1 Adjusting nmechanismfor a winch The present invention relates to an
arrangenent with a winch, which is provided preferably for hoisting |oads,
and an adjusting nmechanismfor the wi nth, wherein the wi nch when being
assenbl ed on a crane armcan be noved to a limted extent between a working
position and a transport position by way of the adjusting mechani sm

wherei n the adj usti ng necha/disting oephariss fata wWisast one |inear drive. The
invention further relates to a crane arm in particular for vehicles, with
an arrangenent of the type to be described and also, in addition, to a
crane with a crane pillar and with at | east one crane armwhich is nounted
so as tqQ be novable relative to the crane pillar. An . arrangenent of the type
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known, aessibldyidribinlway, ltheneaarall height of the vehicle can be reduced in order to form, for
example during travel, as little air resistance as possible or in order to be able to maneuver
the vehicle more easily — in particular within buildings. Mounting of the winch on a crane arm
of a transport vehicle with limited movability between a transport and a working position is in
principle already known; nevertheless, the adjusting mechanism for moving the winch is in

this case provided in a relatively complex manner.

The object of the present invention is therefore to disclose an improved adjusting
mechanism for moving the winch between the working and transport position, allowing

complex design components to be substantially dispensed with.

According to the invention, in an advantageous embodiment, this is achieved in that the

linear drive interacts with a lever apparatus in order to adjust the winch.

The linear drive is expediently embodied as a, preferably hydraulically operable, piston-
cylinder unit. The advantages of a hydraulic cylinder are already known, as a hydraulic linear
motor of this type allows very high forces to be transmitted, very uniform and exact
movement being possible owing to the low compressibility of the hydraulic fluid. The energy,
which is supplied from a hydraulic pressure accumulator or a hydraulic pump, is in this case
converted into an easily controllable and rectilinearly acting force. Preferably, at least one
double-acting cylinder is used when carrying out the invention, whereby two active directions
of movement can be attained. According to the present invention, the piston-cylinder unit

now interacts with a lever apparatus, wherein complex design components, such as for
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The use of a knee lever has proven beneficial in so far as it is possible to generate, by way

of a linear movement performed by the piston-cylinder unit, a high force acting on the knee
joint in the direction of the notional connecting line between the two lever ends of the knee
lever that are remote from the knee joint. The more the knee lever is sheared apart, the
higher the force in this case is. The adjusting mechanism according to the invention with the
knee lever allows the considerable total weight of the winch with its cable drum and the
cable wound thereon to be moved without difficulty between the working position and the

transport position.

The crane arm according to the invention is characterized in that it has an arrangement of

the described type.

The crane according to the invention has a crane pillar and at least one crane arm which is
mounted so as to be movable relative to the crane pillar, said crane comprising an
arrangement of the type in question. In a possible embodiment of the invention, provision

may also be made for the crane pillar and the crane arm to be formed in one piece.

Further details and advantages of the present invention will be described in more detail with

the aid of the description of figures, in which:
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of the folding cylinder 8. A detailed description with regard to the embodiment of the loading

crane per se or the configuration of the various possibilities for movement will be dispensed

with within the scope of the present invention, as these are already known in many variants

in the art. Significant is the winch 9 which is arranged preferably on the crane arm 5 and has

its adjusting mechanism 10 which can be used to move, preferably to pivot, the winch 9

selectively into a working and a transport position. A cable 11 can be wound in several

layers onto the winch 9. The cable 11 can be used either for hoisting loaded goods or else to

telescope or else to pivot jibs of the loading crane 2. In Fig. 1a the winch 9 protrudes upward

from the crane arm 5, whereas in Fig. 1b the winch 9 has been pivoted downward about an

axis, so that according to Fig. 1b the upper side of the winch 9 can be arranged at least

approximately coplanarly with the upper side of the crane arm 5. Fig. 1a marks preferably

the working position of the winch 9, whereas the winch 9 assumes in Fig. 1b the transport

position, resulting in a reduced overall height of the total arrangement. It should however be

noted in this connection that, depending on the crane type and construction of the loading

crane 2, the folded-down position according to Fig. 1b may also be the transport or else the

working position.

Fig. 2a and Fig. 2b are each a vertical section through the crane arm 5 according to Fig. 1a
and Fig.1b, i.e. the position of the winch 9 in the working or transport position. Fig. 2a shows
the folded-down position of the winch 9 in relation to the crane arm 5, corresponding to the
position of the winch 9 according to Fig. 1b. The winch 9 has at least one cable drum 12,
wherein the cable 11 can be wound up or unwound by rotating the cable drum 12.

Furthermore, the winch 9 comprises a bearing part 13 which can be pivoted about an axis 14
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the cable 11 can be wound up of unwound by rotating the cable drum 12.
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15 int formof a piston-cylinder uUnit 1I5a, 15b, which pivots the bearing
part 13”‘@fWth'ég\ﬂf H@Hf@swfépas't'@\/er apparatus 16, is provided for adjusting
the winch 9 between the transport and working position. The |ever

Fig. 3 shows a side view of a transport vehicle 1 with a loading crane 2 mounted thereon.
The loading crane 2 comprises, by way of example, a rotatable crane pillar 3 on which there
is arranged a crane arm 5 with the winch 9 which can be moved, by way of an adjusting

means 10, selectively into a transport or working position.

