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on the tool side which serve for identifying the type and the size of the tool, as well as means on the construction machine side
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ABSTRACT

The invention pertains to a construction machine with a rapid-action coupling for
coupling a tool to a boom, wherein a rapid-action coupling part is provided on
‘the boom side and a rapid-action coupling part is provided on the tool side such
that an energy circuit can be produced, and wherein the rapid-action coupling
serves for automaticaliy coupling an energy connection on the tool side to an
energy connection on the boom side. According to the invention, an
identification system is provided which comprises means on the tool side which
serve for identifying the type and the size of the tool, as well as means on the

construction machine side which serve for reading out and processing the
information.
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CONSTRUCTION MACHIN.

[
=

ITH RAPID-ACTION COUPLING

F

Field of the Invention

The invention pertains to a construction machine with

a rapid-action coupling for coupling a tool to a boom.

F

Background of the Invention

)

Construction machines with rapid-action couplings for
coupling a tool to a boom are already known. These
construction machines comprise a rapid-action coupling
part on the boom side and a rapid-action coupling part
on the tool side such that an energy circulit can Dbe
produced. For example, hydraulic couplings are used as
energy circuit couplings in hydraulic excavators. An
automatic attachment of the tool can be achieved with
conventional rapid-action couplings, wherein the energy
connection on the tool side is also automatically coupled

to the corresponding energy connection on the boom side.

Construction machines, for example, hydraulic
excavators, are equipped with highly different tools,
for example, hoe-type buckets, shovels, grippers,
hammers, shears, cutters, ripper teeth, load hooks and
the like. In addition to the above-mentioned hydraulic
excavators, wheel loaders and other construction

machines with corresponding booms are customarily

utilized. The optional attachment of different tools has

made it possible to utilize these construction machines

as multi-function machinery.

F

The attachment of different tools has been significantly

"

e

simplified with the introduction of rapid-action tool

exchangers and the ability to simultaneously produce the
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required electric or hydraulic energy supply circuit when
the tool 1s attached. However, this simplified attachment
leads to the problem that the operating personnel of the
construction machine 1s unable to detect possibly occurring
technical and safety-related problems. For example, one

technical problem may lie 1n the hydraulic pressure of the
hydraulic unit on the construction machine side, the flow
rate or even the o0il used not being compatible with the

hydraulically driven tool being attached. This can not only

impair the functionality of the tool, but also lead to 1its

complete destruction. Safety-relevant problems arise, for
example, when excessively large or excessively heavy
shovels are attached because the stability of the
construction machine can no longer be ensured in this case

when loads are lifted.

In addition, a collision, for example, with the cabin or
aerial lines, etc., can be prevented by transmitting the

kinematics data.

Summary of the Invention

The invention consequently 1s based on the objective of

additionally developing a construction machine with a

rapid-action coupling in such a way that technical and

safety-relevant risks during the automatic attachment of a
tool to the construction machine are reliably prevented and

a flawless function 1s ensured.

Based on a construction machine with a rapid-action coupling
of the initially described type, this objective 1is,
according to the invention, attained with the combination
of characteristics discussed below. According to these
characteristics, an identification system is provided which
comprises means on the tool side which sexrve for identifying

the type and the size of the tool and means on the
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construction machine side which serve for reading out and

processing the tool-related information.

In the first step of the attachment of the tool, information
on which tool was attached 1s transmitted to the
construction machine by means of the identification system
according to the invention, 1.e., information on the weight
and the content of, for example, the attached hoe-type
bucket, the 01l guantity and the o0il pressure required for

operating the tool and the tool dimensions.

In the second step, data 1s transmitted to the on-board
computer which 1s subsequently forwarded, for example, to
the hydraulic pump 1n order to adjust the correct quantity
and pressure of the hydraulic oil. The available loading
capacity can be determined from the transmitted weights and
dimensions and displayed. In addition, the maximum range,
the excavation depth and the height can be displayed or

stored in the boom control as limiting values.

According to the i1nvention, the means on the tool side may
consist of an electronic storage element, a transponder, a
transmitter and/or a barcode. These means cooperate with the

means for reading out and processing the information on the

construction machine side. These means preferably form part
of the on-board computer or are at least connected thereto.
If the information on the tool side 1s, for example, stored
in an electronic storage element, the electric signals can
be forwarded to the construction machine in the form of
individual contacts. If a transponder is provided on the
tool side, a corresponding receiving element needs to be
provided on the construction machine side. This also applies

to a receiver on the construction machine side which

cooperates with a receiver for exchanging radio signals

provided on the tool side. In addition, a system for reading
out a barcode arranged on the tool may be provided on the

construction machine side.
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The invention seeks to provide a construction machine with
a rapid-action coupling for coupling a tool to a boom,

wherein

a rapid-action coupling part is provided on the boom side
and a rapid-action coupling part is provided on the tool
side, and the rapid-action coupling is constructed and

arranged to automatically couple an energy connection on the
tool side to an energy connection on the boom side to produce

an energy circuilt,

wherein the construction machine comprises an
identification system comprising means on the tool side
which provide information to identify the type and the size
of the tool and means on the construction machine side which
serve for reading out and processing the information, and
the means on the tool side are selected from a storage

element, a transponder, a transmitter and a barcode.

The invention further seeks to provide a construction
machine with a rapid-action coupling for coupling a tool to

a boom, wherein

a rapid-action coupling part is provided on the boom side
and a rapid-action coupling part is provided on the tool
side, and the rapid-action coupling 1s constructed and

arranged to automatically couple an energy connection on the

tool side to an energy connection on the boom side to produce

an energy circuit,

wherein the construction machine comprises an on-board
computer and an identification system comprising means on

the tool side which provide information to identify the type
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and the size of the tool and means on the construction machine

side which serve for reading out and processing the
information, and the means on the construction machine side
which serve for reading out and processing the information

are connected to the on-board computer.

