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ABSTRACT
The invention relates to an overhead conveying system (la..1d) having hanging bags (2,
2a..2d), which are designed such that they can be changed over between a transporting
position and a loading position and to transport items (4, 4a..4i), having a loading station
(5a..5d), at which a hanging bag (2, 2a..2d) can be loaded with an item (4, 4a..41), and
having an overhead conveyor (6, 6a..6d) for transporting a hanging bag (2, 2a..2d) into
the loading station (5a..5d) and for transporting the hanging bag (2, 2a..2d) away out of
the loading station (5a..5d). The overhead conveying system (la..1d) also comprises a
measuring device (11a..11d), which establishes an extent (a) of the bag body (3)ina
transporting direction of the loaded hanging bag (2, 2a..2d) when the bag body (3) is in
the transporting position. The invention further relates to a method for operating such an
overhead conveying system (la..1d).

Fig. 2
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OVERHEAD CONVEYOR SYSTEM AND METHOD FOR DETERMINING THE THICK -
NESS OF A HANGING BAG

The invention relates to an overhead conveyor system having hanging bags, which each com-
prise a bag body which is adjustable between a transport position and a loading position and
which are made of a non-rigid material and are designed for transporting articles. Moreover,
the overhead conveyor system comprises a loading station, at which a hanging bag may be
loaded with an article when the bag body is in the loading position. Lastly, the overhead con-
veyor system comprises an overhead conveying device for transporting a hanging bag into the

loading station and for transporting the hanging bag out of the loading station.

The invention also relates to a method in which the hanging bag is provided on an overhead
conveying device which is comprised by the overhead conveyor system, the bag body is ad-
justed into a loading position if it is not already located in the loading position, the hanging

bag is with an article and the bag body is adjusted into a transport position after loading.

Such an overhead conveyor system and such a method are in general known from the prior
art. Hanging bags are loaded with different articles and, subsequently, stored, transported,
sorted, picked, and so on, in a storage and order-picking system depending on requirements.
The dimensions of the individual hanging bags partly differ considerably from one another
and depend on the type of article loaded into the hanging bag as well as on the orientation of
the article in the hanging bag. This means that even hanging bags loaded with the same arti-
cles may differentiate strongly in terms of their dimensions. This primarily or exclusively re-

lates to the expansion of the bag body in a transport direction of the hanging bag.

The algorithms running in a known overhead conveyor system are based on assumed dimen-
sions of the hanging bags, for example on a mean value. Thus, planning in an overhead con-
veyor system may be performed merely with a moderate preciseness and the likelihood of
malfunctions which are based on wrong assumptions regarding the dimensions of the hanging

bags is significant.

Thus, it is an object of the present invention to indicate an improved overhead conveyor sys-

tem and an improved method for operating an overhead conveyor system. In particular, the
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planning of the processes taking place in an overhead conveyor system are to be improved
and the risk of malfunctions is to be reduced.

This objéct is achieved with an overhead conveyor system of the initially mentioned type,
which additionally comprises a measuring device designed to determine an expansion of the
bag body in a transport direction of the loaded (and hanging) hanging bag in the transport po-
sition of the bag body (this means after loading of the hanging bag and adjusting the bag body
into the transport position). In other words, the thickness of the bag body is measured. Below,
the terms “expansion” of the bag body in a transport direction of the hanging bag and “thick-
ness” of the bag body will be used synonymously.

The object of the invention is further achieved with a storage and order-picking system com-
prising an overhead conveyor system of the aforementioned type as well as a hanging bag
storage connected, in respect of a conveying stream, to the loading station via the overhead
conveying device. A hanging bag storage in general serves for storing and/or receiving a plu-

rality of hanging bags. The hanging bag storage may, in particular, also be operated as a
buffer (short-term storage).

The mentioned object is also achieved with a method of the initially mentioned type in which
an expansion of the bag body in a transport direction of the loaded (and hanging) hanging bag
in the transport position of the bag body (this means after loading of the hanging bag and ad-
justing the bag body into the transport position) is determined with the aid of a measuring de-
vice. In other words, the thickness of the bag body is measured.

By the suggested measures, it is possible to perform the algorithms running in an overhead
conveyor system and, in particular, the algorithms running in an overhead conveyor system of
a storage and order-picking system based on the actual dimensions of a hanging bag instead of
reverting to assumed dimensions which usually do not correspond with the facts. The plan-
ning in an overhead conveyor system and/or in an overhead conveyor system of a storage and
order-picking system may thus be performed more precisely, and the likelihood of malfunc-

tions may hence be reduced significantly.

In particular, a determined thickness of the bag body may be used for calculating a receiving
capacity in a hanging bag storage or in a hanging bag buffer. For example, it may be checked

whether a hanging bag with a known thickness or how many hanging bags with a known

Date Regue/Date Received 2021-11-22



10

15

20

25

30

CA 03141466 2021=~11~22
3 * '

-3-
thickness fit onto an overhead track of a hanging bag storage/hanging bag buffer with a
known length. In this regard, in particular, a remaining free length of an overhead conveying
device (overhead track) may be made reference to when it is partially occupied with hanging
bags. At this point, it should be noted that hanging articles (without hanging bags) may also
be stored/buffered in the hanging bag storage/hanging bag buffer additionally to the hanging
bags. Accordingly, the hanging bag storage may also assume the functién of a hanging article
storage and the hanging bag buffer may also assume the function of a hanging article buffer.

For example, it is also possible to store, in a database, a determined thickness of the bag body
assigned to the corresponding hanging bag and/or assigned to an article type of the article
loaded in the hanging bag. Accordingly, in addition to the already existing data such as
length, width, thickness, etc., data on the thickness of the bag body, which is captured after
the automatic/manual loading of a hanging bag, is linked in terms of data technology for each
article. It is also possible that the hanging bag and/or a transport carrier on which the hanging
bag hangs is equipped with an identifying means, in particular an RFID transponder. The
identifying means can store the data on the thickness of the bag body which is captured after
the automatic/manual loading of a hanging bag. This stored information may be used subse-
quently for controlling the material flow. However, the data on the thickness may also be
stored in the material flow controller and be assigned to a respective transport carrier ID num-

ber (identification number).

The overhead conveyor system comprises the overhead conveying device and hanging bags
transported therewith. The overhead conveying device is either designed as a stationary over-
head conveying device or as a mobile overhead conveying device. The latter may comprise
mobile conveying vehicles (a so-called “autonomous guided vehicle — AGV” or an “autono-
mous mobile robot — AMR”) by means of which the hanging bags are transported. At this
point, it should be noted that hanging articles (without hanging bags) may also be transported
by means of the overhead conveying device additionally to the hanging bags.

The bag body is the part of the hanging bag in which the article is received. Usually, the bag

body consists of a non-rigid material, such as a textile, a plastic film, a mesh or a knitted fab-

ric.

The hanging bags may each comprise a bag body adjustable between a transport position and

a loading position, said bag body forming a rear wall and a front wall, wherein the rear wall
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and the front wall are held being approximated to one another in the transport position such
that the loaded hanging bag can be transported with the article. In the loading position of the
hanging bag, the rear wall and the front wall are spaced apart from one another by such a dis-
tance that the hanging bag can be loaded with an article. When the hanging bag is loaded, an
article is held (in particular clampingly held) between the rear wall and the front wall in the
transport position of the hanging bag. When the hanging bag is unloaded and/or empty, the

rear wall and the front wall abut on one another in the transport position of the hanging bag.

