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Abstract

A mounting device (10) for connecting two support beams (20, 30, 40) of a rack, In
particular of a carton flow bed rack (1), comprises an attachment plate (11). The
attachment plate (11) comprises a through-hole (14) arrangeable adjacent an
opening (21) of a first (20) of the two support beams and at least one first engaging
element (12) for engaging with a recess (31, 32) of a second (30; 40) of the two
support beams when the attachment plate (11} is arranged with a first flat side (11C)
facing the first support beam (20). The mounting device (10) further comprises an
eccentric stud (15) insertable into the through-hole (14) of the attachment plate (11)
and the opening (21) of the first support beam (20). Therein, turning the eccentric
stud (15) adjusts a position of the first engaging element (12) in the recess (31, 32)

of the second support beam (30, 40).
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MOUNTING DEVICE AND METHOD FOR CONNECTING TWO SUPPORT BEAMS

Description

The invention relates to a mounting device and method for connecting two support

beams of a rack, in particular of 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, and others that are loaded and unloaded at different, e.g. opposite,

sides. Carton flow bed racks may comprise wheel tracks to transport loads from one

side of the rack to the other side.

For enabling a stable support, e.g. of these wheel tracks and the loads, support
beams are provided. In particular at edges of the rack, two support beams are
connected to each other substantially perpendicular to each other. This connection of
the support beams is vital for the carton flow bed rack, because it has to provide a
substantial stability to resist heavy usage when loading and unloading loads onto and
from the carton flow bed rack. Therefore, said connection of the support beams

should provide sufficient strength and durability.

Furthermore, since each rack comprises a plurality of said edge-connections, it is

advantageous if these connections may be established simply and quickly.

The problem relates to providing an improved connection for two support beams of a

rack, in particular of a carton flow bed rack that requires increased stability.
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An aspect relates to a mounting device for connecting two support beams of a rack,
in particular of a carton flow bed rack, comprising an attachment plate. The
attachment plate comprises a through-hole arrangeable adjacent an opening of the
first of the two support beams and at least one first engaging element for engaging
with a recess of a second of the two support beams. The attachment plate Is
arranged with a first flat side facing the first support beam. The mounting device
further comprises an eccentric stud insertable into the through-hole of the
attachment plate and into the opening of the first support beam. Therein, turning the
eccentric stud adjusts a position of the first engaging element in the recess of the

second support beam.

The mounting device Is used to establish a connection between the two support
beams. In particular, the mounting device enables establishing a firm and/or stable
connection of the two support beams in a substantially perpendicular manner.
Preferably, the support beams are provided as substantially horizontally aligned
support beams, namely side beams, end beams, front beams, back beams, and/or
intermediate beams that support substantially horizontally aligned elements of the

rack, in particular elements like shelves, trays, wheel tracks, and/or loads.

The mounting device is especially suitable to connect two support beams of a
carton flow bed rack, since the mounting device provides a substantial durability,
strength, and stability. Furthermore, the mounting device enables a simple and fast

installation.

The mounting device comprises at least two elements, namely the attachment plate
and the eccentric stud. The attachment plate may be provided with two flat sides
arranged opposite from each other, namely the first flat side and a second flat side.

The attachment plate may be implemented as a sheet, in particular a metal sheet

CA 2972523 2018-09-05
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that may be fixed to the first support beam with its first flat side facing the first
support beam. The attachment plate may comprise two substantially tlat surfaces,
namely at its first and second flat sides, that are at least 10 times, preferable at least
50 times larger than the surfaces of all its other (small) sides, namely its lateral

and/or upper/lower side(s).

The attachment plate may be substantially rectangular, wherein its four small lateral
sides are aligned substantially horizontally and vertically when the mounting device is
arranged in its operating position. In its operating position, the attachment plate
connects the two support beams and fixes them to each other. By providing the
attachment plate as a substantially flat sheet, the mounting device requires only

minimal space. Therefore, the availabie space for the functionality of the rack is

enlarged.

The through-hole pierces the attachment plate (and thus extends) from its first flat
side to its second flat side. The through-hole may comprise a defined inner diameter

corresponding to and/or interacting with an outer diameter of the eccentric stud.

The at least one first engaging element may be provided as a hook and/or as a
protrusion protruding from the attachment plate, namely from the first lateral side of
the attachment plate. The shape of the engaging element is designed to interact with
the at least one recess of the séoond support beam. In particular, at least one outer

dimension like a width and/or length of the engaging element may be designed o

correspond to an inner dimension like a width and/or height of the recess of the
second support beam. The engaging element may protrude from the attachment

plate in a different direction than the extension direction of the through-hole of the

attachment plate.

