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(57) Abrégée/Abstract:

A sensor apparatus for detecting an overhang on a load (3) of a carrier device (2) Is proposed, having a sensor arrangement (1)
with at least one transmitter and a recelver and also an electronic unit for control purposes. According to the invention, the sensor
arrangement (1) senses two regions of the carrier device (2) with a load (3) during a movement of the carrier device such that
evaluation of the geometrical position of the regions In relation to one another iIs made possible, wherein the first region relates to
the carrier device (2) and the second region relates to the load (3). Furthermore, the electronic unit is designed for generating a
sighal for each region and linking the signals such that it is possible to ascertain an overhang from this.
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Abstract:

A sensor apparatus for detecting an overhang on a load
(3) of a carrier device (2) 1s proposed, having a
sensor arrangement (1) with at least one transmitter
and a receiver and also an electronic unit for control

purposes. According to the 1nvention, the sensor

arrangement (1) senses two regions of the carrier

Jr—

device (2) with a load (3) during a movement of the

carrier device such that evaluation of the geometrical
position of the regions in relation to one another 1is
made possible, wherein the first region relates to the
carrier device (2) and the second region relates to the
load (3). Furthermore, the electronic unit 1s designed
for generating a signal for each region and linking the
signals such that it is possible to ascertain an

overhang from this.
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Sensor apparatus for detecting an overhang on the load

of a carrier device

The invention relates to a sensor apparatus for

detecting an overhang on the load of a carrier device

according to the precharacterizing clause of claim 1.

Prior art

When material is being moved on a transporting system,
it is often necessary to ensure that the material does
not overhang or project Dbeyond a front edge, and
possibly also a rear edge, of a transporting structure.
An overhang can cause serious problems 1n an automatic
storing system. I1f, for example, there 1s an overhang
on a pallet and it 1s being transported to a position
in a store, the pallet with the load may not fit into

the storing location because of the overhang. The

overhang may also cause a collision with structures ot

the storing system to take place. Such situations are

to be avoided, since they have the effect that

productivity suffers and there may be damage to the

load, or to the storing or transporting systemnm.

In a known embodiment, for example, a pallet 1s stopped
in a predefined position or a sensor with which the
pallet can be detected, 1n order for 1ts movement then

to be stopped, 1s used. A light curtain with light

barriers 1s provided a little away from the front edge
of the pallet. When the output of the 1light curtain
indicates an interruption of the 1light barriers, an
overhang of material 1s protruding beyond the front
edge of the pallet. The output of the light curtain
can then be used to remove the pallet from the storing

operation or to output a warning about the problem to

the operating personnel.

A corresponding procedure can be used not only for the

front edge of the pallet but also for 1ts rear edge.
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If the pallet 1s arranged 1n such a way

that the light curtain

r—

18 arranged just behind the rear edge of the pallet, 1t can be

established with the light curtain whether something 1is

overhanging bevyond the rear edge of the

gr—

pallet.

In the case of one embodiment, the storing operation 1s only

continued when both tests have been completed and the 1light

curtailn has not been interrupted 1n either.

ﬁ

The test for the presence of an overhang accordingly requires a

F

certain amount of time, by which the storing operation 1s

prolonged.

Summary

Some embodiments of the 1nvention may provide a sensor

apparatus for detecting an overhang that operates comparatively

”

more effectively.

p

According to some embodiments of the invention there 1s

provided a sensor apparatus for detecting an overhang on the

load of a carrier device, for example a

pallet, which comprises

a sensor arrangement with at least one transmitter and a

receiver and also an electronic unit for controlling the

transmitter and receilver.

ﬁ

According to some embodiments of the invention the sensor

arrangement senses two regions of the carrier device wilith a

load during a movement of the carrier device such that

pr—

evaluation of the geometrical position of the regions 1n

relation to one another is made possible, wherein the first

region relates to the carrier device and the second region

relates to the load, and the
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electronic unit 1s designed for generating a signal for

each region and linking the signals such that 1t 1s

possible to ascertain an overhang from this.