In particular, the bag body may comprise
- a front wall and a rear wall of non-rigid material,
- a loading opening formed on a first side of the bag body at least in some sections be-

tween the front and rear wall, and

- a side wall stop which is formed on a second side of the bag body at least in some sec-

. tions between the front and rear wall and against which the article can be placed.

The bag body is the part of the hanging bag which is measured by the measuring device. The

measurement can be performed during productive operation or in a separate measurement

step, independent of productive operation.

Exemplary embodiments of a hanging bag are described in Austrian patent application

A50059/2019 and are made the subject matter of the present disclosure.

A loading station is a work station at which a hanging bag is loaded. For this purpose, the
loading station comprises an overhead conveying device by means of which the (unloaded)
hanging bags are supplied and the (loaded) hanging bags are transported away. For the load-
ing process, the hanging bag can be stopped at a loading location, but it is also conceivable
that the hanging bag is moved continuously during loading by the overhead conveying device.
The loading station can be designed for a manual loading of the hanging bags or for an auto-
matic loading of the hanging bags. If automatic loading takes place, the loading station com-
prises a loading device or a loading robot, which may be formed in particular by a jointed-arm

robot or a gantry robot. In general, it is advantageous for the hanging bags to be each loaded
with a single article.

In the loading station, the bag body can be adjusted from a transport position into a loading

position and vice versa. It is favorable for the loading station to comprise an actuation device
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for this purpose by means of which the bag body can be adjusted from the transport position

into the loading position and from the loading position into the transport position. Hence, the
loading operation may be partially or entirely automated.

During the transport movement of the hanging bag along the overhead conveying device, the
bag body may be adjusted (i.e. opened) from the transport position into the loading position.
For example, a frame of the hanging bag may slide along a guide track of an actuation device
and effect the adjustment from the transport position into the loading position. Such a design
for a loading station is described in DE 10 2004 018 569 Al. Alternatively, the hanging bag is
temporarily transported to the loading location and stopped at the loading location, whereupon
the bag body can be adjusted (i.e. opened) from the transport position into the loading posi-
tion by means of an actuation device, for example by a swivel frame or a loading robot. Such
a design for a loading station is described in WO 2018/130712 A2 or EP 3 293 130 Al.

After loading of the hanging bag, the bag body is adjusted out of the loading position into the
transport position. Hence, during the transport movement of the hanging bag along the over-
head conveying device, the bag body may be adjusted (i.e. closed) from the loading position
into the transport position. For example, a frame of the hanging bag may slide along a guide
track of the actuation device and effect the adjustment from the loading position into the
transport position. Such a design for a loading station is described in DE 10 2004 018 569 Al.
Alternatively, the bag body is adjusted (i.e. closed) from the loading position into the
transport position by means of an actuation device, for example a swivel frame or a loading
robot, and the hanging bag is transported away from the loading location only afterwards.
Such a design for a loading station is described in WO 2018/130712 A2 or EP 3 293 130 Al.

Although the adjustment of the bag body between the transport position and the loading posi-
tion is carried out automatically in a preferred embodiment, it may also be carried out manu-
ally. For example, a hanging bag may be provided at a loading location in the loading station,
and an operator may swivel a frame of said hanging bag such that the bag body is adjusted
from the transport position into the loading position. As soon as the operator releases the

frame, the bag body moves from the loading position into the transport position.

The adjustment of the bag body from the loading position into the transport position or from

the transport position into the loading position may thus in general be carried out manually or
automatically.
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The provision of the hanging bag may comprise the supply of the hanging bag toa

loading location or the suspension of the hanging bag at a loading location.

Further advantageous designs and further advancements of the invention result from

the description in combination with the figures.

It is favorable for the measuring device to be arranged in the loading station. Hence,
the measurement results concerning the expansion of the bag body are available

immediately after‘loading of the hanging bags.

However, it is also favorable for the measuring device to be arranged along a

conveying section of the overhead conveying device arranged outside the loading

station. Hence, the measurement results regarding the expansion of the bag body can

be determined at the time they are actually required, for example in front of a

warehouse or a buffer. This also takes into account displacéments of the article in the

hanging bag that occur during transport of the hanging bag on the overhead conveyor
“system after the loading station.

Of coutse, multiple measuring devices can be provided along the overhead conveying
device in order to be able to determine the expansion of the bag body more than once.
In particular, measuring devices may be provided both in the loading station and
outside the loading station.

It is favorable if the hanging bag comprises a suspended support for the suspended
transport of the hanging bag on the overhead conveying device and a frame by means
of which the bag body is suspended on the suspended support and by which the bag
body can be adjusted be-tween the transport position and the loading position. By the
frame, the bag body, which is per se non-rigid, is held in an at least partially
predefined shape in both the loading position and the transport position. Hence, on the
one hand, the loading operation is facilitated and, on the other hand, a change in the

shape of the bag body during transport across the overhead conveying device is less
likely. '

Moreover, it is favorable if the overhead conveying device comprises transport
carriers for transporting the hanging bags into the loading station and for transporting -
them out of the loading station, which transport carriers are movable by a drive device
and on which the
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hanging bags are suspended via the suspended support. In general, the bag body may be sus-
pended with its ends on one or two transport carriers on an overhead conveying device. When
the bag body is suspended with its ends on two transport carriers on an overhead conveying
device, an adjustment from the transport position into the loading position is possible for ex-
ample by the distance between the two transport carriers being enlarged. For the adjustment

from the loading position into the transport position, the distance between the two transport
carriers is, in turn, correspondingly reduced.

In a particularly preferred embodiment of the overhead conveyor system, a swing-calming de-
vice, which comprises a broom or brush bar and is arranged in the range of motion of the
hanging bag, is provided. Hence, a swinging motion of the hanging bag, which is unfavorable
to the determination of the expansion of the bag body, quickly reduces. The measurement of
the expansion of the bag body may thus be carried out quickly and with a high accuracy. In
this regard, the bristles of the broom or brush bar which touch a hanging bag (in particular its
bag body) generally have multiple effects. On the one hand, as mentioned, they ensure a rapid
reduction of a swinging motion, on the other hand, they also ensure an alignment of the hang-
ing bag, but at the same time they also enable a trouble-free transport of the hanging bags in
the area of the broom or brush bar. The broom or brush bar may be arranged in the lower
movement range of the hanging bag, in particular at a lower edge of the bag body, or in the
lateral movement range of the hanging bag, in particular at a side edge of the bag body. It is
also possible to arrange multiple broom or brush bars in the movement range, in particular in

the lower and lateral movement ranges. Hence, the aforementioned advantages stand out par-

ticularly.

In a further particularly preferred embodiment of the overhead conveyor system, a positioning
device arranged in the movement range of the hanging bag is provided, said positioning de-
vice comprising a wall aligned transversely (in particular at a right angle) to the transport di-
rection of the hanging bag. Hence, a swinging motion of the hanging bag, which is unfavora-
ble to the determination of the expansion of the bag body, can also be quickly reduced or pre-
vented overall. The measurement of the expansion of the bag body may thus also be carried
out quickly and with a high accuracy. The mentioned wall also, on the one hand, ensures a
quick reduction or prevention of a swinging motion; however, on the other hand also in par-

ticular ensures an alignment of the hanging bag. To prepare the measurement, the hanging bag
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(in particular its bag body) is driven against the wall aligned transversely to the transport di-
rection, whereby the hanging bag assumes the orientation of the mentioned wall. The wall
may be designed as a fixed wall or as a movable wall. If the wall is movable, it may be ad-
justed, in particular pivoted and/or pushed, into the movement range of the hanging bags as
needed. If the wall is fixed, the transport direction of the hanging bags is changed in order to
move them to and from the wall.

