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METHOD FOR TRANSFERRI NG CARGO FROM A CARGO RECEI VI NG PORTI ON OF

A VEH CLE, AND VEHI CLE FOR CARRYI NG QUT SAI D METHCD

The invention relates to a nmethod for transfer of cargo froma
cargo receiving portion of a vehicle onto a cargo take-up

station.

Furthernore, the invention relates to a vehicle for performance
of such a method with a cargo receiving portion, which is
di sposed on a chassis, wherein the cargo receiving portion is

desi gned to be open or openable along at | east one side rim

In transport systens, especially in sorting systens, cargoes
fromat |east one dispensing station are transported and sorted
in at | east one cargo take-up station. In a highly dynamc
sorting systemfornmed fromindividual vehicles and capabl e of

hi gh t hroughput, a hi gh-throughput and thus fastest possible
transfer of cargo fromthe vehicle to the cargo take-up station
(termnal point) is necessary. For this purpose, ideally it
shoul d be possible, for cost reasons, for the cargo transfer to
be initiated conpletely by the vehicle itself and to not require
any actively driven elenments at the cargo take-up stations, and
even additional active elenents on the vehicle that are needed

only for transfer should be avoi ded as much as possible for cost



reasons.

In the prior art, a |large nunber of transfer principles are
known both for driverless transport vehicles and also fromthe
field of conventional sorting technology. Driverless transport
vehi cl es nostly have active | oad-receiving neans (usually

hori zontally and/or partly vertically novable).

These include roller tracks, belt conveyors, fork arnms, lifting
platfornms, articulated robots, specific grippers, tilt trays and
the like. Such driverless transport vehicles are therefore very

conpl ex.

Some driverless transport vehicles have passive platforns, from
which a person or a stationary active technol ogy renoves

somnet hi ng.

Two solutions are al so known in which both the respective
driverless transport vehicle and the cargo take-up station are
passive. From DE 10 2008 039 764 B4, an apparatus is known for
conmb-1li ke stripping of transport goods during the travel of the
driverless transport vehicle through a station, wherein the
cargo is retained at a static stop of the station. However, this

procedure may | ead to danage to the cargo at higher velocities.



From DE 10 2015 114 370 B4, a driverless transport systemfor a
war ehouse and picking installation is known, in which no

coll ection of several transport goods delivered in succession is
possi bl e unl ess an active intervention takes place beforehand
(renpval by a person or transport away by neans of active

stations).

From DE 694 04 649 T2, a tilting apparatus for vehicles having

| oading trays is known. The vehicle is driven to a platform of
the tilting apparatus and stopped. Then the platformis tilted.
In order to |l oosen the cargo so that it slides into a trough

the platformon which the vehicle is located is shaken in tilted
position (horizontal forward and back notion). For transfer of
cargo to the trough, a tilting apparatus equi pped with a conpl ex
shaki ng device is therefore necessary at the cargo take-up

station.

From DE 10 2015 118 313 A, an unl oadi ng apparatus for vehicles
having a | oading bed is known that can be brought up to a
vehi cl e having a | oading bed after the vehicle has stopped. The
apparatus has a franme that surrounds the | oad on the | oading bed
and is connected wth a rack. The vehicle then travels on drive-

over extensions, whereby the |oading bed is pulled away under
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the frane and the cargo is off-loaded. A cargo delivery to the
cargo take-up station is therefore possible only with an
addi ti onal unl oadi ng apparatus, which nust be operated partly

manual | y.

The task of the invention is to create a solution having
driverless vehicles in which the cargo transfer is initiated by
the vehicle itself, without the need for actively driven

el enents at the cargo take-up station and on the vehicle.

According to the invention, this task is acconplished in a

nmet hod of the type indicated in the introduction in that the
vehicle is controlled by a vehicle control unit in such a way
that the vector of the velocity of the vehicle is changed

i mredi ately before or upon arrival at the cargo take-up station
and the vehicle, before arrival at the cargo take-up station, is
oriented by the vehicle control unit and/or by at |east one
gui de devi ce disposed in the region of the cargo take-up station
in such a way that the trajectory of the cargo noving away from
the cargo receiving portion due to the change of the velocity

vector ends in a receiving area of the cargo take-up station.