This procedure is initially based on the 1dea that the

signals necessary for determining the overhang are
sensed during the movement of the pallet. As a result,
the "overhang detection"” does not cause any time loss.
Another central point of the procedure according to the
invention 1s the concentration of the sensing of two
regions, namely the region of the carrier device and

the region of the load. In the simplest case, the

evaluation can consequently confine 1tself to two
signals for the two regions, allowing the electronic

unit to be of a comparatively simple design.

In a further particularly preferred refinement of the
invention, the electronic unit 1s designed to generate
a single signal for each region and ascertalin an
overhang by performing a logical linking operation 1f a

signal that does not signify a carrier device 1S

generated for the first region and a signal that

signifies a load 1is generated for the second regilon.

I1f, for example, a load but no carrier device 1s
detected at a location that corresponds to a plane
perpendicular to the direction of movement of the
carrier device, there must be an overhang of the load

beyond the carrier device in the direction of movement.

In a refinement of the 1invention that 1s preferred
moreover, the sensor arrangement comprilises a light
barrier arrangement with a number of 1light barriers,
wherein the light barriers are assigned to the first

and second regions, so that at least one light barrier

in the first region is provided for the detection of a
carrier device and at least one 1light barrier 1in the
second region 1is provided for the detection of a load.

There are preferably a number of light barriers present



10

15

20

25

30

39

CA 02651438 2008-11-06

- 4 -

for the region of the load in particular, possibly also

for the region of the carrier device.

To avoid an overhang being falsely detected, Dbecause

for example a 1light barrier 1s positioned on the
carrier device in the form of a pallet at a location at
which the pallet 1is open because of 1t structural
design or because of damage 1in a direction of
detection, for example a direction transverse to the
direction of movement, so that a correspondingly
arranged light barrier 1s not interrupted, the

following procedure may be followed:

At least one light barrier 1is arranged at a height of

the carrier device at which there 1s, for example, a

"
fp—

continuous deck layer for the provision of a carrier

device support. This avoids a situation in which, for
example, measuring 1s carried out with a light barrier
in a foot or base region of the carrier device, for
example a pallet, where there i1s a clearance at various

polnts.

The light barriers are preferably positioned
transversely to the direction of movement of the

carrier device 1in such a way that the detection beam

runs parallel to the carrier device support.

However, 1in order that projecting parts of the Lload
that have a smaller thickness than the distance between
the light barriers or elements of the carrier device
that likewise have a smaller thickness than the
distance between the respective light barriers can bDbe
reliably sensed, it 1s preferred to provide 1n one oOr
both of the regions at least one 1light barrier that
runs obliquely with respect to a carrier device
support, that is to say at an angle 1in relation to a

" adad

corresponding plane of support.
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In order to be able to detect an overhang reliably, 1t

should however be ensured that an oblique arrangement

of light barriers is respectively only provided 1n one
of the regions, the load or the transporting structure,

and not between the regions.

Furthermore, it 1s advantageous 1f the presence or

absence of an overhang can be determined by means of

the electronic unit from a time difference between a
signal of the first region and a signal of the second
region, by using a speed of movement of the carrier

device. The overhang can be determined comparatively

exactly from the time difference and the speed, so that

differentiation between an overhang that 1s still
allowed and an overhang that 1s not allowed 1s

possible. A corresponding evaluation of signals does

not have to be performed immediately at the point 1in
time that the signals are sensed, but may also Dbe
carried out at a 1later point 1n time. This 1s soO
because it i1s often immaterial for the detection of an
overhang, if such an overhang 1s present, whether the
carrier device, for example a pallet, 1t stopped
several centimeters or even meters after a light
curtain of light barriers, for example, 1f the overhang

is ascertained from the evaluation of the signals.