Additionally, it is advantageous if the measuring device is designed as a camera or a light grid
(which corresponds to an arrangement of multiple light barriers with light rays arranged in a
grid). The measuring device may comprise optoelectronic sensors, by means of which the ex-
pansion of the bag body can be detected in a contactless manner, for example by means of a
CCD camera (charge coupled device). Accordingly, tried and easily available means are used
for the aforementioned purpose. A particular advantage of the camera is that it not only allows
determining the expansion of the bag body but also detecting other properties. For example,
using the camera, an article type of the article loaded in the hanging bag, the number of arti-
cles loaded in the hanging bag, and the orientation of the article loaded in the hanging bag can
be determined. By using a light grid, particularly convex shapes of the bag body can be meas-

ured with great accuracy.

It is favorable if the expansion of the bag body is measured when the hanging bag is at a
standstill. Thereby, the result is independent of the time needed for measuring. This embodi-
ment variant is particularly suitable for the application in combination with a camera, which

acts as the measuring device.

However, it is also favorable if the expansion of the bag body is measured while the hanging
bag is transported on the overhead conveying device (meaning that the measuring takes place
in motion). Thereby, a measurement of the thickness of the bag body can take place in partic-

ular with a static measuring device, for example a fixedly-installed light grid.

In a particularly advantageous embodiment variant of the suggested method, an (optical
and/or acoustic) output unit, which is comprised by the loading station, is used to output an
instruction to an operator in the loading station or to a loading robot of the loading station, to
place the article loaded in the hanging bag differently (in particular in a predefined orienta-
tion) in the hanging bag if the determined expansion/thickness of the bag body exceeds a ref-

erence value. The instruction for the operator may be an image output, audio output and/or
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speech output. The instruction for the loading robot in the loading station is to be understood
to the effect that it contains control signals by means of which an automated repositioning of

the article in the hanging bag takes place and/or the hanging bag is loaded with an article,

which has been previously oriented accordingly by the loading robot.

In this embodiment variant, it is thus assumed that the article is placed in the hanging bagina
predefined orientation. In the case of manual loading, this instruction may take place actively,
for example by means of a corresponding depiction on a screen in the loading station, or by
having the operator at the loading station be trained accordingly. If the loading takes place au-
tomatically, a corresponding instruction may be issued to the loading robot. A particular prob-
lem when loading hanging bags is based on the fact that the expansion/thickness does not nec-
essarily correspond to an expected value or reference value, even if the article is placed in the
hanging bag correctly, i.e. according to the instruction. The reason for this is that the orienta-
tion of the article may change in an unexpected and undesired manner when the hanging bag
is closed, that is upon adjustment from the loading position to the transport position, and/or
during the transport of the hanging bag on the overhead conveying device. However, with the
suggested measures, a check and an appropriate correction is possible. The instruction to the
operator in the loading station or to the loading robot of the loading station may, in this re-
gard, particularly comprise information as to the orientation in which to place the article in the
hanging bag, for example in the case of manual loading by using graphic depictions on a
screen in the loading station. However, it is also conceivable that the mentioned instruction
does not contain any such information. This is sufficient, particularly when the desired orien-
tation is already known to the operator in the loading station or the loading robot of the load-
ing station. When loading manually, the activation of a signal light or the output of a signal
tone essentially suffices for manual loading.

It is also particularly advantageous if an (optical or acoustic) output unit, which is comprised
by the loading station, is used to output an instruction to an operator in the loading station or
to a loading robot of the loading station, to place the article loaded in the hanging bag differ-
ently (in particular in a predefined orientation) in the hanging if a determined orientation of an
article placed in the hanging bag deviates from a reference orientation beyond a threshold
value. The possibilities suggested for this purpose and the advantages resulting therefrom are
equivalent to the aforementioned embodiment variants and advantages. However, the expan-

sion/thickness of the bag body is not compared to a reference value in order to determine an
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undesired orientation of the article in the bag body, but the orientation of the article is com-
pared directly to a reference orientation, for example with the aid of a camera. In this embodi-
ment variant, it is thus again assumed that the article is placed in the hanging bag in a prede-
fined orientation. In the case of manual loading, this instruction may take place actively, for
example by means of a corresponding depiction on a screen in 'the loading station, or by hav-
ing the operator at the loading station be trained accordingly. If the loading takes place auto-
matically, a corresponding instruction may be issued to the loading robot. A particular ad-
vantage of the suggested method is that an undesired orientation of the article in the hanging
bag can be determined even before the bag body is adjusted into the transport position. If the
actual orientation of the article in the hanging bag does not correspond with the expected ori-
entation, the instruction to the operator in the loading station or to the loading robot of the
loading station may again particularly comprise information as to the orientation in which to
place the article in the hanging bag, for example in the case of manual loading by using depic-
tions on a screen in the loading station. However, it is also conceivable that the mentioned in-
struction does not contain any such information. This is sufficient, particularly when the de-
sired orientation is already known to the operator in the loading station or the loading robot of
the loading station. When loading manually, the activation of a signal light or the output of a
signal tone essentially suffices for manual loading.

At this point, it should be noted that the variants and advantages disclosed for the presented
overhead conveyor system and/or for the storage and order-picking system can likewise refer

to the presented method and vice versa.

For the purpose of better understanding of the invention, it will be elucidated in more detail

by means of the figures below.
These show in a respectively very simplified schematic representation:

Fig. 1 an exemplary and schematically shown overhead conveyor system and/or a load-
ing station with a camera, a swing-calming device, and a hanging bag in a loading

position in an oblique view;

Fig. 2 like Fig. 1 but with the loaded hanging bag in a transport position;

Date Regue/Date Received 2021-11-22



10

15

20

25

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

CA 03141466 2021~11~22
.

-11-
an exemplary and schematically shown overhead conveyor system and/or a load-
ing station with a camera, a positioning device, and a loaded hanging bag in a

transport position in an oblique view;

an exemplary and schematically shown overhead conveyor system with a light

grid and a loaded hanging bag in a transport position in an oblique view;

an exemplary and schematically shown overhead conveyor system and/or a load-
ing station with a hanging bag actuation device and a hanging bag in a loading

station in an oblique view;

an exemplary and schematically shown storage and order-picking system in a top
view, and

an exemplary flowchart for the loading and measuring of a hanging bag.

First of all, it is to be noted that in the different embodiments described, equal parts are pro-

vided with equal reference numbers and/or equal component designations, where the disclo-

sures contained in the entire description may be analogously transferred to equal parts with

equal reference numbers and/or equal component designations. Moreover, the specifications

of location, such as at the top, at the bottom, at the side, chosen in the description refer to the

directly described and depicted figure, and in case of a change of position, are to be analo-
gously transferred to the new position.

Figures 1 and 2 show a first exemplary and schematically shown embodiment of an overhead

conveyor system la in an oblique view. The overhead conveyor system la comprises hanging

bags 2, which each have a bag body 3 which is adjustable between a transport position and a

loading position and which are made of a non-rigid material and are designed for transporting
articles 4. The bag body 3 forms that part of the hanging bag 2 in which the article 4 is re-
ceived and is usually made of a textile, a plastic film, a mesh or a knitted fabric. Fig. 1 shows
the unloaded bag body 3 in the loading position, and Fig. 2 shows the bag body 3 loaded with
the article 4 in the transport position.

