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(57) Abrégé/Abstract:

Method for constructing a carton flow bed rack (1), comprising the steps of (a) specifying a number of levels of the carton flow bed
rack (1); (b) specifying whether and where each level comprises a load end, and/or an unload end, and/or a stop end; (c)
specifying at least one of a height, a width, and a depth of the carton flow bed rack (1); and (d) providing and dimensioning
components for assembling the carton flow bed rack (1) according to said specifications.
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(57) Abstract: Method for constructing a carton flow bed rack (1), comprising the steps of (a) specifying a number of levels of the
carton flow bed rack (1); (b) specifying whether and where each level comprises a load end, and/or an unload end, and/or a stop end; (¢)
specifying at least one of a height, a width, and a depth of the carton flow bed rack (1); and (d) providing and dimensioning components
for assembling the carton flow bed rack (1) according to said specifications.
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1
Method For Constructing a Carton Flow Bed Rack and Carton Flow Bed Rack

Description

The invention relates to a method for constructing a carton flow bed rack and a

carton flow bed rack.

Carton flow bed racks are used to store and/or distribute loads, in particular parcels,
cartons, and/or other goods. Carton flow bed racks are characterized in that they
comprise a load side from which the rack is loaded and an unload side from which
the rack is unloaded. There are carton flow bed racks that are loaded and unloaded
at the same side. These carton flow bed racks are referred to as LIFO carton flow
bed racks, an abbreviation for ‘last in first out’. There are also other carton flow bed
racks that are loaded and unloaded at different, e.g. opposite, sides. These carton
flow bed racks are referred to as FIFO carton flow bed racks, an abbreviation for ‘first
in first out’. Carton flow bed racks may comprise wheel tracks to transport loads from

one side of the rack to the other side.

Common carton flow bed racks comprise predetermined sizes and are offered as
either LIFO or as FIFO racks.

The problem relates to providing a carton flow bed rack suitable for a specific use.

This problem is solved by the subject-matter of the independent claims. Preferred

embodiments are the subject-matter of the dependent claims.

An aspect relates to a method for constructing a carton flow bed rack, comprising the
steps of: |
- specifying a number of levels of the carton flow bed rack;

- specifying whether and where each level comprises a load end, and/or an
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unload end, and/or a stop end;

- specifying at least one of a height, a width, and a depth of the carton flow
bed rack; and

- providing accordingly dimensioned components for assembling the carton

flow bed rack according to said specifications.

According to this method, a carton flow bed rack is first specified and later assembled
according to the specifications. The specifications may be specified by a user, e. g. a
customer, individually, and/or they may be specified by a manufacturer and/or a
seller of the carton flow bed rack according to other and/or further needs. For
example, the user may either specify a carton flow bed rack comprising a specific
width, or a user may only specify that he wants to fill a hall comprising a given width
with one or more carton flow bed racks. In the latter case,; the manufacturer and/or
seller of the carton flow bed rack may specify the width of the one or more flow bed
racks which is suitable to fill said hall with the given width. Thus, the specifications
correspond to selections and/or choices established in a planning phase for the

carton flow bed rack.

- The number of levels of the carton flow bed rack may be specified as such. The

number of levels may depend on the height of the carton flow bed rack and/or on a
typical working height at the carton flow bed rack. For example, in case the carton
flow bed rack is operated by a person, the working height of an average person
operating the carton flow bed rack may be considered. The working height may also
include a consideration of a ladder and/or a tread that influences the working height
of the operator. The working height may also depend on the working height of a

machine like a robot and/or a forklift.

Furthermore, it is specified for each level of the carton flow bed rack whether this
level should be implemented as a FIFO level or as a LIFO level. FIFO levels, namely
first in first out’ levels, comprise a load end at one side and an unload end at another
side, e. g. the opposite side. LIFO levels, ‘last in first out’ levels, comprise a stop end

at one side and a combined load/unload end at the opposite side. In other words,
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specifying for each level whether and where each level comprises its load end, its
unioad end and/or its stop end corresponds to specifying each level as either a FIFO-
or a LIFO-level. The corresponding specification of the end sides may either be done
individually for each level, or may be specified once for all levels of the carton flow
bed rack.

At least one, preferably at least two or even all three, dimensions, namely the height,
the width, and the depth, of the carton flow bed rack are specified. Therein, each
dimension may be specified individually. Thus, the three dimensions of the carton
flow bed rack may be freely scalable or scalable at a piurality of different scalings.
Each dimension may comprise a predetermined upper and/or lower limit. For
example, the height of the carton flow bed rack may be specified up to a maximum
building height of, e. g., twenty meters as upper limit. The height may also be
specified within a predetermined lower limit of, e. g., twenty centimetres. In this
example, the height of the carton flow bed rack may be selected between 20 cm and
2000 cm. The same may be applicable for each dimension of the carton flow bed

rack.

After establishing these specifications, the components required and/or sufficient for
assembling the carton flow bed rack according to said specifications are provided as
accordingly dimensioned components. The provision and/or selection of the
components may further be based on further specifications identified in the

embodiments of the invention.

The components of the carton flow bed rack may be selected from a pool of
standardised components or may be produced according to said specifications. The
components enable the assembly énd the construction of any carton flow bed rack
specified in the method. The components may comprise poles and/or beams that are
dimensioned according to the established specifications. For example, the length of a
support beam may be cut, and thus dimensioned, according to the specified width
and/or depth of the carton flow bed rack. Alternatively, the support beam may be

produced at the desired, specified width and/or depth as accordingly dimensioned
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component. Similarly, support poles may be cut, and thus dimensioned, according to

‘the specified height of the carton flow bed rack, or they may or they may be produced

at the desired, specified length as accordingly dimensioned component.

In the carton flow bed rack, the height refers to a substantially vertical extension of
the carton flow bed rack, in particular of its vertical support poles. Both the width and
the depth refer to a substantially horizontal extension of the carton flow bed rack. The
terms ‘horizontal’, ‘vertical’, ‘up’, and/or ‘down’ and the like may refer to the reference
system of the Earth in the assembled state of the carton flow bed rack. The depth of
the carton flow bed rack refers to the distance from one end side of the carton flow
bed rack to its opposite end side. In a LIFO-rack or -level, the depth refers to the
distance between the stop end and load/unload end of the individual level. In a
FIFO-rack or -level, the depth refers to the distance between the load end and the
unload end of each level of the carton flow bed rack. The width of the carton flow bed
rack refers to the distance between side beams of the carton flow bed rack that
define the width of the individual levels of the carton flow bed rack substantially

perpendicular to a transport direction of the loads within the individual levels.

The methodAenables a versatile configuration of a carton flow bed rack. In that the
dimensions of the carton flow bed rack may be specified individually, and in that the
configuration of each level of the carton flow bed rack as either FIFO or LIFO may be
specified individually, the carton flow bed rack may be adapted to a specific need of
the customer. Thus, the carton flow bed rack may be adapted to a specific work

station and/or to a specific workflow.

