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(57) Abstract: The invention relates to a hydraulically telescopic
support device (100) for a vehicle (200), in particular for a
mobile loading crane (201), comprising a hydraulically movable
piston-cylinder unit (101) for extending and retracting the support
device (100) and a hydraulic system comprising a first hydraulic
circuit (103) for moving the piston-cylinder unit (101) and a
hydraulic force measuring device (10) for determining a
supporting force which acts on the support device (100), wherein
the hydraulic force measuring device (10) has a dedicated second
hydraulic circuit (11) that is independent from the first hydraulic
circuit (103) of the hydraulic system (102), at least during the
determination of the supporting force.

&) Zusammenfassung: Hydraulisch teleskopierbare
Abstiitzvorrichtung (100) fiir ein Fahrzeug (200) - insbesondere
fiir einen fahrbaren Ladekran (201) -, mit: - einer hydraulisch
bewegbaren Kolben-Zylinder-Einheit (101) zum Aus- und
Einfahren der Abstiitzvorrichtung (100) und - einem
Hydrauliksystem mit einem ersten Hydraulikkreis (103) zum
Bewegen der Kolben-Zylinder-Finheit (101) und - einer
hydraulischen Kraftmessvorrichtung (10) zur Ermittlung einer
Abstiitzkraft die auf die Abstiitzvorrichtung (100) wirkt, wobei
die hydraulische Kraftmessvorrichtung (10) einen zumindest
wihrend der Ermittlung der Abstiitzkratt eigenen, vom ersten
Hydraulikkreis (103) des Hydrauliksystems (102) unabhéngigen,
zweiten Hydrauiikkreis (11) aufweist.
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Support device for a vehicle

The invention concerns a hydraulically telescopic support device for a vehicle,
in particutar for a mobile loading crane, comprising a hydraulically moveable piston-
cylinder unit for extending and retracting the support device, and a hydraulic system
comprising a first hydraulic circuit for moving the piston-cylinder unit and a hydraulic
force measuring device for determining a supporting force, which acts on the support
device.

The invention further concerns a vehicle, in particular a mobile loading crane,
having at least one hydraulically telescopic support device of the kind described.

Determining the supporting force in support devices of vehicles is already
known from the state of the art. One possible way of measuring that supporting force
can be implemented by way of electronic or electrical force measuring devices which
are preferably arranged in the support plate, that is to say in the proximity of the point
of engagement of the supporting force. A disadvantage with that method is the high
costs of the measuring device and the cable harness upwardly from the support plate
to the region of the cylinder fixing.

A turther method of determining the supporting force involves pressure
measurement in the cylinder itself (piston-side and rod-side). It is possible to work
back to the supporting force by calculation from the measured pressures. That method
is substantially less expensive than that described above. A disadvantage in this
respect is the friction of the piston rod bearing arrangement which can be very high in
particular when the piston rod is fully extended and when lateral forces occur. The
supporting force is then transmitted in part to the connecting structure by way of those
bearing locations and the pressure in cylinder no longer represents the supporting
force actually occurring.

The object of the invention is to provide a hydraulically telescopic support
device which is improved over the state of the art.

That object is attained by a hydraulically telescopic support device having the
features of claim 1.

The fact that the hydraulic force measuring device has a dedicated second
hydraulic circuit which is separate at least during the determination of the supporting
force and which is independent of the first hydraulic circuit of the hydraulic system
means that the working medium — which is normally oil — cannot escape from the
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second independent and closed-off hydraulic circuit during the operation of determining
the supporting force as at least during the measurement process there is no
communication between the first hydraulic circuit of the hydraulic system and the
second hydraulic circuit of the hydraulic systém. it is thus possible to achieve a more
accurate measurement.

Further advantages of the invention are defined in the dependent claims.

It has proven to be particularly advantageous if the second hydraulic circuit is
provided at least partially — preferably substantially completely ~ within the piston-
cylinder unit. The provision of the second hydraulic circuit within the piston-cylinder
unit of the support device makes it possible to achieve a particularly compact design
structure for a hydraulically telescopic support device.

In a preferred embodiment it can be provided that the force measuring device
has at least two nested tubes which are adapted to be moveable telescopically relative
to each other. The provision of two nested tubes for the force measuring device means
that the volume of the working medium (oil) which is relevant for force measurement
can be kept small, which can also have a positive effect on the accuracy of the
measurement.