The overhead conveyor system 1a additionally comprises a loading station 5a, at which a
hanging bag 2 may be loaded with an article 4 when the bag body 3 is in the loading position.

Moreover, the overhead conveyor system 1a comprises an overhead conveying device 6 for
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transporting a hanging bag 2 into the loading station 5a and for transporting the hanging bag 3
out of the loading station Sa. In this example, the loading station 5a is formed essentially of a

holding region on the overhead conveying device 6, but it may also be constructed in a more

complex manner.

In this example, the hanging bag 2 has an optional suspended support 7 for the suspended
transport of the hanging bag 2 on the overhead conveying device 6 and a frame 8 by means of
which the bag body 3 is suspended on the suspended support 7 and by which the bag body 3
can be adjusted between the transport position and the loading position. Specifically, the sus-
pended support 7 is suspended, in this example, on a transport carrier (carriage) 10 equipped
with rollers 9, which is movable by means of a drive device of the overhead conveying de-
vice 6. However, a different form of suspension would of course also be conceivable. Differ-
ent embodiments of drive devices and the of the transport carriers are explained, for example,
in the Austrian patent application A50092/2019. The transport carriers can thus be moved on
the overhead conveying device 6 by means of a frictional drive or a form-fit drive. By the
frame 8, the bag body 3, which is per se non-rigid, is held in an at least partially predefined
shape in both the loading position and the transport position. Hence, on the one hand, the
loading operation is facilitated and, on the other hand, a change in the shape of the bag body 3

during transport across the overhead conveying device 6 is less likely.

In the example shown, the bag body 3 forms a rear wall and a front wall. In the loading posi-
tion of the hanging bag 2 shown in Fig. 1, the rear wall and the front wall of the bag body 3
are spaced apart from one another by such a distance that the hanging bag 2 can be loaded
with the article 4. In the transport position of the hanging bag 2 shown in Fig. 2, the rear wall
and the front wall are held so as to be approximate to one another in the transport position, so
that the loaded hanging bag 2 with the article 4 can be securely transported. In the transport
position of the hanging bag 2, the article 4 is held in particular clampingly between the rear
wall and the front wall. When the hanging bag 2 is unloaded and/or empty, the rear wall and
the front wall abut on one another in the transport position of the hanging bag 2. It is also con-
ceivable that the bag body 2 comprises a loading opening formed on a first side of the bag
body 3 at least in some sections between the front and rear wall, and a side wall stop 3'
(shown only in Fig. 1) which is formed on a second side of the bag body 3 at least in some
sections between the front and rear wall and against which the article 4 can be placed. This

side wall stop prevents the article 2 from laterally slipping out of the bag body 3.
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Moreover, the overhead conveyor system la comprises a measuring device 11a, which is de-
signed to determine an expansion a of the bag body 3 in a transport direction of the loaded
hanging bag 2 in the transport position of the bag body 3 (i.e. the thickness of the bag body 3).
Specifically, the measuring device 11a is designed as a camera in this example, which camera
is arranged above the overhead conveying device 6 and directed downwards. Of course, a dif-

ferent position and/or a different orientation of the camera 11a would also be conceivable.

Lastly, the overhead conveyor system 1a in this example comprises an optional swing-calm-

ing device 12 arranged in the movement range of the hanging bag 2 and comprising a broom
or brush bar.

The function of the overhead conveyor system 1a shown in Figures 1 and 2 is now explained
in further detail with reference to Fig. 7:

In a first step 101, the hanging bag 2 is provided in the loading station 5a. In the example
shown in Figs. 1 and 2, this takes place by the hanging bag 2 being transported into the load-
ing station 5a via the overhead conveying device 6. In an optional step 102, it is checked
whether the hanging bag 2 is in the loading position. If this is not the case, the bag body 3 is
adjusted into the loading position in a step 103. The explicit checking of the loading position
in step 102 may be omitted if, in_ step 101, the hanging bags 2 are always provided in the load-
ing station 5a in the transport position. In a further step 104, the hanging bag 2 is loaded with
the article 4. In a step 105, the bag body 3 is consequently adjusted into the transport position.
In a further step 106, the expansion/thickness of the bag body 3 in the transport direction of
the loaded hanging bag 2 is determined. Lastly, the hanging bag 2 is transported out of the
loading station 5a by use of the overhead conveying device 6 in a step 107. The measurement
of the expansion a of the bag body 3 can generally be performed during productive operation

or in a separate measurement step, independent of productive operation.

The sequence of steps 106 and 107 applies to the embodiment of the overhead conveyor sys-
tem la shown in Figs. 1 and 2, according to which the measuring device 11a is arranged in the
loading station 5. However, it would also be conceivable that the measuring device 11a is ar-
ranged along a conveying section of the overhead conveying device 6 arranged outside the
loading station 5a. In this case, the hanging bag 2 would first be transported out of the loading
station 5a in a step 108 and be measured in a step 109.
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If the measuring device 11a is arranged in the loading station 5a, as shown in Figs. 1 and 2,
the measuring results regarding the expansion a of the bag body 3 are available quickly,

namely even before the hanging bag 2 is transported out of the loading station 5a.

If the measuring device 11a is arranged outside the loading station 5a, the measurement re-
sults regarding the expansion a of the bag body 3 can be determined at the time they are actu-
ally required, for example in front of a warehouse or a buffer (see also Fig. 6). This also takes
into account displacements of the article 4 in the hanging bag 2 that occur during transport of
the hanging bag 2 on the overhead conveyor device 6 after the loading station 5a.

Of course, multiple measuring devices 11a can be provided along the overhead conveying de-
vice 6 in order to be able to determine the expansion/thickness a of the bag body 2 more than
once. In particular, measuring devices 11a may be provided both in the loading station 5 and

outside the loading station 5. The mentioned measuring devices 11a may be of different de-
signs.

The expansion/thickness a of the bag body 3 may be stored, in a database, assigned to the cor-
responding hanging bag 2 and/or assigned to a type of the article 4 loaded in the hanging

bag 2. Accordingly, in addition to the already existing data such as length, width, thickness,
etc., data on the expansion/thickness a of the bag body 3, which is captured after the loading
of a hanging bag 2, is linked in terms of data technology for each article 4. It is also possible
that the hanging bag 2 is equipped with an identifying means, in particular an RFID tran-
sponder. The identifying means can store the data on the expansion/thickness a of the bag
body 3, which is captured after the loading of the hanging bag 2. This stored information may

be used subsequently for controlling the material flow.

In particular, the determined expansion/thickness a of the bag body 3 may be used for calcu-
lating a receiving capacity in a hanging bag storage or in a hanging bag buffer. For example, it
may be checked whether a hanging bag 2 with a known thickness a or how many hanging
bags 2 with a known thickness a fit onto an overhead conveying device 6 (overhead track) of
a hanging bag storage/hanging bag buffer with a known length. In this regard, in particular, a
remaining free length of an overhead conveying device 6 may be made reference to when it is

partially occupied with hanging bags 2 and possibly hanging articles (see also Fig. 6).
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During the loading operation of the hanging bag 2 and during the transport of the same on the
overhead conveying device 6, the hanging bag 2 may start swinging, in particular if it is accel-
erated or decelerated. In this regard, the swing may occur in the transport direction of the
hanging bag 2, transversely to the transport direction of the hanging bag 2 or in a general di-
rection. Generally, the measurement of the expansion/thickness a of the bag body 2 may be
undesirably influenced by the swinging motion. This is the case particul arly when the meas-

urement time is in the order of the cycle duration of the swing of the hanging bag 2.

