounted onto a vehicle chassis, and
which on the crane is either in the area of suitable
connecting points (101’, 101") firmly connectable
with said crane base (91), or is conceived as an
integral part of said crane base (91) on the crane
(9), characterized in that such crane (9) comprises
at least one supporting unit (1) having all features
according to anyone of Claims 1 - 12.
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