The attachment plate may be intended to be arranged at an end of the first support
heam and at an end of the second support beam. These two ends of the two support

beams may face each other, in particular the support beams may be substantially

perpendicuiar.
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The attachment plate is fixed to the first support beam by the eccentric stud inserted
into and/or through the through-hole and into and/or through the opening of the first
support beam. In its operating position, the eccentric stud supports at least the

weight of the attachment plate.

In the operating position, the attachment plate may be arranged with its two flat sides

in a substantially vertical plane. Thus, the through-hole is arranged in a substantially

horizontal direction piercing the attachment plate. The eccentric stud is inserted into
and through the through-hole along an insertion direction substantially corresponding

to the extension direction of the through-hole.

The first support beam may comprise a plurality of openings that are all suitahble to
receive the eccentric stud at least partially and, thus, to support the mounting device
at the first support beam. The opening of the first support beam may pierce the first
support beam at least partially, thus allowing the eccentric stud to be arranged at
least partiaily inside the opening. In the operating position of the mounting device,
the opening of the first support beam is aligned with the though-hole of the

attachment piate.

Similarly, the second support beam may comprise a plurality of recesses that are
suitable to receive the at least one engaging element of the attachment plate. In the

operating position of the mounting device, the recess of the second support beam Is

aligned with the engaging element of the attachment plate.

With the attachment piate fixed to the first support beam by the eccentric stud, the
position of the at least one engaging element is also fixed relative to the first support
heam. Therefore, the at least one first engaging element may support and/or carry
the second support beam when engaged with its recess. In the operating position,
the eccentric stud not only supports the weight of the attachment plate, but also of
the second support beam, at least partially, via the attachment plate and the at least

one first engaging eiement.
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The eccentric stud may be turned when inserted into the through-hole and the
opening of the first support beam. In its operating position, the eccentric stud may be
arranged in at least two different positions, namely an unlocked position and a locked
position. In its unlocked position, the first engaging element may be moved freely into
and/or out of the recess of the second support beam. in its locked position, the
position of the first engaging element is shifted from the unlocked position, so that
the first engaging element may not be moved out of the recess of the second support
beam anymore. In this locked position, the two support beams are mounted,

attached, and/or fixed to each other.

The eccentric stud may be turned and/or switched between at ieast said two
positions by turning the eccentric stud. Said turning may be achieved by spinning
and/or turning the eccentric stud about its predetermined turning axis, e.g. about its
insertion direction, which supstantially corresponds and/or is parallel to the extension
direction of the through-hole of the attachment plate. The turning movement of the
accentric stud may be similar to a screwing movement of a screw. The eccentric stud
comprises at least an eccentric section that is eccentric with respect to the turning

axis of the eccentric stud.

When moved from the locked position to its uniccked position and vice versa, the

alignment and/or orientation of an eccentric section of the eccentric stud may shift

between at least two different positions. The eccentric section comprises an

eccentric outer diameter interacting with the through-hole of the attachment plate. In
particular, when viewed upon against the insertion direction, the outer diameter at
the eccentric section may be shaped similar to an ellipsoid, wherein the radius of the

ellipsoid is measured from a turning axis corresponding to the insertion direction. At
least at one enlarged section, the radius of the ellinsoid is larger than at least at one
small section. The tuming axis is the axis that the eccentric stud is turned about
when moving from the locked position into the unlocked position and vice versa. The
position of the turning axis may be well defined by a center of the opening within the

first beam and a mounting section of the eccentric stud comprising a substantially
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circular outer diameter.

In its operating position, the eccentric section of the eccentric stud comprising the
eccentric outer diameter is arranged within the through-hole of the attachment plate.
Turning the eccentric stud within the through-hole adjusts the alignment and/or
orientation of the eccentric outer diameter of the eccentric stud within the through-
hole. Therefore, shifting the position of the eccentric stud within the through-hole
may shift the position of the attachment plate relative to the opening of the first
support beam and, thus, relative to the first support beam. In particular, turming the
eccentric stud may result in lifting and/or lowering the attachment plate relative to the
first support beam, depending on the tQming direction. Thereby, the relative position
of the first engaging element relative o the first support beam may be aitered and or

adjusted.