According to an embodiment, the height, the width, and/or the depth of the carton
flow bed rack are specified continuously variable, and the dimensioned components
are produced at a component-station. The component-station may be located at the
manufacturer and/or seller of the carton flow bed rack. Herein, any height, any width,
and/or any depth may be specified continuously variable, e.g. within an upper and/or
lower limit as referred to above. In this embodiment, the height, width, and/or length

may be specified and chosen substantially freely, e.g. not limited by any
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predetermined scaling for the dimensions of the carton ’ﬂow bed rack. Thus, the
design-freedom of the carton flow bed rack is increased. The components may be

produced at the component station at any of the desired and specified dimensions.

However, at the end(s) of the components, e.g. at the end(s) of the support beams,
attachment means may be provided at predetermined and, thus, not specifiable
positions to enable the construction of the rack. Said attachment means may be
prdvided as recesses, openings, protrusion, and the like. Thus, some rack-settings of
the carton flow bed rack may be predetermined and not specifiable, e.g. a constant
distance of at least one of the attachment means at an end of at least one
component. The position of at least some of the attachment means may be
predetermined to connect adjoining components. These predetermined rack-settings

may influence the range in which the height, width, and/or length may be specified

‘and chosen freely. In particular, the predetermined rack-settings may influence the

lower and/or upper limit of the range in which the dimensions may be specified. Thus,
the specifications may be made with respect and in consideration of some

predetermined rack-settings.

The constant, predetermined distance of the attachment means from the ends of the
support beams may depend on a pitch of a production machine at the
component-station. Said pitch, and thus, the predetermined distance, may be from
about 3 mm to about 100 mm, in particular from about 5 mm to about 30 mm,
preferably about 10 mm to about 20 mm. At the component station, the components

may, e.g., be produced in a roll form process and/or in a bending process.

According to an alternative embodiment, at least one of a height, a width, and a

depth of the carton flow bed rack is specified within a predetermined scaling for each
of the three dimensions. Furthermore, the components for assembling the carton flow
bed rack are provided and dimensioned according to said specifications from

standardised components.

Here, at least one, preferably at least two or even all three, dimensions, namely the
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height, the width, and the depth, of the carton flow bed rack are specified within their
respective predetermined scaling. Therein, each dimension may comprise its own
predetermined scaling. For example, the height may be scalable at fivé centimetres,
while the width may be scalable at three centimetres. Thus, the three dimensions of
the carton flow bed rack may be freely scalable at a plurality of different scalings.
Each scaling may comprise a predetermined upper and/or lower limit. For example,
the height of the carton flow bed rack may be scaled up to a maximum building
height of, e. g., twenty meters as upper limit. The height scaling may be, e. g., five
centimetres. The height may also be specified within a predetermined lower limit of, e.
g., twenty centimetres. In this example, the height of the carton flow bed rack may be
selected from 20 cm, 25cm, 30cm, ..., 1995 cm, 2000 cm. The same may be

applicable for each dimension of the carton flow bed rack.

In other words, each of the height, the width, and the depth may be specified and/or
selected within a predetermined scaling comprising a predetermined step size, a
predetermined lower limit, and a predetermined upper limit. However, each of said
three dimensions may be chosen from a plurality of different choices for each
dimension, e. g. of at least five or ten different choices, preferably even more

different choices per dimension.

After establishing these specifications, the components required and/or sufficient for
assembling the carton flow bed rack according to said specifications are selected
from standardised components, e.g. from a pool of standardised components. The
components are standardised in that they enable the assembly and the construction
of any carton flow bed rack specified in the method from these standardised
components. The standardised components may comprise poles and/or beams that
are dimensioned according to the established specifications. For example, the length
of a support beam ‘may be cut, and thus dimensioned, according to the Specified
width and/or depth of the carton flow bed rack. Similarly, support poles may be cut,

and thus dimensioned, according to the specified height of the carton flow bed rack.

The standardised components are scalable according to the predetermined scaling.
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For example, each support beam and/or support pole may comprise a plurality -of
recesses and/or openings for mounting said support pole and/or said support beam
to a further component of the carton flow bed rack. Each pole and/or each support
beam may comprise a plurality of said recesses and/or openings that are spaced
apart from each other at the predetermined scaling distance. For example, a side
beam of the carton flow bed rack may comprise a plurality of openings along its
extension length. The plurality of openings may be provided along the whole length
of the side beam at a distance of, e. g., 2.5 cm. Thus, the depth of the carton flow
bed rack may be specified within a predetermined depth scaling of 2.5 cm. The same
may apply to the predetermined width scaling and/or the predetermined height

scaling.

Each selected standardised component is dimensioned according to the
specifications, e.g. the specified depth, width, and/or height. The predetermined
scaling of the height, the width, and/or the depth may depend on a regular spacing of
attaching means provided along the standardised components, wherein the attaching
means are spaced apart from each other at the respective predetermined Scaling.

These attaching means may, e. g., be recesses, holes, protrusions, and the like.

Providing the pool of the standardised components that enables the assembly of the
different available carton flow bed racks simplifies and speeds up the process of

constructing the carton flow bed rack.

According to a further development of this embodiment, the height, the depth, and/or
the width of the carton flow bed rack is specified within a predetermined scaling of at
most 5 cm. Preferably, at least two (e.g. the width and the depth) or all three of the
dimensions are specified within said predetermined scaling of at most five
centimetres. Here, the individual scalings may be different from each other. For
example, the predetermined height scaling may be five centimetres, the
predetermined depth scaling may be two centimetres, and/or the predetermined
width scaling may be four centimetres. The scaling of the dimensions of the carton

flow bed rack may be provided either in the metric system or in the U.S. customary
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‘measurement system, depending onthe intended market. The narrow scaling

enables an individual configuration of the carton flow bed rack.

According to another further development of this embodiment, the height of the
carton flow bed rack is specified within a predetermined height scaling of at most
3 cm, the depth of the carton flow bed rack is specified within a predetermined depth
scaling of at most 3 cm, and the width of the carton flow bed rack is specified within a
predetermined width scaling of at most 2 cm. This high scalability of the carton flow

bed rack suffices nearly all known requirements for carton flow bed racks.

According to an embodiment, the components are produced at a component-station
in a roll form process. Therein, a long strip of sheet metal, e.g. coiled steel, is bent
into a desired cross-section. The strip may pass through sets of rolls mounted on
consecutive stands, each set performing only an incremental part of the bend, until
the desired cross-section and/or profile of the component is obtained. Roli forming is
advantageous for producing constant-profile parts at long lengths and/or in large

guantities.

According to an embodiment:
~ at least one support pole is selected, dimensioned, and assembled according to
the specified height; and/or
- at least one side beam is selected, dimensioned, and assembled according to
the specified depth for each level of the carton flow bed rack; and/or
— at least one end beam for each specified load end, for each specified unload end,
and/or for each specified stop end, is selected, dimensioned, and assembled ,

according to the specified width.

Here, the components may either be produced at the specified dimension, or they
may be selected from a pool of standardised components comprising a standardised
support pole, a standardised side beam, and/or a standardised end beam. In
particular, the pool of standardised components may comprise a single standardised

support pole that may be selected and assembled in the carton flow bed rack at all
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positions at which a support pole is required. The support pole may be assembled in
a substantially vertically aligned direction defining the overall height of the carton flow
bed rack.

The pool of standardised components may also comprise only a single standardised

side beam that may be scaled and/or dimensioned at the specified depth.