Furthermore, it 1s preferred for the electronic unit to
be designed for first sensing the second region of the
load and then the first region of the pallet. For
example, the light barriers for the second region are

scanned first, and then a scan of the light barriers

for the second region 1s performed. In a scan, the
light barriers are preferably interrogated
sequentially. This has the advantage that 1t 1s

possible to avoid a situation 1in which, when the
carrier device with a load 1s moving, no carrier device
has been detected at a particular time 1n the first
region, but at the next moment the continued movement

causes the load to be detected in the second region of
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light barriers and then 1nterpreted as an overhang.
This applies to the determination of a front flank of a
carrier device and load. For a rear flank of a carrier
device and load, it 1is preferred if the first region 1s

scanned first and then the second region.

To avoid misinterpretation of the respective signal

ﬁ
o

from the first and second regions on account ol

movement of the carrier device with a load, 1t 1s

proposed moreover that the electronic unit 1s formed
for sensing the first and second regions at least

twice. A second "full scan" is interpreted as a kind

of "confirmation scan", after which a corresponding
output signal for an overhang 1s generated 1f the
overhang signal of the first scan 1s confirmed 1in the
second scan. Possibly a whole series of scans are

carried out.

Another possible way of avoiding misinterpretations may
be to design the electronic unit 1n such a way that the
signals for the first and second regions are shifted 1n
time 1n relation to one another. For example, 1n the
case of a front flank or an arriving front, the signal
of the second region is shifted forward and, for a rear

pr—

flank or a departing front, the signal of the second

region 1is shifted back with respect to the first
region. As a result, on the basis of the time shift, a

certain overhang can be allowed, both at the front

flank and at the rear flank of a carrier device, or an

overhang that 1s merely due to a delayed measurement

can be ruled out.

A corresponding time shift can also be achieved not by

shifting the signals in time but by the light barriers

of the first region and the second region beilng
arranged geometrically offset 1n relation to one
another with respect to a direction of movement of the

carrier device.
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In a refinement of the invention that is preferred moreover,

the sensor arrangement comprises a 3D camera. With this

ﬁ

camera, the first and second regions both of the arriving front

gr—

and of the departing front of a carrier device with a load can

pe set geometrically 1n relation to one another to determine

p—

the presence or absence of overhang from them.

— gr—

In a further advantageous refinement of the invention, the

Sensor arrangement comprilises a sensor which operates on the

g—
fp—

time-of-flight principle, wherein a transmitter and receiver

for electromagnetic radiation, in particular light, preferably

infrared light, are provided and the electronic unit 1is formed

for determining a distance covered by the electromagnetic

radiation emitted by the transmitter to the receiver via a

s -
p—

reflection surface by an evaluation of a phase of an

oscillation modulated onto the electromagnetic radiation. With

gr—

this type of distance measurement, the distance from the first

reglion and the second region can be determined, so that an
overhang can be calculated from this. 1In a similar variant,

the sensor arrangement determines a distance covered by an

electromagnetic radiation, 1n particular light, from the

transmitter to the receiver via a reflection surface, by means

pro— —

of an evaluation of the time difference between when the

electromagnetic radiation 1s transmitted and when 1t 1s

recelved back.

—

According to one embodiment of the invention, there 1s provided

pr—

a sensor apparatus for detecting an overhang on a load of a

carrier device, comprising a sensor arrangement with at least

F

one transmitter and one receiver, and an electronic unit for

controlling the transmitter and recelver, whereln the sensor

arrangement senses two regions of the carrier device with the
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gr—

load during a movement of the carrier device such that

ﬁ

evaluation of the geometrical position of the regilons 1n

relation to one another 1s possible, wherein the first region

relates to the carrier device and the second region relates to

the load, and the electronic unit 1s operable to generate a

signal for each region and to link the signals for detecting an
overhang therefrom, whereln the sensor arrangement comprises a
light barrier arrangement with a number of light barriers,

wherein the light barriers are assigned to the first and second

reglions so that at least one light barrier 1n the first region

P

1s provided for detection of the carrilier device and at least

one light barrier 1n the second region 1s provided for

detection of the load, and wherein a detectilion beam of the at

least one light barrier 1n the second region 1s parallel or

.

runs obligque to a detection beam of the at least one light

barrier in the first region, and 1s parallel or runs oblique to

p—

a plane of a carrier device support, wherein an oblique

rﬁ

arrangement of light barriers 1s respectively only provided 1in

r—
—

one of the regions and not between the regions.