In order to avoid a swinging motion or to at least quickly reduce it and to simultaneously pro-
vide for an alignment of the hanging bag 2, the broom or brush bar 12 is provided in the ex-
ample shown in Figs. 1 and 2, which is arranged in the movement range of the hanging bag 2.
For this purpose, the broom or brush bar 12 is oriented such that the bristles of the broom or
brush bar 12 touch the hanging bag 2, in particular its bag body 3. The broom or brush bar 12 |
not only offers the aforementioned advantages but also enables a trouble-free transport of the

hanging bags 2 in the region of the broom or brush bar 12.

As shown in Figs. 1 and 2, the broom or brush bar 12 may be arranged in the lateral move-
ment range of the hanging bag 2 (in particular on the side edge of the bag body 3), however,
the broom or brush bar 12 may also be arranged in the lower movement range of the hanging
bag 2 (in particular on the lower edge of the bag body 3). It is also possible to arrange multi-
ple broom or brush bars 12 in the movement range, in particular both in the lower and the lat-

eral movement range.

In a particularly advantageous embodiment variant of the suggested method, an optical output
unit 13 of the loading station 5a, which is designed as a screen in this example, is used to out-
put an instruction to an operator in the loading station 5a or to a loading robot of the loading
station 5a, to place the article 4 loaded in the hanging bag 2 differently (in particular in a pre-
defined orientation) in the hanging bag 2 if the determined expansion/thickness a of the bag
body 3 exceeds a reference value. In this embodiment variant, it is thus assumed that the arti-
cle 4 is to be placed in the hanging bag 2 in a predefined orientation. In the case of manual
loading, this instruction may take place actively, for example by means of a corresponding de-
piction on the screen 13 or by having the operator at the loading station 5 be trained accord-
ingly. If the loading takes place automatically, a corresponding instruction may be issued to

the loading robot (see Fig. 6). In the case of manual loading, an acoustic instruction delivered
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via a loudspeaker is of course also conceivable. The output unit 13 then comprises said loud-

speaker.

A particular problem when loading hanging bags 2 is based on the fact that the expan-
sion/thickness a does not necessarily correspond to the expected value or reference value,
even if the article 4 is placed in the hanging bag 2 correctly, i.e. according to the instruction.
The reason for this is that the orientation of the article 4 may change in an unexpected and un-
desired manner when the hanging bag 2 is closed, that is upon adjustment from the loading
position to the transport position, and/or during the transport of the hanging bag 2 on the over-
head conveying device 6. However, with the suggested measures, a check and an appropriate
correction is possible. The instruction to the operator in the loading station 5a or to the load-
ing robot of the loading station 5a may, in this regard, particularly comprise information as to
the orientation in which to place the article 4 in the hanging bag 2, for example in the case of
manual loading by using a corresponding depiction on the screen 13 and/or via an acoustic
(spoken) instruction. However, it is also conceivable that the mentioned instruction does not
contain any such information. This is sufficient, particularly when the desired orientation is

already known to the operator in the loading station 5a or the loading robot of the loading sta-
tion 5a.

It is also particularly advantageous if the output unit 13 of the loading station 5a is used to
output an instruction to an operator in the loading station 5a or to a loading robot of the load-
ing station Sa, to place the article 4 loaded in the hanging bag 2 differently (in particular in a
predefined orientation) in the hanging bag 2 if a determined orientation of an article 4 placed
in the hanging bag 2 deviates from a reference orientation beyond a threshold value. The pos-
sibilities suggested for this purpose and the advantages resulting therefrom are equivalent to
the aforementioned embodiment variants and advantages. However, the expansion/thickness a
of the bag body 3 is not compared to a reference value in order to determine an undesired ori-
entation of the article 4 in the bag body 3, but the orientation of the article 4 is compared di-

rectly to a reference orientation, for example with the aid of a camera 11.

In this embodiment variant, it is thus again assumed that the article 4 is to be placed in the
hanging bag 2 in a predefined orientation. In the case of manual loading, this instruction may
take place actively, for example by means of a corresponding depiction on the optional

screen 13 or by having the operator at the loading station 5a be trained accordingly. If the
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loading takes place automatically, a corresponding instruction may be issued to the loading
robot. A particular advantage of the suggested method is that an undesired orientation of the
article 4 in the hanging bag 2 can be determined even before the bag body 3 is adjusted into
the transport position. If the actual orientation of the article 4 in the hanging bag 2 does not
correspond with the expected orientation, the instruction to the operator in the loading sta-
tion 5 or to the loading robot of the loading station 5 may again particularly comprise infor-
mation as to the orientation in which to place the article 4 in the hanging bag 2, for example in
the case of manual loading by using corresponding depictions (image output) on the screen 13
and/or via an acoustic (spoken) instruction (speech output). However, it is also conceivable
that the mentioned instruction does not contain any such information. This is sufficient, par-
ticularly when the desired orientation is already known to the operator in the loading sta-

tion 5a or the loading robot of the loading station 5a.

In the example shown in Figs. 1 and 2, a swinging motion of the hanging bag 2 is weakened
or even prevented by means of a broom or brush bar 12. However, this is not the only con-
ceivable possibility. It is also conceivable that a positioning device 14 arranged in the move-
ment range of the hanging bag 2 is provided, which positioning device 14 comprises a wall
aligned transversely (in particular orthogonally) to the transport direction of the hanging bag,
as it the case in the example, shown in Fig. 3, of an overhead conveyor system 1b, which is
very similar to the overhead conveyor system la. With the aid of this wall 14, a swinging mo-
tion of the hanging bag 2, which is unfavorable to the determination of the expansion a of the
bag body 3, can also be quickly reduced or prevented overall. The measurement of the expan-
sion a of the bag body 3 may thus also be carried out quickly and with a high accuracy. The
mentioned wall 14 also, on the one hand, ensures a quick reduction or prevention of a swing-
ing motion; however, on the other hand also in particular ensures an alignment of the hanging
bag 2. To prepare the measurement, the hanging bag 2 (in particular its bag body 3) is driven
against the wall 14 aligned transversely to the transport direction, whereby the hanging bag 2
assumes the orientation of the mentioned wall 14. The wall 14 may be designed as a fixed
wall or as a movable wall. If the wall 14 is movable, it may be pivoted and/or pushed into the
movement range of the hanging bags 2 as needed. If the wall 14 is fixed, the transport direc-
tion of the hanging bags 2 is changed in order to move them to and from the wall 14. Further-

more, the embodiment variants and advantages mentioned in regard to the overhead conveyor
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system 1a shown in Figs. 1 and 2 can also be applied analogously to the overhead conveyor
system 1b of Fig. 3.