Each level of the carton flow bed rack may comprise (e.g. exactly) two side beams at

opposing lateral side ends of the respective level and/or of the carton flow bed rack.

The standardised end beam may be used and/or assembled in the carton flow bed
rack as either a load beam, an unload beam, a load/unload beam, and/or as stop

beam:.

In a FIFO-rack, two end beams may be selected and assembled for each level of the
carton flow bed rack, one end beam as the load beam and the other end beam as the
unload beam of the respective level. In a LIFO-rack, also two end beams may be
selected and assembled for each level, one end beam as thé stop beam and the
other end beam as the load/unioad beam. Here, the same end beam may be used as
either a load beam, an unload beam, a stop beam, or as load/unioad beam. The
exact functionality of the end beam may depend on the exact position within the
carton flow bed rack, e. g. on its installation height with respect to the respective level

of the carton flow bed rack.

The length of the standardised Support pool is scalable and, thus, dimensionable, to

the specified height. The length of the standardised side beam is scalable to the

~ specified depth. The length of the standardised end beam is scalable to the specified

width.

The pool of standardised components may comprise a single end beam, or it may
comprise a plurality of different end beams, e.g., two end beams comprising a

different beam-height. Each of the different end beams may be used as either of the
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four different kinds of end beams listed above. In this embodiment, a minimum
number of different standardised components are required that enable providing,
dimensioning and/or assembling the support structure of the carton flow bed rack
according to the specified dimensions. The pool may comprise further components,
in particular mounting devices to connect the beams and/or poles referred to above.
This limited number of standardised components enables a quick and easy

preparation and assembly of the carton flow bed rack.

According to a further development of this embodiment:

— at least one unload tray is selected and assembled at a selectable inclination
angle at each specified unload end of the carton flow bed rack; and/or

- at least one wheel track for transporting loads within a level of the carton flow bed
rack is selected and assembled at each load end of the carton flow bed rack;
and/or |

- at least one intermediate beam for supporting a wheel track and/or an unlioad
tray is selected, dimensioned according to the chosen width, and assembled:;
and/or

— at least one mounting device is selected and assembled for connecting each end
beam to a side beam; and/or

— . at least one support device is selected and assembled for connecting each side

beam to at least one support pool.
All the above‘components may be in the pool of standardised components.

A further specification may be specified and considered when selecting the
components for the carton flow bed rack. In particular, the inclination angle of the
unload tray may be specified and/or selected. The unload tray may be assembled at
each unload end of each level of the carton flow bed rack. The unload tray may be in
the pool of standardised components as standardised unioad tray that may be
dimensioned so that it fits within the respective level provided at the specified width.
The unload tray may be dimensioned without any predetermined tray scaling or

within a predetermined tray scaling, e. g. within a predetermined tray scaling of at
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- most five centimetres.

One or more wheel tracks may be selected and assembled within the carton flow bed
rack, in particular between each load end of each level and an intermediate beam of
the respective level of the carton flow bed rack. The wheel track may be in the pool of
standardised components. The wheel track may also be dimensioned according to
the specified depth. However, the length of the dimensioned wheel track may not
correspond to the full depth speéiﬁed for the levels of the carton flow bed rack. The
length of the wheel track may be dimensioned so that it fits within the level of the
carton flow bed rack besides an unload tray. A length of the wheel track may be
specified within a predetermined track scaling, e. g. depending on the wheel diameter

and/or the distance between the individual wheels within the wheel track.

As further item of the pool of standardised components, there may be the
standardised intermediate beam. The intermediate beam may be used and
assembled within the carton flow bed rack to support any individual level of the
carton flow bed rack. Here, the intermediate beam may be used as support for, e. g.
a wheel track and/or a unload tray of the respective level. The intermediate beam
may be provided as standardised intermediate beam that may be dimensioned
according to the specified width. Herein, the length of the intermediate beam may be
dimensioned so that it corresponds to the specified width. Each level may be

provided with one or more intermediate beams.

The pool of standardised components may further comprise mounting devices for
connecting each end beam to a side beam. Herein, there may be a single
standardised mounting device for connecting left and right ends of both the side
beams and the end beams to each other. Thus, the pool of standardised components
may comprise only a single standardised mounting device for establishing all these
connections between the substantially horizontally arranged beams of the carton flow
bed rack.

Furthermore, the support device may be provided as a single standardised support
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device for establishing and/or providing all the connections between each support
pole and the respective side beam. The support device may also be selected and
assembled in the carton flow bed rack as a connection between the support poles

and the end beams.

According to a further development, the poo! of standardised components comprises
further items. Herein:

— at least one side cap is selected and assembled at each end of the side beams;

and/or

- at least one end cap is selected and assembled at each end of the end beam:s.

The end beams, the side beams and/or the support poles may be provided as
substantially hollow profiles that provide significant stability at low weight. However,
whenever these hollow profiles are cut and/or dimensioned to their respective length,
said members may provide sharp edges. The side caps and/or the end caps reduce
an injury risk at said beams of the carton flow bed rack. The pool of standardised
items may comprise exactly two side caps which are mirror-symmetric to each other
for closing two opposite ends of the side beams of the carton flow bed rack. Similarly,
the pool of standardised components may comprise two end caps that are
substantially mirror-symmetric to each other for closing the two opposite ends of the
end beams. In the embodiment comprising the end beams with different
beam-heights, there may be provided more than just these two end caps to enable
closing of all the different end beams, or there may be provided versatile end caps

that may be used to close the ends of either end beam.

According to an embodiment, the method further comprises the step of specifying an
inclination angle of at least one unload tray at each unload beam of the carton flow
bed rack from at least two different inclination angies. This embodiment enables
further individualisation of the carton flow bed rack. Preferably, the inclination angle
of the unload tray may be chosen from at least three different inclination angles. The
inclination angles may be specified within a lower limit of about five degree and within

an upper limit of about fifteen degree. The inclination angles may be specified for
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each level of the carton flow bed rack individually or once for all unload ends of the
carton flow bed rack. The inclination angle of the unload tray specifies the inclination
angle with respect to the side beam and/or with respect to a substantially horizontal
direction of the unload tray, wherein the lower end of the unload tray adjoins the
unload beam of the respective level of the carton flow bed rack. The inclination angle

may correspond to a specific workflow in which the carton flow bed rack is used.

According to an embodiment, the method further comprises the steps:
- specifying a number of wheel tracks at each load beam of the carton flow bed
rack; and/or

- specifying a number of intermediate beams for each level of the carton flow bed

rack.

The number of wheel tracks for each level may be specified once or for each level
individually. The number of wheel tracks may define the size of the loads and/or
cartons loadable onto the respective level at its load end. The wheel tracks may be
dimensioned to correspond to a specified part of the depth of the carton flow bed
rack. The number of intermediate beams may depend on the depth of the carton flow
bed rack and may, e. g., be specified automatically to provide sufficient support. The
further specifications of this embodiment enable further individualisation of the carton

flow bed rack.