According to the invention, the transfer of the cargo fromthe

vehicle to the cargo take-up station therefore takes pl ace
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wi t hout additional elenments but solely due to the inertia of the
cargo. In the process, the vector of the velocity of the vehicle
is changed i medi ately before or upon arrival at the cargo take-
up station, i.e. either the velocity value as such is abruptly
reduced by braking or the like and/or the direction of the
velocity is changed, so that the cargo itself, due to its
inertia, continues noving with the original velocity vector
(reduced by the frictional decel eration) and noves fromthe
cargo receiving portion into the cargo take-up station. For this
purpose the vehicle is oriented beforehand by the vehicle
control unit and/or by at |east one guide device disposed in the
region of the cargo take-up station in such a way that it is
ensured that the cargo |l ands on the receiving area of the cargo

take-up station

In this connection, it nmay be provided according to a first
configuration that the vehicle is braked by the vehicle contro
unit upon arrival at the cargo take-up station. By a suitable
braking, the velocity difference between the original velocity
and the reduced velocity of the vehicle may be so large that the

cargo, due to its inertia, noves onto the cargo take-up station

In addition, it may be provided that the vehicle is driven by

the vehicle control unit against the cargo take-up station, so
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that a collision with the cargo take-up station therefore takes
pl ace. For this purpose the cargo take-up station may be

equi pped with a shock-absorbi ng and/or spring el enment (bunper),
whi ch cushions the collision process and if necessary inparts

t he absorbed kinetic energy to the vehicle, which is then

repelled with high acceleration in a different direction.

Al ternatively, it may al so be provided that the vehicle is
driven by the vehicle control unit against the cargo take-up

station w thout being braked.

In the two enbodi nents described in the foregoing, the vehicle,
after contact with the cargo-receiving station, my be repelled
with high acceleration in a different direction, so that the
dwel |l time of the vehicle at the cargo take-up station is very
short. This permts a delivery of many cargoes in short

successi on and short stoppage tines of the vehicles.

Furthernore, it is expedient when the vehicle is driven by the
vehicle control unit at a sharp angl e against the cargo take-up

station.

Advant ageously, it is provided that the coefficient of friction

of the surface of the cargo receiving portion is reduced before
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arrival at the cargo take-up station. The coefficient of
friction can be reduced for cargo delivery, but during trave
the coefficient of friction is high, thus ensuring that the

cargo cannot inadvertently |eave the cargo receiving portion.

For performance of the nethod described in the foregoing, the

i nvention al so provides a vehicle, which is characterized in
that the surface of the cargo receiving portion is designed such
that its coefficient of friction at the surface of contact with

the cargo is vari able.

Shortly before arrival at the cargo take-up station, the vehicle
is then oriented in such a way that the cargo receiving portion
is open at the side rimpointing in the direction of the cargo
take-up station, so that the cargo can reach the cargo take-up
station by change of the velocity vector of the vehicle. During
a normal travel of the vehicle, the contact face is then

adj usted such that the cargo remai ns securely on the cargo
receiving portion. Before the cargo delivery, the coefficient of
friction is reduced, so that the cargo, due to its inertia can

| eave the cargo receiving portion nore easily.

According to a first configuration, it may be provided that the

control unit is arranged such that, for cargo delivery, it
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generates a control signal for reduction of the coefficient of

friction.

Alternatively, it may al so be provided that, for reduction of
the coefficient of friction of the contact surface, at |east one
nmechani cal rel ease elenent, e.g. lever, is provided, which can
be actuated by physical contact with the cargo take-up station.
When the rel ease el enent is conpul sorily nechanically actuated
by contact of the vehicle with the cargo take-up station, the
contact surface is then changed via a nechanical |ever nechani sm

or the like.

For change of the coefficient of friction of the contact
surface, it may be advantageously provided that the cargo
receiving portion has at |east one support face with a
multiplicity of openings and that bearing el enents are di sposed
in the region of the openings, wherein the support face is
designed to be relatively displaceable, at |least in vertical

direction, with respect to the bearing el enents.

