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Abstract

The invention relates to a method and device for the automated emptying of packets and packages (2) or similar
piece goods from a collection or transport container (1) holding the piece goods, said container being pivotable to this end by
means of a tipping device at least temporarily holding the container, according to a defined motion schema, into an emptying posi-
tion. In order to provide an effective, automated solution for gently emptying packets and packages (2) or similar piece goods
from collection or transport containers (1), allowing for simultaneous minimizing of the damage occurring at low cycle times, the
mvention proposes that the collection or transport container (1) is tipped out, wherein the motion schema and thus the tipping pro-
cedure of the collection or transport container (1) can be accelerated or decelerated as a function of the current emptying procedu -
re and/or considering the speed and/or amount of the tipped-out piece goods (2).
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METHOD AND DEVICE FOR THE CONTROLLED EMPTYING OF A TRANSPORT
CONTAINER HOLDING PIECE GOODS

The 1nvention relates to a method and to a device for the
automated emptying of packets and packages or similar piece
goods from a collection or transport container holding the
plece goods, said contalner being pivotable to this end by

means of a tipping device at least temporarily holding the

contalner, according to a defined motion schema, 1into an

emptying position.

Packet services (for example DHL) transport packets and

packages for short distances stacked in collection or transport
containers, such as rolling containers or similar loading
unlts, 1n which the packets are advantageously loosely stacked.

Removal of the stacks takes place manually or in a partially

automated manner; customarily, the packets removed from the

collection or transport container are fed onto conveyor belts

individually or 1n a pulk for forwarding to subsequent sorting
or singulating technologies. Although methods in which the

collection or transport containers are tipped out 1in a

mechanized manner frequently result in greater rates of damage

of the goods beilng transported, said methods are more effective

1n view of the shorter cycle times.

The automatic emptying of contalners by “tipping out” taking

place 1n accordance with a predefined, fixed motion schema is

known. An 1internally known prior art proposes using an

automated device for tipping loading units, such as rolling

containers or the like, in which the loading unit is moved with
an open side wall toward a vertically oriented wall surface
which, together with the loading unit bearing thereagainst, is
movable 1nto a horizontal or approximately horizontally

inclined position from which only the loading unit is movable
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back into the wupright position thereof. The piece goods,
packets or packages remaln, stacked to a greater or lesser

degree, on the wall surface, which is now horizontal,
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and are discharged from there by conveyor technology and, 1n

the process, singulated.

With the known proposal, although the dynamic forces occurring

during the tipping procedure are divided and reduced because

the transfer onto and together' with the 1inclined wall surface

means that only 1i1solated forces act on the packets or piece
goods, 1t 1s disadvantageous that, before singulation takes

place, the entire contents of the loading unit are dumped on

the removal device. In contrast to manual unlocading, in which
the packets are already placed individually onto the removal
device, the known device requires more space and 1s not

effective with regard to the unloading capacity.

It 1s the object of the present invention to provide an

effective automated solution for gently emptying packets and
packages or similar piece goods from collection or transport
containers, at the same time permitting minimization of the

damage occurring and low cycle times.

In order to achieve the object, it 1s proposed according to the
invention that the collection or transport container is tipped
out, wherein the motion schema and thus the tipping procedure

ocf the collection or transport container can be accelerated or

decelerated as a function of the current emptying procedure
and/or taking into consideration the speed and/or amount of the

tipped-out piece goods.

The Dbasic concept of the invention consists in no longer

emptying out piece goods as a whole or in an uncontrolled and

unpbraked manner from the collection or transport container onto

a stack; 1nstead, the pilece goods, for example packets, are
emptied individually or in small amounts and successively as
gently as possible from the collection or transport container.

This minimizes damage to the piece goods, since
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heavy packets are no 1longer, as previously, ejected 1n an

F

uncontrolled manner onto stacks of lighter packets.

oo

According to a configuring feature of the i1invention, 1t 1s

proposed that the current emptying procedure 1s detected by a

preferably multi-dimensional sensor and 1s evaluated 1in a

sensor data analysis coupled to the controller of the drive of
the tippling device for the collection or transport container.

According to the i1invention, the sensor controls the unloading

procedure and the ejection of the piece goods during the

tipping procedure of the container and 1ntervenes 1in the

P

controller of the drive of the tipping drive 1f too many or too

few piece goods have been ejected from the collection or
transport container. As a result, not only are the piece goods
protected; a pre-singulating of the piece goods supplied, for
example, to a sorter takes place even as the collection or

transport contalner 1s being emptied out.