According to an embodiment, the method further comprises the step of specifying the
beam-height of each end beam of the carton flow bed rack. For example, at the load
end of each level, a beam-height with an upper end corresponding to an upper height
of adjoining wheel tracks may be desirable. At the unload end of the respective level,
a beam-height providing a stop and/or a step for the loads at an unload tray may be
desirable. Here, the end beams, and in particular the beam-height of the end beams,
may be chosen, and/or selected, and/or specified individually and/or automatically.
Herein, the standardised end beams in the pool of standardised components may be
provided with at least two different beam-heights, corresponding to a larger and a

smaller overall beam-height, in particular in the cross-section of the respective end
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beam.

According to an embodiment, the method further comprises a step of specifying a
vertical distance between two adjacent levels of the carton flow bed rack within a
predétermined scaling of at most five centimetres. This step defines the vertical
distance between two adjacent levels, in particular between each two adjacent levels
of the carton flow bed rack. This vertical distance may be chosen within the

predetermined level scaling for each two adjacent levels individually, or once for all

levels of the carton flow bed rack.

According to an embodiment, the method erther comprises the steps:
— fransmitting said specifications regarding the carton flow bed rack to a
component-étation;
— at the component-station, selecting the required components from standardised
components; and
- at an assembly-side, assemble the carton flow bed rack from the selected and

dimensioned components.

Herein, the component station may comprise and/or be able to fabricate the pool of
standardised components from which the components are selected that are required
and necessary for the individually specified carton flow bed rack. At the component
station, e. g. sufficiently long support poles are selected to enable the specified
height of the carton flow bed rack, sufficiently long side beams are selected for each
level of the carton flow bed rack to provide the specified depth, and/or sufficiently
long end beams are selected to enable realisation of the specified width of the carton
flow bed rack. Here, the selection may be processed according to economic
standards. For example, for a specified height of two metres, the shortest support
poles are s.elected as standardised components that enable a building height of two
metres. This reduces waste. The component station may be different from the
assembly side. The assembly-side may be located at the customer and/or buyer of
the carton flow bed rack. The component-station may be located at the manufacturer

and/or seller of the carton flow bed rack. The specifications may be transmitted to the
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component-station in a digital form, e. g., as digital data. The digital data may be

processed on a computer to select the required standardised components.

In a further development of this embodiment, the method further comprises the steps:
— at the component-station, the selected components are dimensioned according
to the transmitted specifications regarding the carton flow bed rack; and

- the selected and dimensioned components are transported to the assembly-side.

Here, the dimensioning occurs at the component-station. This reduces noise, work
time, and/or waste at the assembly-side. Thus, the component-station not only
enables the selection of the required components, but also comprises the required
machines to dimension, e. g. cut, the selected standardised components according to

the specifications of the carton flow bed rack.

According to an alternative embodiment, the selected components are transported to
the assembly-side (in an undimensioned manner). At the assembly side, the selected
components are dimensioned according to said specifications regarding the carton
flow bed rack. Here, the standardised components are dimensioned and/or cut at the
assembly-side. This embodiment might enable a pre-established packing form of the
standardised components. When sending and/or transporting the standardised
components in their uncut, namely undimensioned manner, they may be packed

more tightly and, thus, be easier to transport.

According to an aspect, a carton flow bed rack comprises:

- a specifiable number of levels, wherein each level of the carton flow bed rack
comprises a specifiable load end, and/or a specifiable unload end, and/or a
specifiable stop end;

— substantially vertically aligned support poles comprising a scalable height each;

— substantially horizontally aligned side beams connected to the support poles,
wherein each side beam comprises a scalable depth; and

— at least one substantially horizontally aligned end beam at each load end, at

each unload end, and/or at each stop end, wherein the end beams comprise a
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scalable depth.
Herein, the support poles, and/or the side beams, and/or the end beams are provided
as components dimensioned according to a specified height, a specified width,
and/or a specified depth of the carton flow bed rack, e.g. from standardised

components.

The carton flow bed rack may be constructed according to the ‘method of the
previous aspect. Thus, all remarks regarding the method apply to the carton flow bed

rack and vice versa.

The support poles, the side beams, and the end beams are scalable. In the carton
flow bed rack, said members are dimensioned according to the specifications,
namely its height, its width, or its depth. The standardised components provide
modules of the carton flow bed rack from which the dimensioned components of the

carton flow bed rack are assembled.

- According to an embodiment, the support poles, and/or the side beams, and/or the

end beams are provided as at least partially hollow profiles. These hollow profiles
increase the stability of the carton flow bed rack at a minimal weight. Furthermore,
the support poles, the side beams, and/or the end beams may be provided as

metallic components which increase the stability of the carton flow bed rack.

Furthermore, all or most of the other components of the carton flow bed rack may be
provided as substantially metallic components. However, end caps and side caps

may be provided as plastic components.

An aspect relates to a carton flow bed rack obtained according to the method of the

first aspect.

Embodiments of the invention are described with reference to the figures. Features of
the embodiments shown in the figures may be combined with each other and/or

further embodiments. Identical reference numbers identify identical or similar features
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of the embodiments. The embodiments as shown by:

Fig. 1 a perspective view of a carton flow bed rack wherein beams are
connected by a mounting device;

Fig. 2 an enlarged detail view of the carton flow bed rack of Fig. 1, an unload
beam supporting an unload tray;

Fig. 3 a perspective view of an end cap of the end beam;

Fig. 4 a perspective view of a support pole with a support device of the carton
flow bed rack of Fig. 1;

Fig. 5 a perspective rear view of a side beam with parts of a mounting device
connecting the side beam to an end beam; and

Fig. 6 a perspective view of an intermediate beam connected to a side beam.

Figure 1 shows a perspective view of a carton flow bed rack 1, in particular a
modular carton flow bed rack. Not all but only some elements of the carton flow bed

rack 1 are shown to enable a better view of its different components.

The carton flow bed rack 1 is supported by at least one support pole 70 arranged in a
substantially vertical direction. A stand 71 of the support pole 70 abuts the floor and
supports the weight of the carton flow bed rack 1 at least partially. The carton flow
bed rack 1 may comprise multiple support poles 70, in particular at least four support

poles 70 arranged at the four corners of the substantially cubic carton flow bed rack

1.

The support pole 70 is connected to at least one side beam 20. The side beam 20 is
implemented as a support beam and aligned in a substantially horizontal direction.
Herein, the side beam 20 may be arranged at an inclination angle of about 1° to
about 10°, e.g. of about 5°, from its upper side at the load end to its lower side at the
unload end. The side beam 20 is aligned substantially perpendicular to the support
pole 70. Figure 1 shows only a single side beam 20 at a far side of the carton flow
bed rack 1. in the carton flow bed rack 1, a corresponding side beam at the opposite

side of the carton flow bed rack 1, namely the side facing the viewer of Fig. 1, is
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omitted. Furthermore, the carton flow bed rack 1 shown in Figure 1 comprises only a
single level, similar to a rack comprising a single shelf. However, different
embodiments of the carton flow bed rack may comprise a plurality of levels arranged
substantially above each other in a vertical direction. In these carton flow bed racks,
the at least one support pole 70 may support a plurality of side beams 20 arranged
above each other. Each level may comprise two side beams 20, arranged at opposite

lateral sides of the level.