According to a first configuration, these bearing elenents may

be designed as rotatably nmounted rollers or balls.

Alternatively, the bearing elenments may al so be designed to be



st ud- shaped or pl ank-shaped.

The bearing el enents may preferably have a coefficient of
friction different fromthat of the support face, but this is
not absolutely necessary if they are designed as rotatably

mounted rollers or balls.

Finally, it may be provided that the cargo receiving portion has
a rimboundary along at |east one side rim the upper rim of

whi ch can be positioned, by relative notion with respect to the
surface of the cargo receiving portion, at the level of the
surface of the cargo receiving portion or below the | evel of the
surface of the cargo receiving portion. For this purpose, the

ri mboundary may be designed to be swi vel able, for exanple, or

vertically displaceable.

The invention is explained in nore detail in the follow ng by
way of exanple on the basis of the drawi ng. Therein,

respectively in perspective view,

Fig. 1 shows a schematic diagramof a vehicle suitable for
performance of the method according to a first

configurati on,
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shows a schematic diagram of a vehicle according to a

second configuration,

shows a schematic diagram of a vehicle according to a

third configuration,

shows a schematic diagram of a vehicle according to a

fourth configuration,

shows the vehicle according to Fig. 4 in a different

position of the cargo receiving portion,

shows a schematic diagram of a vehicle according to a

fifth configuration,

shows a schematic diagram of a vehicle according to a

sixth configuration,

shows a schematic diagram of a vehicle according to a

sevent h confi gurati on,

shows a schematic diagram of a cargo take-up station

according to a first configuration,
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Fig. 10 shows a schematic diagramof a cargo take-up station

according to a second configuration,

Fig. 11 shows a vehicle according to Fig. 3 with cargo before

arrival at a cargo take-up station,

Fig. 12 shows the vehicle shortly before arrival at the cargo

t ake-up station,

Fig. 13 shows the vehicle during the cargo delivery and

Fig. 14 shows the vehicle during the departure travel, wth

cargo having been transferred.

A vehicle suitable for performance of a nmethod described further
belowwith reference to Figs. 11 to 14 is denoted overall with 1
in the figures. This preferably driverless vehicle 1 for
transport and for transfer or delivery of cargo 2 has in the
exenpl ary enbodi nent according to Fig. 1 a flat cargo receiving
portion 3, on which the cargo 2 is disposed for transport. The
cargo receiving portion 3 consists, for exanple, of netal or
plastic; in this exenplary enbodinment, its surface 3a is planar.
The vehicle 1 is furthernore provided with a chassis denoted

overall by 4, on the underside of which running rollers or
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runni ng wheel s are di sposed, which are not illustrated.

In the illustrated exenplary enbodi nents, the cargo receivVving
portion 3 is not directly disposed on the chassis 4, but instead
an internedi ate body 5 is disposed between the upper side of the
chassis 4 and the underside of the cargo receiving portion 3. To
secure the cargo 1 on the cargo receiving portion 3 during
transport, a rimboundary 6 is provided, which extends only over
a partial region of the periphery of the cargo receiving portion

3, so that the vehicle 1 is conpletely open along one side rim

In the exenplary enbodi nent according to Fig. 1, the rim
boundary 6 is designed to be plank-shaped in cross section and

it extends only along one side of the cargo receiving portion 3.

Alternatively, it may al so be provided according to Fig. 2 that
the rimboundary, |ikew se denoted with 6, is designed to be C
shaped in cross section, i.e. conpared with the retaining

el ement 6 according to Fig. 1 it is curved or prolonged in
angl ed manner in the corner regions and thus extends partly into

the adjoining side rinms of the cargo receiving portion 3.

In the enbodi nent according to Fig. 3, the rimboundary 6 is

i kewi se designed to be C shaped in cross section, but has two



-13-

side notches 7. These notches 7 permt an access to the cargo
receiving portion 3 even fromthe side along which the rim

boundary 6 is | ocated.