Drawings

gr—

A number of exemplary embodiments are explained 1n more detall

in the drawings, with further advantages and detalls being

specifiled.

In the drawings



10

15

20

2D

30

39

Figure 1

Figure Z

Figures
3 and 4

Figures
5 and ©

Figure 7

Figure &8

Figure 9

Figures
10 to 13

CA 02651438 2008-11-06

_8._.

shows a light barrier apparatus with a loaded

pallet to be moved on it, in a schematic side

view,

shows a diagram corresponding to Figure 1,

but with a differently loaded pallet, 1n

which the load is already reaching 1nto the

light barrier apparatus,

show a light barrier signal progression for
the light barrier apparatuses according to

gr—
—

Figures 1 and 2 for a complete run of a

pallet with a load through the light barrier

apparatus,

respectively show a further pallet Dbefore a
light barrier apparatus 1n a schematic side

view corresponding to Figures 1 and Z,

shows the schematic frontal representation of
Figure 5, with a light barrier apparatus wilth

an obligquely operating light barrier,

shows a pallet with an overhang that reaches
between a light barrier apparatus, 1n a

schematic side view,

shows an obligquely extending arrangement of
light barriers of a light barrier apparatus
for the detection of comparatively thin
protruding load elements, 1n a schematilc

front view of Figure &,

show signal progressions for groups of light

barriers for the first and second regions,
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Figures

14 to 16 show geometrically differently designed side

greden

parts of 1light barrier apparatuses, 1in a

-

schematic side view, and

Figure 17 shows the arrangement of a 3D camera for

N

monitoring a front flank and a rear flank o

|

a loaded pallet, in a schematic side view.

g

Description of the exemplary embodiments

A light barrier apparatus 1 with which an overhang 3a
of a load 3 on a pallet 2 <can be detected 1s
represented 1in Figure 1. The pallet 2 moves on a
conveying device 5 through the light barrier apparatus

1, for example to a storing location (not represented).

The light barrier apparatus 1 comprises a multiplicity
of light barrlers 4" to 4", which respectively comprise

5 transmitter 4F-4 and a receiver 4F-4%™

(see 1n
particular Figure 7). According to the invention, the
light barriers 4' to 4" of the light barrier apparatus 1
are subdivided 1nto twoO groups. A first group

comprises light barriers 4, 4" that are arranged at

the same height as the pallet 2. The second group
comprises all the other 1light barriers 4'7'-4" (see
Figure 1). An output of the light barrier apparatus 1is

activated when at least one light barrier of the second
group is interrupted while the light barriers 4%, 47 of
the second group are not blocked. The activated output
consequently stands for the detection of an overhang.

pr—

If the pallet 2 runs into the light barrier apparatus

1, the light barriers 4'-4'" are interrupted without the
pallet stopping. Since the light barriers 4ttt and 4%
in the second group together with the light barriers 41
and 4! of the first group are interrﬁpted, the 1light

barrier apparatus 1 initially does not provide an
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output signa. that signals the detection of an

overhang.

The light barrier apparatus also preferably comprises

software that allows it to be established which 1light

barrier 1s 1nterrupted. It can be determined which
light barrier belongs to which group of light barriers
by a configuration element, for example a PC, a
notebook, a PDA, a remote control or the 1like (not
represented) . As soon as the output of the light
barrier apparatus 1 is activated, a signal that can Dbe
used for example for stopping the movement of the

conveying device 5, and consequently of the pallet £,

1s avallable. This 1s the case for example 1f a rear

edge 7 of the 1load 3 reaches the 1light barrier

apparatus 1 according to Figure 1. There, the 1light

barriers 4''' to 4" are interrupted, while the 1light

barriers 4*', 4% for the pallet 2 are not interrupted,

over a phase of the movement.