The carton flow bed rack 1 comprises three different support beams connected by
two mounting devices 10. At a first end of the side beam 20, in particular at its unioad
end, the side beam 20 is connected to an unload beam 30. The unload beam 30 is
arranged in a substantially horizontal direction and substantially perpendicular to the

side beam 20.

At the opposite end of the side beam 20, in particular at its load end, the side beam
20 is connected to a load beam 40. The load beam 40 is arranged substantially

horizontal and substantially perpendicular to the side beam 20.

At each of said two ends of the side beam 20, a mounting device 10 is arranged to

enable the connection with the respective end beam, namely the load beam 40 or the

‘unload beam 30. In other words, two mounting devices 10 are arranged at and/or

attached to the two ends of the side beam 20.

Between the load beam 40 and the unioad beam 30, the carton fiow béd rack 1
comprises at least one intermediate beam 80 arranged substantially parallel to both
the load beam 40 and the unload beam 30. The side beam 20, the load beam 40, the
unload beam 30, and the intermediate beam 80 define and support a single level of

the carton flow bed rack 1.

Between the load beam 40 and the intermediate beam 80, the carton flow bed rack 1
comprises at least one wheel track 60. The wheel track 60 comprises a plurality of

wheels 62 and/or rolls arranged within a guide rail 61 that support transporting a load,
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in particular a parcel and/or a carton, loaded onto the wheel track 60 at the load
beam 40. The wheel track 60 is shown truncated and may be implemented longer, in
particular some meters long. The wheel track 60 may comprise an inclination from

the load side towards the intermediate beam 80.

Supported by both the intermediate beam 80 and the unload beam 30, an unload tray
50 is arranged. The unload tray 50 abuts the wheel track 60 at the intermediate beam
80. A load, which is loaded onto the wheel track 60 at the load beam 40, may be
transported by gravity on the inclined wheel track 60 to the intermediate beam 80
where it is transferred to the unload tray 50. The unload tray 50 is arranged in a tilted
manner comprising an inclination that enables a sliding movement of a load from the
higher end of the unload tray 50, arranged at the intermediate beam 80, towards the
lower end of the unload tray 50, arranged at the unload beam 30. At said lower end
of the unload tray 50, the unload beam 30 may provide a stop that limits further
transportation of the load. Thus, the load may rest upon the unload tray 50 until it is
unloaded at the unload beam 30.

The load beam 40 and the unload beam 30 are provided as end beams of the carton
flow bed rack 1. The side beam 20, the load beam 40 and the unload beam 30

provide support beams of the carton flow bed rack 1.

Different carton flow bed racks may comprise a plurality of wheel tracks 60 arranged
substantially parallel to each other and/or a plurality of unload trays 50 in the same
level. In these carton flow bed racks, a plurality of loads, in particular parcels and/or
cartons, may be loaded at the load side in parallel, namely the side which ends at the
load beam 40. The shown carton flow bed rack 1 supports loading cartons from one
side (the load side) and unloading them from the opposite side (the unload side) of
the carton flow bed rack 1. This build of the carton flow bed rack is referred to as
FIFO - first in first out’.

In different embodiments, carton flow bed racks may support loading and unloading

at the same side. These builds of the carton flow bed rack are referred to as LIFO -
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last in first out’. The invention may be implemented as a LIFO and/or as a FIFO
carton flow bed rack. A LIFO carton flow bed rack may be implemented without any
unioad tray 50, because each level of the carton flow bed rack will be loaded and
unloaded at the same end beam. Therefore, in a LIFO carton flow bed rack, the loads
may only be supported by wheel tracks 60 arranged between both opposite end
beams. In another embodiment of a FIFO carton flow bed rack without unioad tray,
the loads may also be only supported by wheel tracks 60 between the load beam(s)
and the respective unioad beam(s).

At the ends of the side beam 20, the mounting devices 10 are arranged to enable the
connections to the end beams 30, 40. Here, the mounting devices 10 may be
identical. The mounting device 10 comprises an attachment plate 11 that is arranged
with a first flat side facing the side beam 20. The mounfing device 10 further
comprises an eccentric stud 15 inserted into a through-hole of the attachment plate
11 and into an opening 21 of the side beam 20. The side beam 20 comprises a
plurality of such openings 21 arranged substantially equidistantly from each other in a

substantially horizontal direction along its substantially vertically aligned flat surface.

As shown in Figure 1, the load beam 40 is arranged at the load end of the side beam

- 20 at a different height than the unload beam 30 at the unload end of the side beam

20. In the shown embodiment of the carton flow bed rack 1,' the unload beam 30 is
arranged lower than the load beam 40. However, both different height positions
and/or installation heights of the respective end beams 30, 40 are supported and

enabled by identical mounting devices 10.

At the support pole 70, a support device 90 is arranged. The support device 90 is
fixed to the support pole 90 at a specified height and supports the side beam 20. The
carton flow bed rack 1 may comprise a plurality of support poles 70, in particular at
least two support poles 70 supporting each side beam 20. Usually, no support poles
70 are arranged at the load end and at the unload end to enable free access to these
ends. However, in different embodiments, support poles 70 may be arranged to also

support at least one of the end beams, namely the unload beam 30 and the load
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beam 40. In particular in LIFO-racks, support poles may be arranged at the stop

beam where no access to the loads is required.

Fig. 2 shows an enlarged detail view of the carton flow bed rack 1 of Fig. 1, namely
an end of the unload beam 30 supporting the unload tray 50. The unload beam 30 is
provided as an at least partially hollow profile, wherein the cross section of the
unload beam 30 is mostly hollow and at least partially surrounded by the, e.g.,
metallic structure forming the unload beam 30. The implementation of the beam as at

least partially hollow profile increases the stability of the respective beam.

The unload beam 30 comprises a notch 34 at its inner side, namely its side facing
towards the center of the respective level of the carton flow bed rack 1. At its upper,
lower, and outer surface, the unload beam 30 is substantially closed. The notch 34
extends along the whole inner side of the unload beam. In other words, the notch 34

is as long as the carton flow bed rack 1 is wide.

The notch 34 provides a rest for a protrusion shield 52 of the unload tray 50. The
protrusion shield 52 is arranged at an end of the unload try 50 facing the unload side
of the carton flow bed rack 1 and protrudes into the notch 34. The protrusion shield
52 of the unload tray 50 rests on a lower rim of the side beam 30 adjoining the notch
34.

At its inner side, the unload beam 30 further comprises a plurality of lower recesses
31 and a plurality of upper recesses 32. The lower recesses 31 are arranged as siots
within the lower rim of the unload beam 30. The upper recesses 32 are arranged as
slots within an upper rim adjoining the notch 34. The recesses 31, 32 are used to

connect the unload beam 30 to the side beam 20 via the mounting device 10.

Both the upper recesses 32 and the lower recesses 31 are equidistantly spaced
apart from each other along the width of the carton flow bed rack 1, namely along the
whole inner side of the unload beam 30. The recesses 31, 32 are spaced apart by an

end beam séaling Se. Said end beam scaling St corresponds to a substantially
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horizontal length measured from a center of one recess 31, 32 to a center of each
adjoining recess 31, 32. The end beam scaling S may be less than 5 cm, preferably

less than 2 cm, in particular from about 1 ¢cm to about 1,5 cm.