Fig. 4a and Fig. 4b show perspective views of the working and transport positions of the
winch 9. An adjusting mechanism 10, which has at least one linear drive 15 in the form of a
piston-cylinder unit 15a, 15b and a lever apparatus 16 in the form of the two knee levers
16a, 16b, is provided for this purpose. The winch 9, which is arranged on the bearing part 13
and has its cable drum 12, is mounted so as to be able to pivot about the axis 14. The
piston-cylinder unit 15a, 15b acts directly on a knee K of the knee lever. The bearing part 13
has a rotatable articulation point 14a which is set apart from the axis 14 and on which the
lever 16b acts. The other lever 16a is articulated to an articulation point 14b associated with

the crane arm 5.

Fig. 4b shows the swiveled-out position of the winch 9, the piston rod 15b being shown in the
extended position in relation to the cylinder 15a. The lever apparatus with the two levers
16a, 16b converts a linear movement of the piston rod 15b into a pivoting movement of the
winch 9 which is mounted on the bearing part 13, the pivot angle being beneficially between
0° and 180°, preferably between 0° and about 90°.



apparatus 16 conprises expediently a knee lever with two one-arned | evers

16a and 16b, the free end of the piston rod 15b of the piston-cylinder unit
15a, 15b acting, in the exenplary enbedi ment shown, directly on the knee K
of the articul ated connection between the two |evers 16a, 16b. The ends of
the two | evers 16a and 16b that are renote fromthe knee K act, on the one
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a rotatable crane pillar 3 on which there 1is arranged a crane arm5 with
the winch 9 which can be noved, by way of an adjusting neans 10,
selectively into a transport or working position. Fig. 4a and Fig. 4b show
perspective views of the working and transport positions of the wnch 9. An
adj usti ng nechani sm 10, which has at |east one linear drive 15 in the form
of a piston-cylinder unit 15a, 15b and a | ever apparatus 16 in the form of
the two knee levers 16a, 16b, is provided for this purpose. The w nch 9,
which is arranged on the bearing part 13 and has its cable drum 12, is
nmounted so as to be able to pivot about the axis 14. The piston-cylinder
unit 15a, 15b acts directly on a knee K of the knee | ever. The bearing part
13 has a rotatable articulation point 14a which is set apart fromthe axis
14 and on which the |ever 16b acts. The other lever 16a is articulated to
an articulation point 14b associated with the crane arm5.



Fig. 4b shows the sw vel ed-out position of the winch 9, the piston rod 15b
being shown in the extended position in relation to the cylinder 15a. The

| ever apparatus with the two |l evers 16a, 16b converts a |linear novenent of
the piston rod 15b into a pivoting novenent of the w nch 9 which is nounted
on the bearing part 13, the pivot angle being beneficially between 01 and
180, preferably between 0 and abolRat@g.cléms:The present invention is not
limted to the exenpl ary enbodi nent shown, but includes or extends to all
vari ants and techni cal equivalents which nmay fall under the scope of the
followi ng clainms. The positional indications selected in the description,
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(16) acts on a bearing part (13) of the winch (9).

4. The arrangement as claimed in claim 3, characterized in that the bearing part (13)
has at least one pivot axis (14) and at least one rotatable articulation point (14a)
which is arranged offset from the pivot axis (14), the lever apparatus (16) acting on
the rotatable articulation point (14a).

5. The arrangement as claimed in one of claims 1 to 4, characterized in that the lever
apparatus (16) comprises at least one knee lever (16a, 16b).

6. The arrangement as claimed in claim 5, characterized in that the linear drive (15)
acts on the knee (K) of the knee lever (16a, 16b).

7. The arrangement as claimed in one of claims 1 to 6, characterized in that the winch
(9) can be mounted to the crane arm (5) so as to be able to pivot — preferably about
an axis (14) which is substantially parallel to the axial direction of the crane arm (5).

8. The arrangement as claimed in one of claims 1 to 7, characterized in that the linear
drive (15) is embodied as a, preferably hydraulically operable, piston-cylinder unit
(15a, 15b).

9. The arrangement as claimed in one of claims 1 to 8, characterized in that the winch
(9) has at least one cable drum (12) onto which a load bearing cable (11) can be

wound.



(16) acts on a bearing part (13) of the winch (9). 4. The arrangenent as
claimed in claim 3, characterized in that the bearing part (13) has at

| east one pivot axis (14) and at | east7one rotatable articulation point
(14a) which is arranged offset fromthe pivot axis (14), the |ever
apparatus (16) acting on the rotatable articulation point (14a). 5. The
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be mounted 1o d 8, REFYE 210 HovaRledBialit BTh&blaRe bfafl vOL - Preferably about
an axis (14) 'S Su stantla y para el to the axial direction of the
crane arm (5). 8. The arrangenment as clained in one of clains 1 to 7,
characterized in that the linear drive (15) is enbodied as a, preferably
hydraulically operable, piston-cylinder unit (15a, 15b). 9. The arrangenent
as claimed in one of clains 1 to 8, characterized in that the winch (9) has
at | east one cable drum (12) onto which a | oad bearing cable (11) can be
wound. 7 10. A crane arm in particular for vehicles, characterized in that
the crane arm (5) has an arrangenent as clainmed in one of clains 1 to 9. 11.
A crane with a crane pillar and at | east one crane armas clainmed in claim
10 which is nmounted so as to be novable relative to the crane pillar.