According to the invention, this has the effect that

the output 1s activated.

A second pallet 22, which moves on the conveying device
5 in the direction of the light barrier apparatus 1, 1s
represented 1n Figure 2. The pallet 22 transports

boxes 3b through the 1light barrier apparatus 1.

Without stopping the pallet 22, the light barriers 4144,

4V of the second group are interrupted. Since light

barriers of the first group are not 1interrupted, the
output of the light barrier apparatus 1 1s activated.
The output signal may be used for stopping the movement
of the pallet 22 and/or warning an operator about an

overhang of the load 3.

gp—

A signal progression 31 for the first group of 1light

barriers and a signal progression 32 for the second
group of light barriers are represented 1n Figure 3 for

a run of a pallet according to Figure 1 through the
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light barrier apparatus 1. The signals represent an OR

operation of all the light barriers of the respective

group.

At ti;, both groups of light barriers are uninterrupted.
Therefore, no overhang is detected. At t,, both groups

of light barriers are interrupted simultaneously, as a

result of which likewise no overhang 1s established.

At ts, the first group of light barriers 1s no longer
interrupted, but light barriers 4" and 4’ of the
second group are. This 1s 1interpreted as an overhang
of the rear edge 7 (see Figure 1), which activates the

output of the light barrier apparatus 1.

The signal progressions 31, 32 of the first and second
groups for the case where the pallet 22 according to
Figure 2 runs through the light barrier apparatus 1 are
represented 1n Figure 4.

ol
.

At tq, a light Dbarrier of the second group 1s

interrupted while no light barrier of the first group
is 1interrupted, which 1indicates an overhang at the

front edge 6 of the load.

At t4, only the first group 1s interrupted, as a result
of which it is indicated that there 1s no overhang at
the rear edge of the pallet 22.

In the table below, the status of the output of the
light barrier apparatus 1in dependence on the signal of

the first and second groups of 1light barriers 1is

represented.

Group of light Group of light Output
barriers 1 barriers 2

1 1

S (OO

1 0
0 1
0 0
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The basic principle 1is comparatively simple, but 1in

reality special cases occur, and are shown in Figure 5.

A pallet 52 that is damaged at the rear edge 53 and has
a set-back profile 1is represented 1n Figure »O.
Furthermore, there are gaps 54, 55 in the extent of the
pallet 5Z2.

This has the consequence that, at the location ts, the

second group of light barriers is interrupted while the

first group of light barriers 1is not 1interrupted, as a
result of which the output is activated 1n accordance
with the table above. This 1is so because the gaps 54,
55 allow the light barriers 4' and 4 to pass through
the pallet 52.

There are several possible ways of preventing resultant

ﬁ

unwanted stopping of the pallet 5Z.

ITn a first embodiment, 1t is ensured that at least one
light barrier 4" is arranged at exactly the same height
as a part 8 of the pallet 52 that extends from the
beginning to the end of the pallet 52. This situation

is represented 1n Figure o.

Although pallets in an automatic storing system are

gr—

normally of the same type, this solution 1s possibly

not adequate for certain situations. For example, 1f

gr—

the pallet is damaged precisely at the location of the

part that extends through the pallet. A second

solution provides a 1light barrier with an obliquely

extending light Dbeam. With this feature and the
additional, Thorizontally extending 1light beams, a
greater light barrier density 1is produced, whereby the

reliability of the detection of a pallet increases.

e

An obliquely extending light beam for the first group

pr—

of light barriers, extending obliquely in the schematic
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front view, 1s represented 1in Figure /. The figure

shows the situation in Figure 5 at the time ts, only

F

parts 8 being depicted in the sectional view of the

pallet 52. Three beams of 1light barriers are shown
(b, b, b). The straight or horizontally extending
beams b, b'l pass by the parts 8, whereas the oblique

"' impinges on the parts 8 and is interrupted. A

beam b
corresponding detecting operation can be activated, for

example by means of a configuration element.