The unload beam 30 is provided from a standardized component, namely from a
standardized end beam comprising a small beam-height. Said standardized end
beam is dimensioned according to a specified width of the carton flow bed rack 1.
The width of the carton flow bed rack 1 may be specified within a predetermined
width scaling, corresponding to the end beam scaling Se. After the desired width of
the carton flow bed rack 1 is specified, one of the standardized end beams may be
cut, truncated, and/or dimensioned to suffice said specified width. Thus, the unload

beam 30 is provided.

To enable safe assembly of the carton flow bed rack 1, the width may only be
specified within said predetermined width scaling of the carton flow bed rack 1, which
depends on the end beam scaling Se. Thus, in the assembled carton flow bed rack 1,
the recesses 31, 32 of all unload beams 30 (corresponding to dimensioned
§tandardized end beams) comprise predetermined distances to the ends of the
unload beam 30 and may, thus, be safely connected via the mounting devices 10 to

their respective side beams 20.

The unload tray 50 is provided as‘a substantially flat sheet comprising an inclination
from an upper tray end arranged at the intermediate beam 80 towards a lower tray
end arranged at the unload beam 30. At the lower tray end, a step is provided within
the unload tray 50 forming a stop shield 51. The stop shield 51 serves as a stop for
any load arranged on top of the unload tray 50. The stop shield 51 is aligned within a
plane that is substantially perpendicular to the main surface of the unload tray
arranged at the inclination. The inclination of the unioad tray 50 may be specified

when planning the carton flow bed rack 1.

The unload tray 50 is provided from a standardized component, namely from a

standardized unload tray. Said standardized unload tray is dimensioned according to
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a specified width of the carton flow bed rack 1. The width of the carton flow bed rack
1 may be specified within a predetermined width scaling, corresponding to the end
beam scaling Se. After the desired width of the carton flow bed rack 1 is specified,
one of the standardized unload trays may be cut, truncated, and/or dimensioned to

suffice said specified width. Thus, the unload tray 50 is provided.

At a lateral end of the unload beam 30, an end cap 33 is provided closing the hollow
profile of the unload beam 30. Without the end cap 33, the lateral side would be open,
similar to the lateral end of the load beam 40 facing the viewer in Fig. 1. The end cap
33 closes the lateral end of the side beam 30 and may be implemented as plastic

component.

Fig. 3 shows a perspective view of the end cap 33 of the end beam 30. The end cap
33 comprises a main body 33M and an upper body 33U which is connected to the
main body 33M via a connection 33C. The end cap 33 may be provided as a
standardised component for closing the lateral ends of the end beams which may

comprise two different beam-heights.

For an end beam comprising a first, e.g. small, beam-height (as the unload beam 30),

the main body 33M is sufficient to close its lateral end. Therefore, the upper end 33U

~is not required and may be folded back as shown in Fig. 3.

For an end beam comprising a second, e.g. large, beam height (as the load beam 40
shown in Fig. 1),'the main body 33M is insufficient to close its lateral end. For closing
the load beam 40, the upper end 33U is not folded back but arranged as an

extension of the main body 33M to enlarge the area that the end cap 33 may close.

Even though not shown in a separate figure besides figure 1, the load beam 40 is
also provided from a standardized component, namely from a standardized end
beam comprising the large beam-height. The standardized end beam comprising the
large beam-height is formed similar to the standardized end beam comprising the

small beam-height from which the unload beam 30 is provided.
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Thus, similar to the unload beam 30, at its inner side, the load beam 40 comprises a
plurality of lower recesses 41 and a plurality of upper recesses 42. The lower
recesses 41 are arranged as slots within a lower rim of the load beam 40. The upper
recesses 42 are arranged as slots within an upper rim adjoining a notch 44. The
recesses 41, 42 are used to connect the load beam 40 to the side beam 20 via the

mounting device 10.

Both the upper recesses 42 and the lower recesses 41 are equidistantly spaced
apart from each other along the width of the carton flow bed rack 1, namely along the
inner side of the load beam 40. The recesses 41, 42 are spaced apart by the end
beam scaling Se which may be the same as the end beam scaling Se of the unioad
beam 30.

The standardized end beam from which the load beam 40 is provided, is
dimensioned according to a specified width of the carton flow bed rack 1. After the
desired width of the carton flow bed rack 1 is specified, one of the standardized end
beams with the large beam-height may be cut, truncated, and/or dimensioned to
suffice said specified width. Thus, the load beam 40 is provided. To enable safe
assembly of the carton flow bed rack 1, the width may only be specified within said
predetermined width scaling of the carton flow bed rack 1, which depends on the end
beam scaling Se. Thus, the recesses 41, 42 of all load beams 40 corresponding to
dimensioned standardized end beams comprise predetermined distances to the ends
of the load beam 40 and may, thus, be safely connected via the mounting devices 10

to their respective sides beams 20.

Similar to the load beam 40 and the unload beam 30, also stop beams and
load/unload beams in FIFO-racks may be provided from these two standardised end
beams with the, e.g., two different beam-heights. The standardized end beams with
the larger beam-height may - besides the already mentioned beam-height - be
substantially identical to the standardized end beams with the small beam-height.

However, the standardized end beam with the larger beam-height may comprise a
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slightly larger upper rim and, thus, a slightly larger inner side facing the center of the

respective level.

Fig. 4 shows a perspective view of the support pole 70 with the support device 90 of
the carton flow bed rack 1. The support pole 70 is supported at its lower base by the

stand 71 which may be implemented as a flat metallic plate. The stand 71 supports a
substantially vertically arranged profiled rail 72 which may be implemented as at least

partially hollow profile.

Along its (substantially vertical) length, the profiled rail 72 comprises a plurality of
support openings 73. These support openings 73 are equidistantly spaced apart from
each other by a first pole scaling Se+ along the height of the carton flow bed rack 1.
Said first pole scaling Sp1 corresponds to a substantially vertical length measured
from a center of one of the support openings 73 to a center of an adjoining support
opening 73. The first pole scaling Sp1 may be less than 5 cm, preferably less than

3 cm, in particular from about 1.5 cm to about 2.5 cm.

The support pole 70 is provided from a standardized component, namely from a
standardized support pole. Said standardized support pole is dimensioned according
to a specified height of the carton flow bed rack 1. The height of the Carton flow bed
rack 1 may be specified within a predetermined height scaling, corresponding to the
first pole scaling Spy. After the desired height of the carton flow bed rack 1 is
specified, one of the standardized support poles may be cut, truncated, and/or
dimensioned to suffice said specified height. Thus, the support pole 70 is provided.
To enable safe assembly of the carton flow bed rack 1, the height may only be
specified within said predetermined width scaling of the carton flow bed rack 1, which

depends on the first pole scaling Se1.

In some embodiments, the height of the carton flow bed rack may not be specified

but is predetermined, e.g. according to standard working heights.

At the support openings 73, the support device 90 is fixed to the support pole 70 by
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fixtures 93. The fixtures 93 may be implemented as screws and may be inserted into
side slits 95 of a support plate 91 of the support device 90. The support plate 91 may
be bent to cling to the outer surface of the profiled rail 72. At least some of the side
slits 95 may be spaced apart from each other at the first support scaling Se1 to

enable easy assembling with the fixtures 93.