In the example shown in Figs. 1 and 2, the measuring device is designed as a camera 11a.
However, this is not the only conceivable possibility. It is also conceivable that the measuring
device is formed as a light grid 11b (which corresponds to an arrangement of multiple light
barriers with light rays arranged in a grid), as it is the case in the overhead conveyor sys-

tem 1c shown in Fig. 4, which is also very similar to the overhead conveyor system 1a. By us-
ing a light grid 11b, particularly convex shapes of the bag body 3 can be measured with great
accuracy. An advantage of the camera 11a, however, is that it not only allows determining the
expansion a of the bag body 3 but also detecting other properties. For example, using the cam-
era 11a, an article type of the article 4 loaded in the hanging bag 2, the number of articles 4
loaded in the hanging bag 2, and the orientation of the article 4 loaded in the hanging bag 2
can be determined. Furthermore, the embodiment variants and advantages mentioned in re-
gard to the overhead conveyor system 1a shown in Figs. 1 and 2 and in regard to the overhead

conveyor system 1b shown in Fig. 3 can also be applied analogously to the overhead con-
veyor system 1¢ of Fig. 4.

It is generally conceivable that the expansion a of the bag body 3 is measured while the hang-
ing bag 2 is transported on the overhead conveying device 6 (meaning that the measuring
takes place in motion). This type of measurement is particularly suitable for static measuring

devices with a narrow detection area, as it is the case with the light grid 11b of Fig. 4.

However, it is also conceivable that the expansion a of the bag body 3 is measured during a
standstill of the hanging bag 2. Thereby, the result is independent of the time needed for
measuring. This embodiment variant is particularly suitable for the application in combination
with a camera 1 1a, which acts as the measuring device. However, the expansion a of the bag
body 3 can generally also be measured, by means of the camera 11a, during the transport
movement of the hanging bag 2.

Fig. 5 shows an overhead conveyor system 1d with a loading station Sc, which comprises an
actuation device 15, by means of which the bag body 3 can be adjusted from the transport po-
sition into the loading position and from the loading position to the transport position. Hence,
the loading operation may be partially or entirely automated. For the adjustment operation, the

frame 8 of the hanging bag 2 glides along a guide track 16 of the actuation device 15,
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whereby the adjustment out of the transport position into the loading position and vice versa

is effected. In this regard, Fig. 5 shows the bag body 3 in the loading position.

In the actuation device 15, the adjustment between transport position and loading position
takes place during the movement of the hanging bag 2. However, it is also conceivable that
the hanging bag 2 is stopped in a loading location and subsequently, the bag body 3 is ad-
justed from the transport position into the loading position (i.e. opened), or from the loading

position into the transport position (i.e. Closed) by means of a different actuation device, for

example by means of a swivel frame or a loading robot.

Although the adjustment of the bag body 3 between the transport position and the loading po-
sition preferably takes place automatically, it may also be performed manually. For example,
the frame 8 of a hanging bag 2 provided in the loading station 5a..5c may be pivoted manu-
ally, so that the bag body 3 is adjusted out of the transport position into the loading position,

or from the loading position into the transport position.

In the examples disclosed thus far, the bag body 3 is suspended with its ends on a (single)
transport carrier 10 on an overhead conveying device 6. However, it is also conceivable that
the bag body 3 is suspended with its ends on two transport carriers 10 on an overhead convey-
ing device 6 (not shown). In this case, an adjustment from the transport position into the load-
ing position is possible, for example, by increasing the distance between the two transport car-
riers 10. For the adjustment from the loading position into the transport position, the distance

between the two transport carriers 10 is, in turn, correspondingly reduced.

At this point, it should be noted that the variants disclosed above for adjusting the bag body
between the loading position and the transport position can be applied as desired with the
overhead conveyor systems la..1c of Figs. 1 to 4. The features of the overhead conveyor sys-

tems la..1c of Figs. 1 to 4 can also be combined with one another as desired.

Fig. 6 shows a schematic representation of an exemplary storage and order-picking system 17
in a top view.

Specifically, a loading station 5d, a hanging bag storage 18, a reloading station 19, a storage
for flat-packed articles 20, and a picking station 21 are accommodated in a building 22. The
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building 22 moreover has two building openings 23 and 24, which may act as goods-in point
and/or goods-out point,

The loading station 5d may comprise a first robot 25a, a first supply position on a conveyor
track for flat-packed articles 26a, and a second supply position on an overhead conveying de-
vice 6a. By way of example, multiple articles 4a..4d are arranged on the conveyor track for
flat-packed articles 26a. In this regard, the articles 4c and 4d lie in a loading aid for flat-
packed articles 27a, the articles 4a and 4b lie loose (meaning without a loading aid for flat-
packed articles 27a) on the conveyor track for flat-packed articles 26a. The conveyor track for
flat-packed articles 26a leads from the building opening 23 to the first robot 25a, and the over-
head conveying device 6a leads from the first robot 25a to the hanging bag storage 18, which
comprises multiple overhead conveying devices 6b. The loading station 5d is therefore con-
nected, in respect of a conveying stream, to the hanging bag storage 18 via the overhead con-

veying device 6a of the overhead conveyor system of the storage and order-picking sys-
tem 17.

In the region of the loading station 5d, a first measuring device 11c is arranged, and outside
the loading station 5d, directly before the overhead conveying devices 6b of the hanging bag
storage 18, an optional second measuring device 11d is located. The two measuring de-

vices 11c and 11d may be designed, for example as a camera or a light grid.

Some hanging bags 2a..2c are shown, by way of example, on the overhead conveying de-
vices 6b of the hanging bag storage 18, which mainly serve storage but also transport. In this
regard, the hanging bag 2c is drawn rotated by 90° into the drawing plane to be able to show
the article 4e stored therein. Of course, in reality, the hanging bag 2¢ hangs downward like the
hanging bag 2a, 2b. An overhead conveying device 6c leads from the hanging bag storage 18
to the reloading station 19. The reloading station 19 may comprise a second robot 25b, a first
supply position on the overhead conveying device 6¢, and a second supply position on a con-
veyor track for flat-packed articles 26b, wherein the latter leads from the second robot 25b of
the reloading station 19 to the storage for flat-packed articles 20.

In the example shown, a hanging bag 2d with an article 4f stored therein is situated at the first
supply position of the reloading station 19. Like the hanging bag 2c, the hanging bag 2d is

also drawn rotated into the drawing plane for better depictability. In the example shown, a
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loading aid for flat-packed articles 27b with an article 4g stored therein is situated at the sec-
ond supply position of the reloading station 19.

In this example, the storage for flat-packed articles 20 comprises multiple storage racks 28,
each with multiple storage places, as well as storage and retrieval devices 29a and 29b, which
travel in the rack aisles extending between the storage racks 28. On the upper end of the rack
aisles, two conveyor track for flat-packed articless 26¢, 26d are arranged, which lead from the
storage for flat-packed articles 20 to the picking station 21.

The picking station 21 may comprise a third robot 25c, a first supply position on the conveyor
track for flat-packed articles 26c, a second supply position on the conveyor track for flat-
packed articles 26d, and a third supply position on a conveyor track for flat-packed arti-

cles 26e, wherein the latter connects the third robot 25¢ to the building opening 24.

Moreover, Fig. 6 also shows an overhead conveying device 6d, which connects the hanging
bag storage 18 to the picking station 21.

In this example, a loading aid for flat-packed articles 27¢ is located at the second supply posi-
tion on the conveyor track for flat-packed articles 26d, and, in this example, a loading aid for
flat-packed articles 27d with two articles 4h, 4i stored therein is located at the third supply po-

sition on the conveyor track for flat-packed articles 26e.

Moreover, multiple autonomous mobile robots 30a..30d with loading aid for flat-packed arti-
cless 27a..27g transported thereon are present in the storage and order-picking system 17
shown in Fig. 6. Specifically, in this regard, the autonomous mobile robots 30a and 30b are
situated between the loading station 5d and the reloading station 19, and the autonomous mo-
bile robots 30c and 30d are situated between the loading station 5d and the picking station 21.