In a third solution, the signals of the two groups of
light barriers are recorded and processed later. This
is often possible without problems occurring, since 1t
is not normally important for a pallet to be stopped
immediately after running through the 1light Dbarrier
apparatus 1. A distance of several centimeters to

several meters is often possible without any problem.

The processing of the recorded signals of Figure o 1s

explained on the basis of Figures 10 and 11.

The signals in Figure 10 do not 1in fact show any
overhang that would be great enough to requlre a
corresponding output of the light barrier apparatus 1
to be activated at t; or tg. However, the region at ¢t
leads to the activation of the output. If the signal

progressions are  known, an algorithm can easily

determine the front and rear edges of the pallet and of
the load. The front edge at t1 clearly shows that
there 1s no overhang. The rear edge at ty shows that
there is indeed a small time difference, but it should
be evident 1in comparison with a maximum permissible

pr—
p—

time difference that there 1s no problem of an overhang

here either. Everything that happens between the front

edge 6 and the rear edge 7 1s 1n fact 1irrelevant for

the determination of an overhang and can therefore bDbe
ignored. As a result, the signal 31 of the first group
of light barriers and the signal 32 of the second group
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of light barriers can be interpreted as 1in Figure 11

and evaluated correspondingly.

A further situation that can cause problems 1s

presented 1in Figure 8. In this example, an 1item 9 of

the load 1is thin enough not to be sensed by the

parallel light barriers (see also Figure 3). In a way
corresponding to that represented in Figure 7/, where an
oblique light barrier mode is used for the first group
of light barriers, an oblique light barrier mode may
also be used for the second group of light barriers.

The oblique light barrier mode leads to a higher

resolution within the fixed group of light barriers and

F

greater reliability in the detection of load items 3c,

as represented in Figure 9.

It should be noted that an oblique light beam should

y

not extend from the the first group of light barriers

pr—

to the second group of light barriers, since then 1t 1s

no longer possible to distinguish between the load 3

and the pallet 2. It is therefore likewise a finding

of the invention that obliguely aligned light barriers
should only belong to one group. It should also Dbe
noted that normally not all 1light barriers are read
simultaneously. In theory, this may mean that the

—

light barriers of the first group have Dbeen read Dbut

the pallet has to be moved on a little further to read

the light barriers of the second group. This may mean,
for example, that the light barriers of the first group
do not detect an interruption, whereas the 1light
barriers of the second group are now 1n the load and

interrupted even though there 1s no overhang.

To avoid such situations, there are once agailn a number

ﬁ
—

of possible embodiments.

A first possibility is always to scan through a certain

group of light barriers first. For the front edge of
the pallet, for example, a second group of 1light
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barriers may always be read first. This ensures that,
provided that no overhang is present, there 1s never a

situation where the load 1is detected but the pallet 1s

not. Correspondingly, for the rear edge, the {first

group of light barriers should be read first.

In the case of a second possibility, the light barriers
are once again completely read before an output signal
is activated. For example, the light barriers are read
twice and then the second "scan" subsequent checks
whether or not 1t coincides with the first "scan" of
the light barriers. Only then is the output activated

or not activated.

Many factors (for example speed of the pallet, reading

1)

speed, ©position O the 1light barriers) determine

whether or not an overhang is reliably detected.

In the case of a further exemplary embodiment, the
light barriers are repeatedly read. The number of
successive reading cycles that must show the same
result before the output is activated can be set, for
example by means of the configuration element.

gr—

A side effect of this refinement 1s the 1ncrease 1n

size of the smallest detectable overhang. In many

cases, however, a small overhang can be accepted.

There are various possible ways of designing the system
so as not to detect a given overhang of a certaln size
as such but not to allow an overhang that 1s any

greater.

In the situation represented in Fiqure 12, the output

is activated on the Dbasis of the presence o0of an

overhang at ti, since the first group of light barriers

does not produce an interruption signal 31, but the

second group of light barriers has a signal progression
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32 that signifies the detection of a load, consequently

signifies an overhang.