A main part of the support plate 91 may be arranged at an inner side of the profiled
rail 72 facing the center of the carton flow bed rack 1. The side slits 95 and the
fixtures 93 may be arranged at a side of the profil‘ed rail 72 not facing the center of
the carton flow bed rack 1. Thus, space for the loads on the different levels of the

carton flow bed rack 1 is freed.

The support plate 91 may comprise a plurality of front slits 96 in the side facing the

~center of the carton flow bed rack 1. These front slits 96 are equidistantly spaced

apart from each other by a second pole scaling Sp2 along the height of the carton
flow bed rack 1. Said second pole scaling Sp2 corresponds to a substantially vertical
length measured from a center of one of the front slits 96 to a center of an adjoining
front slit 96. The second pole scaling Seq may be less than 5 cm, preferably less than

3 cm, in particular from about 1.5 cm to about 2.5 cm.

The predetermined height scaling of the carton flow bed rack 1 may depend either on
the first pole scaling Sp1, the second pole scaling Sez, or both.

The front slits 96 provide grip for a bracket 92 of the support device 90. The bracket
92 protrudes from the support plate 91 inwards towards the center of the carton flow
bed rack 1. An upper part of the bracket 92 forms an upper surface and, thus, a
support for the side beam 20. The side beam 20 may be fixed to the bracket 92 by a

fixture 94, e.g. a screw.

The carton flow bed rack 1 may comprise one support device 90 for each of its levels
at each support pole 70. In other embodiments, the support plate 91 extends
substantially along the whole height of the profiled rail 72. Here, a single support

device 90 at each support pole 70 suffices comprising a bracket 92 for each level. In
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some embodiments, the front slits 96 are provided at the inner side of the profiled rail

72, thus providing direct access for the brackets 92 without support plate 91.

The vertical distance between the levels of the carton flow bed rack 1, the number of
levels, and/or the height of the carton flow bed rack 1 may be specified with respect

to the first and second pole scaling Sp1 and Spz.

Fig. 5 shows a perspective view of an outer side of the side beam 20 with a parts of
the mounting device 10 connecting the side beam 20 to the unload beam 30 (which
is omitted in Fig. 5).

As shown in Fig. 1, the mounting device 10 comprises an attachment plate 11 that is
arranged with a first flat side facing the side beam 20. The mounting devicé 10
further comprises an eccentric stud 15 inserted into a through-hole of the attachment
plate 11 and into an opening 21 of the side beam 20. The side beam 20 comprises a
plurality of such openings 21 arranged substantially equidistantly from each other in a
substantially horizontal direction along its substantially vertically aligned flat surface.
The openings 21 are spaced apart by a side beam scaling Ss. Said side beam
scaling Ss corresponds to a substantially horizontal length measured from a center of
one of the openings 21 to a center of an adjoining opening 21. The side beam scaling
Ss may be less than 5 cm, preferably less than 3 cm, in particular from about 2 cm to

about 3 cm.

At the unload end of the side beam 20 facing the unload beam 30, a side cap 22 is
arranged. The side beam 20 is provided as an at least partially hollow profile,
wherein the cross section of the side beam 20 is mostly hollow and at least partially
surrounded by the e.g. metallic structure forming the side beam 20. The
implementation of the profile as at least partially hollow increases the stability of the
respective beam. The mounting device 10 is arranged within the hollow profile of the

side beam 20.

In Fig. 5, only the tip at an insertion end of the eccentric stud 15 is shown protruding
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from the back side of the side beam 20. The eccentric stud 15 is turned into a
position wherein pins at its tip prevent the eccentric stud 15 from moving out of the
opening 21 against an insertion direction. To enable an easy insertion of the insertion
end of the eccentric stud 15, the openings 21 are substantially circular shap‘ed
comprising wing-like extensions that enable access for the pins of the eccentric stud
15.

Figure 5 further shows engaging elements 12 of the attachment plate 11 protruding
past the side cap 22 of the side beam 20 into the hollow profile of the unload beam
30 where they support the weight of the unload beam 30. In the assembled state, the
engaging elements 12 engage into the recesses 31, 32 of the unload beam 30 or the
recesses 41, 42 of the load beam 40.

The side beam 20 is provided from a standardized component, namely from a
standardized side beam. Said standardized side beam is dimensioned according to a
specified depth of the carton flow bed rack 1. The depth of the carton flow bed rack 1
may be specified within a predetermined width scaling, corresponding to the side
beam scaling Ss. After the desired depth of the carton flow bed rack 1 is specified,
one of the standardized side beams may be cut, truncated, and/or dimensioned to
suffice said specified depth. Thus, the side beam 20 is provided. To enable safe
assembly of the carton flow bed rack 1, the depth may only be specified within said
predetermined depth scaling of the carton flow bed rack 1, which depends on the
side beam scaling Ss. Thus, in the assembled carton flow bed rack 1, the openings
21 of all side beams 20 (corresponding to dimensioned standardized side beams)
comprise predetermined distances to the ends of the side beam 20 and may, thus,

be safely connected via the mounting devices 10 to the end beams 30 and 40.

Fig. 6 shows a perspective view of the intermediate beam 80 connected to the side
beam 20. The intermediate beam 80 is provided as at least partially hollow profile
from a standardized component, namely from a standardized intermediate beam.
Said standardized intermediate beam is dimensioned according to a specified width

of the carton flow bed rack 1. As already mentioned, the width of the carton flow bed
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rack 1 may be speciﬁéd within a predetermined width scaling, corresponding to the
end beam scaling Se. After the desired width of the carton flow bed rack 1 is
specified, one of the standardized intermediate beams may be cut, truncated, and/or
dimensioned to suffice said specified width. Thus, the intermediate beam 80 is

provided.

At a predetermined distance from at least one of its ends, at least one a bottom silit
81 is cut into the dimensioned intermediate beam, so that the dimensioned
intermediate beam 80 may be set on a lower rim of the side beam 20 as shown in Fig.
6. Here, the intermediate beam 80 provides support for both the wheel tracks 60 and
the unload tray 50. The intermediate beam 80 may Comp‘rise at least one protrusion
82 at its end facing the side beam 20, e.g. arranged between the bottom slit 81 and
its lateral end. The protrusion 82 extends substantially downwards and is arranged
within one of a plurality of holes 24 provided at a lower side of the side beam 20.
Thus, a lateral sliding movement of the intermediate beam 80 on the lower rim of the

side beam 20 is prevented.

To construct the carton flow bed rack 1, some specification are made, e.g. a width, a
depth, a height, an inclination for the unload trays 50, and/or a number of level is
specified. Afterwards, said specifications are transmitted to a component-station
comprising the standardised components. The required standardised components
are selected at the component-station and transported to an assembly-side. The
standardised components are dimensioned according to the specifications, either at
the component-station or at the assembly-side. At the assembly side, the

dimensioned components are assembled to construct the carton flow bed rack 1.