In accordance with an embodiment of the present invention,
there is provided a construction machine with a rapid—action

coupling for coupling a tool to a boom, whereiln

a rapid-action coupling part 1s provided on the boom side
and a rapid-action coupling part 1s provided on the tool
side, and the rapid-action coupling 1s constructed and

arranged to automatically couple an energy connection on the
tool side to an energy connection on the boom side to produce

an energy clrcult,

wherein the construction machline comprises an
identification system comprising means on the tool side
which provide set—-up information to 1ldentify the type and

P

the size of the tool and means on the construction machine

side which serve for reading out and processing the set-up
information, and the means on the tool side are selected from

a storage element, a transponder, a transmitter and a

barcode.

——

In accordance with another embodiment of the present

invention, there is provided a construction machine with a

rapid-action coupling for coupling a tool to a boom, whereiln
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a rapid-action coupling part 1s provided on the boom side
and a rapid-action coupling part 1s provided on the tool
side, and the rapid-action coupling 1s constructed and

arranged to automatically couple an energy connection on the
tool side to an energy connection on the boom side to produce

an energy cilircuit,

wherein the construction machine comprises an on-board

computer and an identification system comprising means on

the tool side which provide set-up information to identify

the type and the size of the tool and means on the

construction machine side which serve for reading out and
processing the set-up information, and the means on the

construction machine side which serve for reading out and

processing the set-up information are connected to the

on-board computer.

r—

Brief Description of the Drawings

Other details and advantages of the invention are

illustrated in the enclosed figures that show one exemplary

preferred embodiment. The figures show:

Figure 1, a schematic side view of a construction machine
with a rapid-action coupling according to the present

invention;

Figure 2a, a detail of the schematic illustration according

to Figure 1, and

1}

Figure 2b, a view in the direction of the arrow A in Figure

2a.
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Detailed Description of the Drawings

Figure 1 shows an exemplary construction machine in the form

of a hydraulic excavator 10, to the boom 12 of which a tool

exchanger 14 with an energy conduit 1s attached. This tool

P

exchanger 14 1is realized 1n the form of a rapidaction

exchanger and able to automatically attach an arbitrary tool
16, wherein the energy circult, in this particular example
a hydraulic circult, 1s simultaneously closed when the tool

16 1s attached.

An enlarged detail of the boom 12 with the rapid-action

coupling 14 and the tool 16 is shown 1n Figures 2a and 2b,

namely in the form of a bucket 16 that 1s attached to the
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boom of the hydraulic excavator. This bucket 16 contains

means 18 for identifying the type and the size of the tool
which are realized in the form of a transponder and arranged
on the tool side. When the bucket 16 is attached, this
transponder 18 transmits information on the weight of the
bucket and the content of the bucket to the not-shown
on-board computer of the hydraulic excavator 10. The
dimensions of the bucket 16 are also forwarded to the

on-board computer. The o0il quantities and pressure ratios

of the hydraulic circuit required for the operation of the
attached bucket are stored 1n a not-shown storage element
of the on-board computer. After reading 1n the type of bucket
16, these data are made available to the on-board computer
such that the hydraulic pump can be adjusted to the
appropriate oil quantity and the correct oil pressure. It
is also possible to simultaneously determine the loading
capacity and the maximum reach or excavation depth and
height of the excavator boom. Corresponding limiting values
can also be generéted in a safety control that reliably
prevents operating errors. Safety controls of this type are
already installed in known hydraulic excavators and

consequently do not require a detailed description. They

prevent, for example, an unstable position of the
construction machine due to an excessively projecting heavy

bucket.
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What 1s claimed 1is:

1. A construction machine with a rapid-action coupling

for coupling a tool to a boom, wherein

a rapid-action coupling part 1s provided on the boom
side and a rapid-action coupling part 1s provided on the
tool side, and the rapid-action coupling 1s constructed
and arranged to automatically couple an energy
connection on the tool side to an energy connection on

the boom side to produce an energy clrcuilt,

wherein the construction machine comprises an

identification system comprising means on the tool side

which provide set-up information to identify the type
and the size of the tool and means on the construction
machine side which serve for reading out and processing
the set-up information, and the means on the tool side

are selected from a storage element, a transponder, a

transmitter and a barcode.

2. A construction machine according to claim 1,
wherein the construction machine comprises an on-board
computer, and the means on the construction machine side
which serve for reading out and processing the set-up

information are connected to the on-board computer.

3. A construction machine according to claim 1,

wherein the means on the construction machine side which

serve for reading out and processing the set-up

g

information form part of the on-board computer.
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4. A construction machine with a rapid-action coupling

for coupling a tool to a boom, wherein

a rapid-action coupling part 1s provided on the boom
side and a rapid-action coupling part 1s provided on the
tool side, and the rapid-action coupling 1s constructed
and arranged to automatically couple an enerqgy
connection on the tool side to an energy connection on

the boom side to produce an energy circult,

wherein the construction machine comprises an on—-board
computer and an identification system comprising means
on the tool side which provide set-up information to
identify the type and the size of the tool and means on
the construction machine side which serve for reading
out and processing the set-up information, and the means
on the construction machine side which serve for reading

out and processing the set-up i1nformation are connected

to the on-board computer.

5. A construction machine according to claim 4,

wherein the means on the construction machine side which

serve for reading out and processing the set-up

information form part of the on-board computer.

0. A construction machine according to any one of

claims 1 to 5, wherein the energy circuit 1s an

hydraulic circuit.
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