In many cases, however, precisely this minimal overhang

that results from the comparatively small time

difference from t; in Figure 12 to the rising edge of

the signal 31 is entirely tolerated.

In the case of an advantageous refinement of the
invention, the signal 32 is shifted 1in time, so that
the dotted signal progression 32a is obtained. At the
front edge, the problem is clearly solved as a result.
At the rear edge, however, this produces an overhang

that 1s not present, because the output signal 1s

activated at tg. In order to overcome thils problem,

the time shift may be allowed to take place only for a

given time, for example up to t; (see Figure 13).

F
P

After the time t,, the signal of the second group ot

light barriers may be set back in precisely the other
direction, whereby the dotted signal progression 32b 1n
Figure 13 1s obtained. The location t, may, for
example, be arbitrarily chosen and 1lie Dbetween the

front edge and the rear edge.

Another possible way of producing a time shift 1is that
of geometrically offsetting the at least one 1light
barrier from a group of light barriers. Three possible

variants of an embodiment are represented 1n Figures 14

to 16. In Figure 14, the light barriers 4 and 4'' are
offset counter to the direction of movement of a
pallet. As a result, the signals of the light barriers

41 and 4'' are shifted in time 1in relation to the other

light  barriers. Since the shift more or less
corresponds to the tolerable overhang, such a way of
realizing it 1is comparatively simple to apply. Figure
15 shows a corresponding solution, but with the offset

of merely one light barrier 4°.
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Since the offset produces a time shift 1n one

direction, this can lead to problems at the rear edge

of a pallet with a load. This 1s because, even 1t

there 1is no overhang, the time shift reduced by the

geometrical offset can activate the "overhang present”

output.

This can be prevented if it 1is considered whether the
light barrier apparatus is detecting a front edge 6 or

a rear edge 7. A refinement which, as a version that

has been developed further, can distinguish between a
front edge 6 and a rear edge 7 is represented 1n Figure

16. The light barrier 4' deals with the front side,

IIT
4

whereas the 1light barrier 1s used for the rear

side. The time difference of the signals of the light

IIT
4

barriers 4t and and their distance AX can

additionally be used to determine the speed of a

pallet. In this way, the size of an overhang can also
be calculated and compared with given values of a
configuration element. The light barrier 4°° in Figure
16 can be used to establish whether the 1light barrier
apparatus 1is monitoring the front edge or rear edge of

an object. If the light barriers 4* and 4" are blocked
I

and the light barrier 4 is not blocked, the detection

is of the front edge. If, on the other hand, the light

barriers 4'' and 4'' are blocked and 4' is not blocked,

a rear edge must be present.

In the case of a further preferred refinement of the
invention, the detection system comprises a further
output for the height of the load. The height can be
output continuously, when a light barrier has been

interrupted, on request or only when no overhang 1s

sensed.

A further refinement of the invention 1is represented 1in
Figure 17. Here, a 3D camera 1is used to check the

load, as represented 1n Figure 17, for example the
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front edge of the load of a first pallet 172 and the
rear edge of the load of a second pallet 173.

The camera may be formed, for example, as a sStereo

5 camera, perform transit time measurements or be based

on  the "time-of-flight principle”, in which an
oscillation is modulated onto an electromagnetic
radiation, for example a light signal, whereln the

emitted signal is compared with a returning signal and

10 the distance from the reflection surface can be

determined from the phase difference of the modulated

oscillation.