In addition or as an alternative to the hanging bags 4a..4c shown, hanging articles (without
hanging bags) may also be transported on the overhead conveying devices 6a..6d of the stor-
age and order-picking system 17 shown in Fig. 6. Hence, the hanging bag storage may also
assume the function of a hanging article storage.

The functioning of the storage and order-picking system 17 depicted in Fig. 6 is as follows:
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Articles 4a..4i can be delivered via the building openings 23 and 24 and be stored in the hang-
ing bag storage 18 or in the storage for flat-packed articles 20. However, articles 4a..4i may
also be retrieved from the hanging bag storage 18 or from the storage for flat-packed arti-
cles 20 and be transported away via the building openings 23 and 24.

The conveyor track for flat-packed articless 26a..26e and the overhead conveying de-

vices 6a..6d, the storage and retrieval devices 29a, 29b and the autonomous mobile ro-

bots 30a..30d, in this regard, serve the transport of the articles 4a..4i within the storage and or-
der-picking system 17. The robots 25a..25c serve the transfer of articles 4a..4i between the
different conveyor track for flat-packed articless 26a..26e and overhead conveying de-

vices 6a..6d. With the aid of an illustrative example, the operations in the storage and order-

picking system 17 are examined further.

For example, articles 4a..4d can be provided at the building opening 23 of the storage and or-
der-picking system 17, discharged onto the conveyor track for flat-packed articles 26a, and
supplied at the first supply position of the loading station 5d. At the second supply position of
the loading station 5d, an (empty) hanging bag 2a..2d is supplied. Subsequently, the arti-

cles 4a..4d are collected by the first robot 25a from the conveyor track for flat-packed arti-

cles 26a or from the loading aid for flat-packed articles 27a and are loaded into the supplied
hanging bag 2a..2d.

Following this, the expansion/thickness a of the bag body 3 in a loaded hanging bag 2a..2d is
determined with the aid of the first measuring device 11¢. In this process, the measures dis-
closed in connection with Figures 1 to 5 and 7 can be taken. In particular, the expansion a of
the bag body 3 can be compared to a reference value, an orientation of an article 4a..4d placed
into the hanging bag 2a..2d can be compared to a reference orientation and/or stored in a data-
base, assigned to the corresponding hanging bag 2a..2d and/or assigned to a type of the arti-
cle 4a..4d loaded in the hanging bag 2a..2d.

With the aid of the optional second measuring device 11d, the expansion/thickness a of the
bag body 3 of the loaded hanging bags 2a..2d can be determined once more, in order to take
into account shifts of the article 4a..4d during the transport of the hanging bags 2a..2d via the
overhead conveying device 6a. In particular, the determined expansion a of the bag body 3

may be used for calculating a receiving capacity in the hanging bag storage 18. For example,
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it can be checked whether a hanging bag 2a..2d or how many hanging bags 2a..2d can be re-
ceived on an overhead conveying device 6b in the hanging bag storage 18. In this regard, in
particular, a remaining free length of an overhead conveying device 6b may be made refer-
ence to when it is already partially occupied with hanging bags 2a..2d, as it is the case in

Fig. 6. Subsequently, the loaded hanging bags 2a..2d are transported into the hanging bag
storage 18. In other words, the available buffer capacity on the overhead conveying device 6b
and/or in the hanging bag storage 18 may be used optimally, and a maximum number of filled

hanging bags 2a..2d may be received on the respective overhead conveying device 6b.

In a further step, the articles 4a..4f contained in the hanging bags 2a..2d are transferred by the
second robot 25b of the reloading station 19 from the hanging bags 2a..2d into a loading aid
for flat-packed articles 27b. For this purpose, a loaded hanging bag 2a..2d is supplied at the
first supply position of the reloading station 19, and a loading aid for flat-packed articles 27b
is supplied at the second supply position of the reloading station 19. Subsequently, the loading
aid for flat-packed articles 27b is stored, with the transferred articles 4a..4f, in the storage for
flat-packed articles 20. For this purpose, the loading aid for flat-packed articles 27b is trans-
ported by the conveyor track for flat-packed articles 26b to one of the two storage and re-
trieval devices 29a, 29b, taken over by it and stored in the storage rack 28.

When a picking order for picking articles 4a..4g is detected, a loading aid for flat-packed arti-
cles 27b which contains articles 4a..4g assigned to the picking order is retrieved from the stor-
age rack 28 by means of one of the two storage and retrieval devices 29a, 29b and is trans-
ferred onto the corresponding conveyor track for flat-packed articless 26¢, 26d. With the aid
of the conveyor track for flat-packed articless 26¢, 26d, the article 4a..4g is transported to the
first or second supply position of the picking station 21 and supplied there. At the third supply
position of the picking station 21, a loading aid for flat-packed articles 27c is supplied. Subse-
quently, the articles 4a..4g assigned to the picking order are loaded from the loading aid for
flat-packed articles 27b into the loading aid for flat-packed articles 27¢c by the third robot 25c¢.
Alternatively or additionally, of course, it is also possible that an article 4a..4g originating
from the hanging bag storage 18 is transported to the picking station 21 via the overhead con-

veying device 6d, is supplied there and is subsequently loaded into the loading aid for flat-
packed articles 27¢ by the third robot 25c.
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Lastly, in a further step, the articles 4a..4i are dispatched by the loaded loading aid for flat-

packed articles 27c being conveyed to the building opening 23 by the conveyor track for flat-
packed articless 26e and being transported away from there.

At this point, it should again be noted that the example described above is merely illustrative
and there are many further possibilities of how the articles 4a..4i can be handled in the storage
and order-picking system 17.

In general, the processes in the storage and order-picking system 17 are controlled by a cen-
tral control system 31. In the example shown, a radio link to the conveying devices of the
storage and order-picking system 17 is indicated, but of course a wired communication is also
possible. Specific exemplary embodiment for such a central control system 31 are a material

flow computer known per se or a warehouse management system known per se.

In the example shown in Fig. 6, the overhead conveying device 6a..6d is designed as a station-
ary overhead conveying device. However, it is also conceivable that the hanging bags 2a..2d
are transported by the autonomous mobile robots 30a..30d such that the overhead conveying
device is additionally or alternatively designed as a mobile overhead conveying device. For

conveying the hanging bags 2a..2d, the autonomous mobile robots 30a..30d can, for example,

comprise suspension rods.

The robots 25a..25¢ are formed by a jointed-arm robot in the example shown in Fig. 6. How-
ever, it would also be conceivable that a part of the robots 25a..25¢ or all robots 25a..25¢ are

formed by gantry robots.

The adjustment of the bag body 3 from the loading position into the transport position or from
the transport position into the loading position may in general be carried out manually or au-
tomatically. If it is carried out automatically, the robots 25a..25¢ may be used for this purpose.
However, it is also conceivable that an actuation device 15 of the type of the actuation device

15 shown in Fig. 5 is arranged in the loading station 5d.

By the suggested measures, it is possible to perform the algorithms running in an overhead
conveyor system la..1d and/or in the storage and order-picking system 17 based on the actual
dimensions of a hanging bag 2, 2a..2d instead of reverting to assumed dimensions which usu-

ally do not correspond with the facts. The planning in an overhead conveyor system 1a..1d /
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storage and order-picking system 17 may thus be performed more precisely, and the

likelihood of malfunctions may hence be reduced significantly.