The upper rim6a of the rimboundary 6 nmay be designed to be
positionable, by relative notion with respect the surface 3a of
the cargo receiving portion 3, at the |level of the surface 3a of
the cargo receiving portion 3 or below the |l evel of the surface
3a of the cargo receiving portion 3. For this purpose the rim
boundary 6 may be di sposed pivotably on the cargo receiving
portion 3. Alternatively, a vertical positioning el ement may

al so be provided.

In Figs. 4 and 5, a vehicle 1 is illustrated in which the cargo
receiving portion 3 has at |east one support face 8 with a
multiplicity of openings 9, wherein bearing elenents 10 are

di sposed in the region of the openings 9. In the exenplary
enbodi nent according to Figs. 4 and 5, these bearing elenents 10
are designed to be stud-shaped and consist, for exanple, of
rubber. In this enbodi nent they have a hi gher coefficient of
friction than the surface of the support face 8. The support
face 8 is designed to be relatively displaceable, at least in
vertical direction, wth respect to the stud-shaped bearing

el enments 10. Thereby it is possible that, starting fromthe
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position illustrated in Fig. 4, in which the stud-shaped bearing
el enents 10 are | ocated bel ow the | evel of the surface of the
support face 8, the stud-shaped bearing elenents 10 are shifted
by relative notion in vertical direction into a position above
the level of the surface of the support face 8, so that the
cargo 2 then rests no |longer on the support face 8 but instead

on the stud-shaped bearing el enents 10.

In the position illustrated in Fig. 4, the bearing elenents 10
are therefore | ocated under the | evel of the surface of the
support face 8, and so they are not active. It is in this
position that the vehicle 1 is |ocated during the cargo

transfer.

In contrast, Fig. 5 shows the transport position of the vehicle
1. In this position, the stud-shaped bearing el enents 10 extend
upward through the openings 9, so that the stud-shaped bearing
el enments 10 are | ocated above the | evel of the surface of the
support face 8 and are active. In this position, the surface of
the cargo receiving portion 3 has a higher coefficient of

friction than in the position according to Fig. 4.

Al ternatively, the stud-shaped bearing elenments 10 may al so have

a lower coefficient of friction than the surface of the support
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face 8. In this case, Fig. 4 shows the transport position and

Fig. 5 the cargo-transfer position.

In Fig. 6 a vehicle is illustrated in which the bearing elenents
10 are designed as elongated rollers. The support face 8 is
agai n designed to be relatively displaceable, at least in
vertical direction, wth respect to the bearing elenents 10.
Thereby it is possible that, starting fromthe position
illustrated in Fig. 6, in which the bearing elenents 10 desi gned
as rollers project upward beyond the surface of the support face
8, the bearing elenents 10 are shifted by relative notion in
vertical direction below the |Ievel of the surface of the support
face 8, so that the cargo 2 then rests no |onger on the bearing

el enents 10 but instead only on the support face 8.

When the surface of the support face 8 and the surface of the
bearing elenments 10 have a different coefficient of friction
the coefficient of friction of the surface of the cargo
receiving portion 3 can be changed thereby, depending on whet her
the cargo 2 is to be transported or delivered. However, the
coefficient of friction of the surface may al so be the sane as
that of the bearing elenents 10 designed as rollers. If, for
cargo delivery or transfer, the bearing elenments 10 are raised

above the level of the surface of the support face 8 and the
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vehicle 1 is oriented such that the trajectory of the cargo 2
corresponds to the rolling direction of the bearing elenents 10
designed as rollers, the cargo delivery is facilitated, since

then only the rolling friction is active.

Al ternatively, the roller-shaped bearing elenments 10 may al so be
braked and the braking action may be cancel ed for cargo

delivery.

In Fig. 7, a vehicle 1 alnobst corresponding to Fig. 6 is
illustrated with the single difference that the bearing el enents
10 are designed not as rotatably nounted el ongated rollers but

instead as rotatably nmounted roller sections.

In Fig. 8 a vehicle 1 alnost corresponding to Fig. 6 is
illustrated with the single difference that the bearing el enents
10 are designed not as rotatably nounted el ongated rollers but

instead as rotatably nounted balls.