—
p—

An advantage of such a refinement lies 1in the

15 possibility of simultaneously checking the first and

second reglions. In addition, the signals can be used

for determining parameters of the pallet and the load,

for example the height, the width and the volume.
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CLAIMS:
1. Sensor apparatus for detecti

—
p—

of a carrier device,

ng an overhang on a load

comprlsing a sensor arrangement wlth at least one

transmitter and one receiver,

and an electronic unit for c

transmitter and receiver,

whereln the sensor arrangeme

the carrier device with the load durin

ﬁ

carrier device such that evaluation of

ﬁ

of the regions 1n relation to one anot

wherein the first region re.

device
and the second region relate

and the electronic unit 1S O

signal for each region and to link the

overhang therefrom,

wherein the sensor arrangeme

ﬁ

barrier arrangement with a number of 1

the light barriers are assigned to the

so that at least one light barrier in

g—

provided for detection of the carrier

light barrier in the second region 1s

the load, and

F

" wherein a detection beam of

ontrolling the

1)

nt senses two regions of

g a movement of the
the geometrical position

her 1s possible,

ates to the carriler

s to the load,

perable to generate a

signals for detecting an

nt comprises a light

ight barriers, whereln

first and second regions

the first region 1s

device and at least one

k)

provided for detection ot

the at least one light

barrier in the second region is parallel or runs oblique to a
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detection beam of- the at least one light barrier in the first

Fv

region, and 1s parallel or runs obligque to a plane of a carrier

il

device support, wherein an oblique arrangement of light

y—
—

barriers 1s respectively only provided i1n one of the regions

and not between the regions.

2 . Apparatus according to claim 1, wherein the

ﬁ

electronic unit 1s operable to generate a single signal for

each region and ascertalins an overhang by performing a logical

*

linking operation 1f a signal that does not signify the carrier

device 1s generated for the first region and a signal that

signifies the load 1s generated for the second region.

3. Apparatus according to claim 1 or 2, wherein at least

one light barrier 1s arranged at a height of the carrier device

—

at which there 1s a deck layer for the provision of the carrier

device support.

4 . Apparatus according to one of the claims 1 to 3,
wherein at least one light barrier that runs obliquely with

respect to a plane of a carrier device support 1s provided 1n

at least a first or second region.

P

5. - Apparatus according to one of the claims 1 to 4,

ﬁ

wherein the presence or absence of an overhang can be

determined by means of the electronic unit from a time

T

difference between a signal of the first region and a signal o:

—

the second region, by using a speed of movement of the carrier

device.

0. Apparatus according to one of the claims 1 to 5,

wherein the electronic unit 1s operable to first sense the
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F

second region of the load and then the first region of the

carrier device.

7. Apparatus according'to one of the claims 1 to 6,

wherein the electronic unit 1s formed for reading the first

-

5 region of the load and the second region of the carrier device

at least'twice.

P

8 . Apparatus according to one of the claims 1 to 7,

whereiln the signals for the first and second regions are

shifted 1n time 1n relation to one another.

10 9. Apparatus according to claim 8, wherein the shifting

in time takes place 1n dependence on whether an arriving front
or departing front of the moving carrier device with the load

1s belng detected.

g—

10. Apparatus according to one of the claims 1 to 9,

15 wherein at least one light barrier for the first region 1s

ﬁ

arranged geometrically offset 1n relation to at least one light

barrier for the second region with respect to a direction of

—

movement of the carrier device.

11. Apparatus according‘to one of the claims 1 to 10,

20 wherein the sensor arrangement comprises a 3D camera.

F

12. - Apparatus according to one of the claims 1 to 11,

wherein the sensor arrangement operates on a time-of-flight

principle, in which a distance covered by an electromagnetilc

radiation from the transmitter to the receiver via a reflection

o

25 surface, is determined by means of an evaluation of a phase ot

an oscillation modulated onto the electromagnetic radiation by

r— g

comparison of the phase of the transmitted electromagnetic
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radiation with the phase of the received, reflected-back

electromagnetic radiation.

13. Apparatus according to claim 12, wherein the

electromagnetic radiation 1s light.

gr—

14. - Apparatus according to one of the claims 1 to 13,

wherein the sensor arrangement determines a distance covered by

electromagnetic radiation emitted from the transmitter to the

recelver via a reflection surface by means of an evaluation of

R— R—

'
—

the time difference between when the electromagnetic radiation

is transmitted and when it 1s receilved back.
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