Further it can preferably be provided that the piston-cylinder unit has a cylinder,
a piston and a piston rod, wherein one of the two tubes is provided stationarily in the
cylinder of the piston-cylinder unit and the second tube is provided stationarily with a
first end in the piston rod of the piston-cylinder unit. 1t is thus possible to provide that
the two nested tubes move together with the cylinder and the piston rod respectively,

Particularly preferably it can be provided that the second tube is provided
stationarily with a second end in the piston of the piston-cylinder unit. That makes it
possible to achieve a particularly stable structure and fixing of the second tube in the
piston-cylinder unit.

It has further proven to be advantageous if at the first end of the second tube
the force measuring device has a cover with an opening to a chamber which is variable
in its volume, wherein the cover is stationarily fixed in the piston rod of the piston-
cylinder unit.

Protection is also claimed for a vehicle, in particular a mobile loading crane,
having at least one hydraulically telescopic support device in accordance with at least
one of the described embodiments.
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Further details and advantages of the present invention are described more
fully hereinafter by means of the specific description with reference to the embodiments
by way of example illustrated in the drawings in which:

Figure 1a shows a diagrammatic view of a hydraulically telescopic support
device in the retracted condition,

Figure 1b shows a diagrammatic view of a support device in the extended
condition during determination of the supporting force,

Figure 2 shows a section through the support device in the extended and non-
supported condition,

Figure 3 shows a detail view of Figure 2,

Figure 4 shows a detail view of a support device in the supported condition,

Figure 5 shows a section through a variant of a support device in the supported
condition, and

Figure 6 shows a side view of a vehicle with loading crane and a plurality of
hydraulically telescopic support devices.

Figures 1a and 1b show a diagrammatic view of a hydraulically telescopic
support device 100 for a vehicle — in particular for a mobile loading crane — having a
hydraulically moveable piston-cylinder unit 101 — comprising the cylinder 104, the
piston 105 and the piston rod 106 — for retraction and extension of the support device
100 and a hydraulic system 102 having a first hydraulic circuit 103 for moving the
piston-cylinder unit 101 and a hydraulic force measuring device 10 for determining the
supporting force which acts on the support device 100. In this case the hydrautic force
measuring device 10 has a second hydraulic circuit 11 which is separate during the
determination of the supporting force and which is independent of the first hydraulic
circuit 103 of the hydraulic system 102, as is shown in Figure 1b.

In this respect the piston-cylinder unit 101 can be extended by way of the
extension line 112 of the hydraulic system 102 and retracted by way of the retraction
line 111 of the hydraulic system 102.

In this preferred embodiment separation of the second hydraulic circuit 11 of the
hydraulic system 102 from the first hydraulic circuit 103 is implemented in the retraction
line 111 of the hydraulic system 102 by a 2/2 directional control valve 13.

In this case the operation of determining the supporting force which acts on the
support device 100 is effected at a first end 12 of the first tube 1 of the force measuring
device 10.

The essential components of the force measuring device 10 are as follows:
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- the measuring pick-up 14,

- the second hydraulic circuit 11 and its working medium,

- the two nested tubes 1 and 2,

- the measuring piston 6 in the form of the plunger 5,

- the chamber 4 which is variable in its volume, and

- the cover 3 on the tube 2,

The second hydraulic circuit 11 of the hydraulic system 102 is here in the form
of an open circuit and extends substantially from the measuring pick-up 14 to the first
tube 1, further to the second tube 2 and into the chamber 4.

Figure 2 shows a section through a hydraulically telescopic support device 100.
The support device 100 has a piston-cylinder unit 101 comprising a cylinder 104, a
piston 105 and a piston rod 106. In this preferred embodiment the two nested tubes 1
and 2 of the force measuring device 10 are provided in the interior of the piston-
cylinder unit 101. The two nested tubes 1 and 2 are telescopically moveable relative to
each other and guided in sealing relationship with the piston-cylinder unit 101. In this
arrangement the tube 1 is provided stationarily in the cylinder 104 of the piston-cylinder
unit 101 and the second tube 2 is provided stationarily with a first end 21 in the piston
rod 106 of the piston-cylinder unit 101. At its second end 122 the second tube 2 is
provided stationarily in the piston 105 of the piston-cylinder unit 101.

At the first end 21 of the second tube 2 the cover 3 has an opening 31 through
which the working medium passes into the chamber 4 which is variable in its volume
41. The measuring piston 6 which is in the form of the plunger 5 adjoins the chamber
4. The measuring piston 6 is provided at the lower end of the piston rod 106 which is
mounted displaceably over a short travel distance in a guide unit 7 screwed from below
into the piston rod 1086.