In Fig. 9, a first enbodinent of a cargo take-up station 11 is
illustrated. This cargo take-up station 11 has a base 12 with a
front side 12a, on which preferably one shock-absorbi ng and/ or

spring elenment 13 (bunper) is disposed.
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A receiving area 14, which is open on the front side 12a of the
base 12 and ot herw se preferably has side rins 15 is disposed on
the base 12, designed as an angle profile, of the cargo take-up
station 11. In the illustrated exenplary enbodi nent, the bottom
face of the receiving area 14 is inclined downward at first;
this area is denoted with 14a and the rear area is horizontal

for exanple, and denoted w th 14b.

In Fig. 10, an alternative cargo take-up station 11 is
illustrated which differs fromthat according to Fig. 9 in that

no shock-absorbi ng and/or spring elenent 13 is provided.

In Figs. 11 to 14, a nethod sequence according to the invention

is illustrated by way of exanple:

In Fig. 11, a cargo receiving portion 11 is illustrated in which
no cargo is yet located. Instead, a cargo 2 is disposed on a
vehicle 1, which is in normal travel and which is scheduled to
deliver the cargo 2 onto the cargo take-up station 11. In this
case the vehicle 1 is already oriented such that the rim
boundary 6, viewed in travel direction, is |ocated at the rear,
so that the cargo receiving portion 3, viewed in travel
direction, is open in front and the cargo 2 can be delivered

accordingly toward the front.
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In Fig. 12, a situation is illustrated in which the vehicle 1 is
| ocated a short distance in front of the cargo take-up station
11. The velocity vector of the vehicle 1 may al ready have been
changed to the effect that the vehicle 1 has changed its

di rection and/ or has been braked by the vehicle control unit.
However, the vehicle 1 may also travel w th unchanged velocity.

The cargo 2 is still located on the vehicle 1.

In Fig. 13, a positionis illustrated in which the cargo 2 is
nmovi ng fromthe vehicle 1 or the cargo receiving portion 3 onto
the cargo take-up station 11, after the vehicle 1 has reached
the cargo take-up station 11, wherein it is being driven w thout
braking or with reduced vel ocity agai nst the shock-absorbi ng
and/ or spring elenment 13. Due to the change of the velocity
vector of the vehicle 1, the cargo 2 is noved due to its inertia
in the original direction fromthe cargo receiving portion 3

into the receiving area 14 of the cargo take-up station 11.

When the vehicle 1 is designed such that the coefficient of
friction of the surface 3a of the cargo receiving portion 3 can
be reduced (enbodi nent according to Figs. 4 to 8), the
coefficient of friction is appropriately reduced for

facilitation of the delivery of the cargo 2, which can be caused
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by a control signal of the vehicle control unit or alternatively
even by a release elenent on the vehicle 1, which can be

actuated by the inpact against the cargo take-up station 11 and
bri ngs about the change via a kinematic system (|l ever mechani sm

or the like).

The end position is illustrated in Fig. 14. The cargo 2 is

| ocated in the cargo take-up station 11, the vehicle 1 has

al ready departed fromthe cargo take-up station 11 and no cargo
is located any longer on its cargo receiving portion 3. The
vehicle 1 may be re-accelerated by the inpact against the shock-
absorbi ng and/or spring elenent 13 or for continued travel it
may be additionally or alternatively noved with increasing

vel ocity by the vehicle control unit.

O course, the invention is not limted to the illustrated
exenpl ary enbodi nents. Further enbodi ments are possible w thout
departing fromthe basic concepts. Thus at |east one guide

devi ce disposed in the region of the cargo take-up station 11
may be provided, by neans of which, before arrival at the cargo
take-up station, the vehicle 1 is oriented in such a way that
the trajectory of the cargo 2 noving away fromthe cargo
receiving portion 3 due to the change in the velocity vector

ends in the receiving area 14 of the cargo take-up station 11
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The latter may al so be realized in that the cargo take-up
station 11 has a ranp, on which the vehicle approaches before
the cargo delivery. At the end of the ranp, the cargo is

rel eased by change of the velocity vector and flies as it were
in an arc into the receiving area 14 of the cargo take-up
station 11. In this connection, a further ranp, for exanple, my
be provided in the |anding area for reduction of the necessarily
acting forces. The cargo 2 then | ands softly and slides downward
into a collecting area of the cargo take-up station 11
(conmparable with the flight path of a ski junper). Alternatively

to this, an inclined approach to the ranp is al so possible.
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Li st of reference synbol s:

10

11

12

12a

13

14

14a

14b

Vehi cl e

Cargo

Cargo receiving portion
Sur f ace

Chassi s

I nt er nedi at e body

Ri m boundary

Upper rim

Not ches

Support face

Openi ngs

Bearing el enents

Cargo take-up station
Base

Front side

Shock- absor bi ng and/ or spring el ement
Recei vi ng area

Ar ea

Ar ea
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d ai ns:

1. Method for transfer of cargo (2) froma cargo receivVving
portion (3) of a vehicle (1) to a cargo take-up station (11),
characterized in that

the vehicle (1) is controlled by a vehicle control unit in such
a way that the vector of the velocity of the vehicle (1) is
changed i nmedi ately before or upon arrival at the cargo take-up
station (11) and the vehicle (1), before arrival at the cargo
take-up station (11), is oriented by the vehicle control unit
and/ or by at |east one guide device disposed in the region of
the cargo take-up station (11) in such a way that the trajectory
of the cargo (2) noving away fromthe cargo receiving portion
(3) due to the change of the velocity vector ends in a receiving

area (14) of the cargo take-up station (11).

2. Method according to claim1,
characterized in that
the vehicle (1) is braked by the vehicle control unit upon

arrival at the cargo take-up station (11).

3. Method according to claim 2,
characterized in that

the vehicle (1) is driven by the vehicle control unit against
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the cargo take-up station (11).

4. Method according to claima1,
characterized in that
the vehicle (1) is driven by the vehicle control unit against

the cargo take-up station (11) w thout being braked.

5. Method according to claim3 or claim4,
characterized in that
the vehicle (1) is driven by the vehicle control unit at a sharp

angl e agai nst the cargo take-up station (11).

6. Method according to one or nore of clains 1 to 5,
characterized in that

the coefficient of friction of the surface (3a) of the cargo
receiving portion (3) is reduced before arrival at the cargo

take-up station (11).

7. Vehicle for performance of the nethod according to claim®6
with a cargo receiving portion (3), which is disposed on a
chassis (4), wherein the cargo receiving portion (3) is designed
to be open or openable along at | east one side rim
characterized in that

it has a vehicle control unit and in that the surface (3a) of
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the cargo-receiving portion (3) is designed such that its
coefficient of friction at the surface of contact with the cargo

(2) is variable.

8. Vehicle according to claim7,

characterized in that

the control unit is arranged such that, for cargo delivery, it
generates a control signal for reduction of the coefficient of

friction.

9. Vehicle according to claim7,

characterized in that,

for reduction of the coefficient of friction of the contact
surface, at |east one nechanical release elenent is provided,

whi ch can be actuated by physical contact with the cargo take-up

station (11).

10. Vehicle according to claim7, 8 or 9

characterized in that

the cargo receiving portion (3) has at |east one support face
(8) with a multiplicity of openings (9) and in that bearing
el ements (10) are disposed in the region of the openings (9),
wherein the support face (8) is designed to be relatively

di spl aceable, at least in vertical direction, with respect to



-25.-

t he bearing el enents (10).

11. Vehicle according to claim1l0,
characterized in that
the bearing el enents (10) are designed as rotatably nounted

rollers or balls.

12. Vehicle according to claim1l0,
characterized in that
the bearing el enents (10) are designed to be stud-shaped or

pl ank- shaped.

13. Vehicle according to claim10, 11 or 12
characterized in that
the bearing elenents (10) have a different coefficient of

friction conpared with the support face (8).

14. Vehicle according to one or nore of clains 7 to 13,
characterized in that

the cargo receiving portion (3) has a rimboundary (6) along at
| east one side rim the upper rim(6a) of which can be
positioned, by relative notion with respect to the surface (3a)
of the cargo receiving portion (3), at the level of the surface

(3a) of the cargo receiving portion (3) or below the | evel of
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the surface (3a) of the cargo receiving portion (3).