Individual features or feature combinations from the different exemplary
embodiments shown and described may represent independent inventive solutions.
The object underlying the independent inventive solutions may be gathered from the

description.

In particular, it should also be noted that the devices shown may in reality comprise
more or fewer components than those shown. In some cases, the shown devices
and/or their components may not be depicted to scale and/or be enlarged and/or

reduced in size.
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List of reference numbers

la..ld Overhead conveyor system

2, 2a..2d Hanging bag

3 Bag body :

3 Side wall stop of the bag body

4, 4a..4i "Article(s)

5a..5d Loading station

6, 6a..6d Overhead conveying device

7 Suspended support

8 Frame

9 Roller

10 Transport carrier (carriage)

11a..11d Measuring device

12 Swing-calming device (broom or brush bar)
13 Output unit (screen)

14 Positioning device (wall)

15 Actuation device

16 Guide track

17 Storage and order-picking system

18 Hanging bag storage

19 Reloading station

20 Storage for flat-packed articles

21 Picking station .
22 Building

23 Building opening

24 Building opening

25a..25¢ Robot

26a..26¢ Conveyor track for flat-packed articles
27a.27¢g Loading aid for flat-packed articles

28 Storage rack

29a, 29b Storage and retrieval device

30, 30a..30d. Autonomous mobile robot

31 Central control system of the storage and order-picking system
a Expansion/thickness of the bag body

CA 3141466 2023-04-19




-27-

We Claim:

1. An overhead conveyor system (1a..1d) comprising

- hanging bags (2, 2a..2d), which each comprise a bag body (3) adjustable
between a transport position and a loading position and made of a non-rigid material,
and which are designed for transporting articles (4, 4a..4i),

- a loading station (5a..5d), at which a hanging bag (2, 2a..2d) may be loaded
with an article (4, 4a..4i) when the bag body (3) is in the loading position,

- an overhead conveying device (6, 6a..6d) for transporting a hanging bag (2,
2a..2d) into the loading station (5a..5d) and for transporting the hanging bag (2,
2a..2d) out of the loading station (5a..5d), characterized by

- a measuring device (11a..11d), which is designed to determine an expansion
(a) of the bag body (3) in a transport direction of the loaded hanging bag (2, 2a..2d) in
the transport position of the bag body (3).

2. The overhead conveyor system (1a..1d) according to claim 1, characterized in

that the measuring device (11a..11d) is arranged in the loading station (5a..5d).

3. The overhead conveyor system (1a..1d) according to claim 1, characterized
that the measuring device (11a..11d) is arranged along a conveying section of the

overhead conveying device (6, 6a..6d) arranged outside the loading station (5a..5d).

4. The overhead conveyor system (la..1d) according to one of claims 1 to 3,
characterized in that the loading station (5a..5d) comprises an actuation device (15),
by means of which the bag body (3) can be adjusted from the transport position into

the loading position and from the loading position to the transport position.

5. The overhead conveyor system (1a..1d) according to one of claims 1 to 4,
characterized in that the hanging bag (2, 2a..2d) comprises

- a suspended support (7) for the suspended transport of the hanging bag (2,
2a..2d) on the overhead conveying device (6, 6a..6d), and

- a frame (8), by means of which the bag body (3) is suspended on the
suspended support (7) and by which the bag body (3) can be adjusted between the

transport position and the loading position.

CA 3141466 2023-04-19




-28 -

6. The overhead conveyor system (1a..1d) according to one of claims 1 to 5,
characterized in that the overhead conveying device (6, 6a..6d) comprises transport
carriers (10) for transporting the hanging bags (2, 2a..2d) into the loading station
(5a..5d) and for transporting the hanging bags (2, 2a..2d) out of the loading station
(5a..5d), which transport carriers (10) are movable by means of a drive device and on

which the hanging bags (2, 2a..2d) are sus-pended via the suspended support (7).

7. The overhead conveyor system (1a..1d) according to one of claims 1 to 6,
characterized in that additionally, a swing-calming device (12), which comprises a
broom or brush bar and is arranged in the movement range of the hanging bag (2,
2a..2d), is provided.

8. The overhead conveyor system (la..1d) according to one of claims 1 to 7,
characterized in that additionally, a positioning device (14) is provided, which is
arranged in the movement range of the hanging bag (2, 2a..2d) and which comprises a

wall aligned transversely to the transport direction of the hanging bag (2, 2a..2d).

9. The overhead conveyor system (1a..1d) according to one of claims 1 to 8,
characterized in that the measuring device (11a..11d) is designed as a camera or a

light grid.

10. A storage and order-picking system (17), characterized by
- an overhead conveyor system (1a..1d) according to one of claim 1 to 9, and
- a hanging bag storage (18), which is connected, in respect of a conveying

stream, to the loading station (5a..5d) via the overhead conveying device (6, 6a..6d).

11. A method for determining an expansion (a) of a bag body (3) of a hanging bag
(2, 2a..2d) of an overhead conveyor system (1a..1d), comprising the steps

- providing (101) the hanging bag (2, 2a..2d) on an overhead conveying de-vice
(6, 6a..6d), which is comprised by the overhead conveyor system (la..1d),

- adjusting (103) the bag body (3) into a loading position,

- loading (104) the hanging bag (2, 2a..2d) with an article (4, 4a..41), and

- after loading, adjusting (105) the bag body (3) into a transport position,

characterized in that
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- the expansion (a) of the bag body (3) in a transport direction of the loaded
hanging bag (2, 2a..2d) is determined (106, 109) in the transport position of the bag
body (3) with the aid of a measuring device (11a..11d).

12. The method according to claim 11, characterized in that the expansion (a) of

the bag body (3) is measured during a standstill of the hanging bag (2, 2a..2d).

13. The method according to claim 11, characterized in that the expansion (a) of
the bag body (3) is measured while the hanging bag (2, 2a..2d) is transported on the
overhead conveying device (6, 6a..6d).

14. The method according to one of claims 11 to 13, characterized in that an
output unit (13) of the loading station (5a..5d) is used to output an instruction to an
operator in the loading station (5a..5d) or to a loading robot (25a..25¢) of the loading
station (5a..5d), to place the article (4, 4a..4i) loaded in the hanging bag (2, 2a..2d)
differently in the hanging bag (2, 2a..2d) if the determined expansion (a) of the bag

body (3) exceeds a reference value.

15.  The method according to one of claims 11 to 14, characterized in that an-
output unit (13) of the loading station (5a..5d) is used to output an instruction to an
operator in the loading station (5a..5d) or to a loading robot (25a..25¢) of the loading
station (5a..5d), to place the article (4, 4a..4i) loaded in the hanging bag (2, 2a..2d)
differently in the hanging bag (2, 2a..2d) if a determined orientation of an article (4,
4a..41) placed into the hanging bag (2, 2a..2d) deviates from a reference orientation

beyond a threshold value.

6. The method according to one of claims 11 to 13, characterized in that a deter-
mined expansion (a) of the bag body (3) is stored in a database, assigned to the
corresponding hanging bag (2, 2a..2d) and/or assigned to a type of the article (4,

4a. 4i) loaded in the hanging bag (2, 2a..2d).

17. The method according to one of claims 11 to 16, characterized in that a
determined expansion (a) of the bag body (3) is used for calculating a receiving

capacity in a hanging bag storage (18) ot in a hanging bag buffer.
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