Regarding the mode of operation:

The provision of tubes in the piston rod 106 and the cylinder 104, in this
preferred embodiment the first tube 1 and the second tube 2 which in this embodiment
is of a larger diameter than the tube 1, means that the volume of the hydraulic circuit 11
for pressure measurement can be kept low, compression of the working medium and
thus the travel distance for measurement is thereby kept as short as possible. The
tube 2 in the piston rod 106 opens at its lower end 21 into the cover 3 which is mounted
in the piston rod 106 and is sealed off relative to the measuring piston 6 in the form of
the plunger 5 and the piston rod inside. The measuring piston 6 is stepped and guided
similarly to a piston rod and sealed off to the exterior.
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In the crane mode of operation in the supported condition {Figures 1b and 4)
the hydraulic circuit 11 which is active for the measurement process in the support
device 100 is uncoupled from that of the vehicle 200 and is used exclusively for
pressure measurement or determining the supporting force.

When the support plate 107 meets the ground 210 the working medium — which
is normally oil - is compressed in the hydraulic circuit 11. It is thus possible to deduce
the supporting force by way of the measured pressure.

In that case pressure measurement is preferably effected at the upper end 12 of
the first tube 1. The working medium cannot escape during the measurement process,
the connecting line 113 leading from the retraction line 111 of the first hydraulic circuit
103 is closed off (by the 2/2 directional control valve 13, see Figure 1b).

To compensate for losses of hydraulic fluid in prolonged operation due to
leakage the valve 13 in the connecting line 113 is opened in the retracted condition or
shortly before same upon being taken out of operation, the retraction pressure is
enabled into the hydraulic force measuring device 10 and the measuring piston 6 in the
form of the plunger 5 is fully extended. Fach time the arrangement is taken out of
operation (that is to say complete retraction of the support device 100 to the abutment
stopped condition) the hydraulic force measuring device 10 is thus reset to an original
condition.

Switching of the valve 13 can be effected for example electromagnetically.

A proximity switch which is already present for monitoring the retracted position,
in the upper region of the cylinder 104, can be used for the switching signal for the
valve 13,

The retraction pressure remains the same in the chamber 4 in the case of a
completely sealed system, but upon extension of the piston-cylinder unit 101 that
pressure briefly falls due to the increase in the volume upon a closure of the valve 13
and due to the tube 1 being extended out of the tube 2 again. Upon further extension
of the piston rod 106 — and therewith the tube 2 — the measuring piston 6 moves in to
correspond to the reduction in volume due to the tube 1 being pulled out.

In this preferred embodiment the measuring piston 6 further has a plunger
cover 54, a plunger line 51, a plunger passage 52 and a further plunger chamber 53
(Figures 3 and 4) which are connected to the chamber 4 whereby the available volume
in the hydraulic force measuring device for the working medium is increased, which on
the one hand has a positive effect on the accuracy of measurement and which on the
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other hand has a positive effect on guidance of the measuring piston 6 in the guide
unit.

Upon extension of the support device the plunger cover 54 goes into abutting
relationship in the chamber 4 with the guide unit 7.

Figure 5 shows a variant of a hydraulically moveable piston-cylinder unit 101,

The difference in relation to the preceding example in Figures 1 through 4 is
primarily that the tube 2 is here not a separate tube but the piston rod 106 here
functions as the tube 2.

Because the volume 41 in the piston rod 106 in itself would be much greater
than was the case in the preceding embodiment, here a filling tube 8 is now fitted in the
interior of the piston rod 106 of the piston-cylinder unit 101 to massively reduce the
remaining volume 41 for the working medium.

In that respect it is preferably provided that the filling tube & on the one hand is
made of plastic and on the other hand the idea is for that filling tube 8 to be mounted
floatingly in the piston rod 106 of the piston-cylinder unit 101. Naturally it is equally
conceivable for the filling tube B to be fixed in the piston rod 106 of the piston-cylinder
unit 101, either at its second end 22 stationarily to the piston 105 or with the other end
stationarily to the plunger cover 54,

In this case also the supporting force which acts on the support device 100 is
determined at a first end 12 of the first tube 1 of the force measuring device 10.

The essential components of the force measuring device 10 in this embodiment
are as follows:

- the measuring pick-up 14 (see Figures 1a and 1b),

- the second hydraulic circuit 11 and its working medium,

- the two nested tubes 1 and 2 (here therefore the tube 2 represents the piston
rod 106},

- the measuring piston 8 in the form of the plunger §,

- the chamber 4 which is variable in its volume 41, and

- the filling tube 8 in the piston rod 106,

The second hydraulic circuit 11 of the hydraulic system 102 is here in the form
of an open circuit and extends substantially from the measuring pick-up 14 to the first
tube 1 and further to the chamber 4 of the piston rod 1086.