The current emptyiling procedure of the container is preferably

detected by means of a known image recognition senor or a
3D scanner. On the basis of the obtained information, after the
information has been evaluated in a computer, the number and/or
the speed of the plece goods 1leaving the collection or

transport container is/are controlled by deceleration or

acceleration of the tipping procedure. If too many piece goods

drop, the collection or transport container or the tipping

device 1s tipped back in the direction of the starting position

thereof, and 1f too few pilece goods are emptied, the collection

Oor transport container 1s tipped further forward in the

P

directlon of the removal device such that more piece goods can

drop out of the collection or transport container. If the

packets which have dropped out can be removed immediately, it

is also ensured that the piece goods cannot drop onto one
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another and be damaged.

I1f, according to another proposal of the 1invention, the

complete emptying of the collection or
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transport contalner 1s detected by means of the sensor, the
pivoting procedure of the tilpping device can be initiated in

the starting state of the container.

According to the 1invention, a collection or transport container
holding the plece goods 1s designed as a skeleton contailner,
the contents of which, consisting of packets and packages of

similar mail 1tems, can be tipped out onto a removal device

before or within a singulating device and/or a sorter. The
removal device may preferably be designed as a belt conveyor;
1t 1s also conceivable to tip the piece goods out directly into

a singulating device or onto a sorter.

4

With the invention, use is made for the first time of a sensor-

P

controlled control circuilt for a device of this type, with

which minimization of the damage to the piece goods and a

simultaneous reduction 1n the cycle times can be anticipated.

A device according to the 1nvention for carrying out the method

1s 1llustrated 1in the drawing and 1s described below. The

drawing shows a collection or transport container in the form

—

of a rolling container 1, in which a large number of packets

and packages 2 1s stacked. The rolling container 1 1is

positioned and held in a tipping device - not illustrated -

upstream of a belt conveyor 3 of a removal device 4. In order

to initiate the tipping procedure, the rolling container 1 is

pivoted from the position la via the position 1lb into the

position 1lc¢ or 1nto any intermediate position, for which
purpose the tipping device 1is driven by a motor, as symbolized

at 5. A 3D scanner 6 detects the packets 2 which have been

ejected from the rolling container 1 and initiates a sensor

data analysis 7. Depending on the identified situation, the
tipping procedure of the rolling container 1 is accelerated or
decelerated, controlled 8 via the motor drive 5 of the tipping

device, 1n such a manner that
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nelther too few nor too many packets 2 pass onto the removal

device 4 at the same time.

The ejected packets 2 are transported away in the meantime by
the Dbelt conveyor 3 of the removal device 4 as soon as they

have left the rolling container 1 and have passed onto the belt

conveyor 3. As soon as the 3D scanner 6 via the sensor data

analysis 7 has detected the complete emptying of the rolling

container 1, the tipping device and therefore the rolling
container 1 are pivoted back into the starting position la by

motor 5. The rolling container 1 can now be removed and

b

replaced within a short cycle by a new full rolling

contalner 1.
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Patent Claims

-

1. A method for the automated emptying of packets and

packages of similar plece goods from a collection or transport
container holding the pilece goods, said container Dbeing
pivotable to this end by means of a tipping device at least
temporarily holding the container, according to a defined
motion schema, intoc an emptylng position, characterized 1n that
the collection or transport container is tipped out, wherein

P

the motion schema and thus the tipping procedure of the

collection or transport contalner can be accelerated or

| —

decelerated as a function of the current emptying procedure

P

and/or taking into consideration the speed and/or amount of the

tipped-out piece goods.

2. The method for the automated emptying of containers as

claimed in claim 1, characterized in that the current emptying

procedure 1s detected by a preferably multi-dimensional sensor

and 1s evaluated 1n a sensor data analysis coupled to the

controller of the drive of the tipping device for the

collection or transport container.

3. The method for the automated emptying of containers as
claimed 1in claims 1 and 2, characterized in that the current
'emptying procedure of the collection or transport container 1is
detected by means of an 1mage recognition sensor or a 3D

scanner, and 1n that, after the information obtained has been

evaluated 1n a computer, the number of piece goods leaving the
-~ collecticn or transport container is controlled by deceleration

or acceleration of the tipping procedure.
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4, The method for the automated emptying of contalners as

claimed in one of claims 1 to 3, characterized 1n that the

complete emptying of the collection or transport container 1s

e,

detected by means of the sensor which 1initiates the pivoting

—

procedure of the tipping device 1n the starting state of the

collection or transport container.

5. A device for the automated emptying of contalners using
the method as claimed in claims 1 to 4, characterized 1in that
the collection or transport container holding the piece goods
(2) 1s designed as a rolling container (1), the contents of

which, consisting of packets and packages (2) or similar mail

items, can be tipped out onto a removal device (4) before or

within a singulating device and/or a sorter.
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