In an alternative embodiment, the individual components are produced at their
specified dimension, e.g. length. Here, no standardised components are required.
Thus, the components may be provided with less, e.g. only the required, attachment
means arranged at predetermined, e.g. constant, distances to the respective end of
the components. In particular, the side beam 20 may comprise less (e.g. only the

required) openings 21 at its ends. The unload beam 30 may comprise less (e.g. only
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the required) recesses 31, 32 at its ends. The load beam 40 may comprise less (e.g.
only the required) recesses 41, 42 at its ends. Also, the support pole 70 and/or the
support plate 91 may comprise less (e.g. only the required) support openings 73,
side slits 95, and/or front slits 96. The predetermined distances of the attachment
means 21, 31, 32, 41, 42, 73, 82, 95, and/or 96 at the respective components may be
part of predetermined rack-settings that may be considered when specifying the

carton flow bed rack.

However, this rack may be provided with identical components, some of which may
be standardised, e.g. the same mounting devices 10, side caps 22, end caps 33, etc.
Furthermore, also some of the parts of the other components may be identical and,
e.g., standardised, e.g. the wheels 62 of the wheel tracks 60, the brackets 92 of the

support devices 90, efc.
List of Reference Numerals

1 carton flow bed rack
10 mounting devbice
11 attachment plate
12 engaging element
15 eccentric stud

20 side beam

21 opening

22 side cap

23 lower rim

24 hole

30 unload beam

31 lower recess

32 - upperrecess

33 end cap

33C connection

33M  main body
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34
40
41
42
50
51
52
60
61
62
70
71
72
73
80
81
82
90
91
92
93
94
95
96
Se
Sp1
Se2
Ss

WO 2018/001563

upper body
notch

load beam

lower recess
upper recess
unload tray

stop shield
protrusion shield
wheel track
guide rail

wheel

support pole
stand

profiled rail
support openings
intermediate beam
bottom slit
protrusion
support device
support plate
bracket

fixture

fixture

side slit

front slit

end beam scaling
first pole scaling
second pole scaling

side beam scaling
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Claims

1. Method for constructing a carton flow bed rack, comprising the steps of:

- specifying a number of levels of the carton flow bed rack;

- specifying whether and where each level comprises a load end, and/or
an unload end, and/or a stop end,

- specifying a height, a width, and a depth of the carton flow bed rack within
a predetermined scaling for each of the three dimensions;

- providing accordingly dimensioned components for assembling the car-
ton flow bed rack according to said specifications from standardised com-
ponents comprising attaching means spaced apart from each other at the
respective predetermined scaling, wherein side beams of the carton flow
bed rack comprise a plurality of openings as the attaching means that are
arranged equidistantly from each other at the predetermined depth scal-
ing and wherein end beams of the carton flow bed rack comprise a plu-
rality of recesses as the attaching means that are arranged equidistantly
from each other at the predetermined width scaling; and

- assembling the carton flow bed rack according to the specifications,
wherein the end beams of the carton flow bed rack are connected to the
side beams of the carton flow bed rack by mounting devices inserted into

the openings of the side beams and into the recesses of the end beams.

2. The method according to claim 1, wherein the height, the depth, and/or the
width of the carton flow bed rack is specified within a predetermined scaling of at

most 5 cm.

3. The method according to any one of claim 1 or 2, wherein the components

are produced at a component-station in a roll form process.
4. The method according to claim 1, wherein:

- at least one support pole is selected, dimensioned, and assembled ac-
cording to the specified height; and/or

Date Regue/Date Received 2020-10-08
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at least one side beam is selected, dimensioned, and assembled accord-
ing to the specified depth for each level of the carton flow bed rack; and/or
at least one end beam for each specified load end, for each specified
unload end, and/or for each specified stop end, is selected, dimensioned,

and assembled according to the specified width.

5. The method according to claim 4, wherein:

at least one unload tray is selected and assembled at a specifiable incli-
nation angle at each specified unload end of the carton flow bed rack;
and/or

at least one-wheel track for transporting loads within a level of the carton
flow bed rack is selected and assembled at each load end of the carton
flow bed rack; and/or

at least one intermediate beam for supporting a wheel track and/or an
unload tray is selected, dimensioned, and assembled according to the
chosen width; and/or

at least one mounting device is selected and assembled for connecting
each end beam to a side beam; and/or

at least one support device is selected and assembled for connecting
each side beam to at least one support pole; and/or

at least one side cap is selected and assembled at each end of the side
beams; and/or

at least one end cap is selected and assembled at each end of the end

beams.

6. The method according to claim 1, further comprising the step of specifying an

inclination angle of at least one unload tray at each unload beam of the carton flow

bed rack from at least two different inclination angles.

7. The method according to claim 1, further comprising the steps:

specifying a number of wheel tracks at each load beam of the carton flow
bed rack; and/or

specifying a number of intermediate beams for each level of the carton

Date Regue/Date Received 2020-10-08
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flow bed rack.

8. The method according to claim 1, further comprising the step of specifying
the beam-height of each end beam of the carton flow bed rack;

and/or

further comprising the step of specifying a vertical distance between two adjacent
levels of the carton flow bed rack within a predetermined scaling of at most 5 cm.

9. The method according to claim 1, further comprising the steps:
- transmitting said specifications regarding the carton flow bed rack to a
component-station;
- atthe component-station, selecting the required components from stand-
ardised components; and
- atanassembly-side, assemble the carton flow bed rack from the selected

and dimensioned components.

10.  The method according to claim 9, wherein:

- at the component-station, the selected components are dimensioned ac-
cording to the transmitted specifications regarding the carton flow bed
rack; and

- the selected and dimensioned components are transported to the assem-
bly-side.

11.  The method according to claim 9, wherein:
- the selected components are transported to the assembly-side; and
- atthe assembly-side, the selected components are dimensioned accord-

ing to said specifications regarding the carton flow bed rack.

12.  Carton flow bed rack, comprising:
- a specifiable number of levels, wherein each level of the carton flow bed
rack comprises a specifiable load end, and/or a specifiable unload end,

and/or a specifiable stop end;

- substantially vertically aligned support poles comprising a scalable height

Date Regue/Date Received 2020-10-08



10

15

20

25

35

at a predetermined height scaling each;

- substantially horizontally aligned side beams connected to the support
poles, wherein each side beam comprises a scalable depth at a prede-
termined depth scaling; and

- atleast one substantially horizontally aligned end beam at each load end,
at each unload end, and/or at each stop end, wherein the end beams
comprise a scalable depth at a predetermined width scaling;

wherein

- the support poles, the sides beams, and the end beams are provided as
standardised components comprising attaching means spaced apart
from each other at the respective predetermined height, depth, and width
scaling, wherein side beams of the carton flow bed rack comprise a plu-
rality of openings as the attaching means that are arranged equidistantly
from each other at the predetermined depth scaling and wherein end
beams of the carton flow bed rack comprise a plurality of recesses as the
attaching means that are arranged equidistantly from each other at the
predetermined width scaling;

- the standardised components being dimensioned according to a speci-
fied height, a specified width, and a specified depth of the carton flow bed
rack; and

- the end beams of the carton flow bed rack are connected to the side
beams of the carton flow bed rack by mounting devices inserted into the
openings of the side beams and into the recesses of the end beams.

13.  The carton flow bed rack according to claim 12, wherein the support poles,

and/or the side beams and/or the end beams are provided as at least partially hollow

profiles.

Date Regue/Date Received 2020-10-08
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