By virtue of the provision of the filling tube 8 in the piston rod 106 the volume of
the hydraulic circuit 11 in the piston rod 106 for pressure measurement can be kept
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low, compression of the working medium and thus the travel distance for measurement
is thus kept as short as possible.

Otherwise in substance everything mentioned in relation to Figures 1 through 4
applies in respect of this embodiment in Figure 5, except only with the difference that
here the second tube 2 is in the form of the piston rod 1086.

More specifically therefore it is also the case here that a hydraulically telescopic
support device 100 Is designed for a vehicle 200 — in particular for a mobile loading
crane 201 — comprising a hydraulically moveable piston-cylinder unit 101 for extending
and retracting the support device 100 and a hydraulic system having a first hydraulic
circuit 103 for moving the piston-cylinder 100, 101 and a hydraulic force measuring
device 10 for determining a supporting force, which acts on the support device 100,
wherein the hydraulic force measuring device 10 has a second hydraulic circuit 11
which is separate at least during the determination of the supporting force and which is
independent of the first hydraulic circuit 103 of the hydraulic system 102.

In this case also the second hydraulic circuit 11 is provided at least partially —
preferably substantially completely — within the piston-cylinder unit 101.

In addition it is also the case here that the force measuring device 10 has at
least two nested tubes 1 and 2 adapted to be moveable telescopically relative to each
other. In that case it is preferably provided that one of the at least two nested tubes 1
or 2 is a piston rod 106 of the piston-cylinder unit 101.

it is to be noted that the diagrammatic views of a hydraulically telescopic
support device 100 in Figures 1a and 1b can be applied to the same extent to the
embodiment of Figure § with the difference already mentioned here, that here the tube
2 is in the form of the piston rod 1086,

Figure 6 shows a vehicle 200 in the form of a loading crane 101. It has the
crane 202 and the driver cab 203. To be able to support the vehicle 200 in the crane
mode the vehicle 200 has a plurality of hydraulically telescopic support devices 100.
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1. A hydraulically telescopic support device for a vehicle, in particular for a
mobile loading crane, comprising:

- a hydraulically moveable piston-cylinder unit for extending and retracting the
support device and

- a hydraulic system comprising a first hydraulic circuit for moving the piston-
cylinder unit and

- a hydraulic force measuring device for determining the supporting force, which
acts on the support device,

wherein the hydraulic force measuring device has a dedicated second hydraulic
circuit which is separate at least during the determination of the supporting force and
which is independent of the first hydraulic circuit of the hydraulic system.

2. A support device as set forth in claim 1 wherein the second hydraulic circuit
is provided at least partially — preferably substantially completely — within the piston -

cylinder unit.

3. A support device as set forth in claim 1 or claim 2 wherein the force
measuring device has at least two nested tubes which are adapted to be moveable
telescopically relative to each other.

4. A support device as set forth in claim 3 wherein the two nested tubes are
adapted to be sealed relative to the piston-cylinder unit.

5. A support device as set forth in claim 3 or claim 4 wherein the piston-cylinder
unit has a cylinder, a piston and a piston rod, wherein one of the two tubes is provided
stationarily in the cylinder of the piston-cylinder unit and the second tube is provided
stationarily with a first end in the piston rod of the piston-cylinder unit.

6. A support device as set forth in one of claims 3 through 5 wherein the second
tube is provided stationarily with a second end in the piston of the piston-cylinder unit.

2614094v1
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7. A support device as set forth in claim 5 or claim 6 wherein at the first end of
the second tube the force measuring device has a cover with an opening to a chamber
which is variable in its volume, wherein the cover is stationarily fixed in the piston rod of

the piston-cylinder unit.

8. A support device as set forth in one of claim 3 through 7 wherein the force
measuring device has a measuring piston which acts as a plunger and which
corresponds to the piston rod of the piston-cylinder unit and the chamber which is

variable in its volume.

9. A support device as set forth in claim 3 wherein one of the at least two
nested tubes is a piston rod of the piston-cylinder unit.

10. A support device as set forth in claim 9 wherein a filling tube is provided in
the interior of the piston rod of the piston-cylinder unit.

11. A support device as set forth in claim 10 wherein the filling tube is of plastic.
12. A support device as set forth in one of claims 3 through 11 wherein the
operation of determining the supporting force which acts on the support device is

effected at a first end of the first tube.

13. A vehicle — in particular a mobile loading crane — having at least one
hydraulically telescopic support device as set forth in one of claims 1 through 12.

2614094v1
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