The mounting device enables a simple and quick installation of the rack. The
elements of the mounting device may be provided as metallic elements to proviae
sufficient stability. in particuiar, the attachment plate may be provided as single plece
comprising the engaging element and the through-hole. Therefore, also the elements
of the mounting device may be produced in a simple manner. The fixation of the two
support beams by a single turn of the eccentric stud simplities the instaliation,
including later adjustments and/or tuning of the height and/or position. Summarizing,

the mounting device improves the connection between the two support beams.

According to an embodiment, the through-hole comprises a section with a reduced
inner diameter interacting with an eccentric outer diameter of the eccentric stud
inserted into the through-hole. The through-hole may be provided as substantially

circular hole providing sufficient space tor the eccentric section of the eccentric stud.

nrises the

* [ ]
However at at least onhe section of the through-hole, the through-hole com

reduced inner diameter, e.q. a protrusion limiting the size of the through-hole at this
section. The section with the reduced diameter may comprise dimensions insufficient
to interact with and/or engage a smaller end of the eccentric section of the eccentric

stud. However, the section with the reduced diameter will interact and/or engage with
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the larger end of the eccentric section.

According to an embodiment, the first engaging element is arranged at a first lateral
side of the attachment plate. Therein, the first engaging element protrudes from the
first lateral side and out of said first lateral side of the attachment plate. The first
engaging element may protrude from the attachment plate within the plane in which
the attachment plate is arranged in. In other word, the first engaging element may be

part of the sheet out of which the attachment plate is formed.

The first lateral side may be a side of the attachment plate that is arranged
substantially vertically in the operating position of the mounting device. The first
lateral side may be arranged at the end of the first support beam facing the second
support beam, and, thus, facing the direction of the edge area at which the two
support beams are connected to each other. Herein, the first engaging element may
protrude from the attachment plate in a direction that is substantially perpendicuiar to
the extension direction of the through-hole. Therefore, this configuration is especiaily
suited to support two support beams that are connected substantially perpendicular

to each other.

In a further development of this embodiment, at least one second engaging element
is arranged at a second lateral side of the attachment plate, and the second
engaging element is for engaging with the recess of the second support beam when

the attachment plate is arranged with a second flat side facing the first support

heam. Here, the attachment plate is versatile in that it may be attached to the first
support beam either with its first flat side facing the first support beam or with its
second flat side facing the first support beam. Depending on the orientation of the
attachment plate, namely upon which of its flat sides faces the first support beam,
aithar the at least one first engaging element may be used ¢ engage the recess ¢of
the second support beam, or the at least one second engaging element may be used
fo engage the recess of the second support beam. The first engaging eiement and
the second engaging element may be arranged at opposite lateral sides of the

attachment plate. This embodiment further simplities the installation of the mounting
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device in that the attachment plate may be attached to the first support beam by

either of its two flat sides.

In a further development of this embodiment, the second engaging element, which is
arranged on the second lateral side of the attachment plate, is arranged at a different
height than the first engaging element, which is arranged on the first lateral side of
the attachment plate. Herein, the respective heights are compared in an operating
position of the attachment plate. Thus, the first engaging element will protrude from
the first lateral side at a different vertical height than the second engaging element
protrudes from the attachment plate when the second flat side of the attachment
plate is facing the first support beam. This asymmetry enables different building
heights and/or installation heights of the second support beam with respect to the

first support beam.

In some embodiments, at least one third engaging element and/or at least one fourth
engaging element may be arranged at an upper and/or a lower side of the
attachment plate. Herein, ail the different engaging elements may be arranged at
different heights, thus enabling up to four different building heights and/or installation

heights for the second support beam:.

According to an embodiment, the attachment plate comprises two first engaging
elements for engaging with two recesses of the second support beam, wherein the

two engaging means are spaced from each other, e.g. spaced along the first iaterai
side of the attachment plate. Arranging two first engaging elements with two

recesses of the second support beam further stabilizes the connection between the
two support beams. When the eccentric stud is turned within the through-hole, the
position of both the first engaging elements is adjusted synchronously. Providing two
first engaging elements at different positions on the first lateral side further enables
choosing the installation height of the second support beam by choosing which of the
two first engaging elements o use to engage the recess of the second support
beam. Here, a (e.g. further) selection choice is provided regarding the

building/installation height of the second support beam. In the embodiment wherein a

CA 29772523 2017-06-30
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second engaging element is also provided at the second lateral side, the attachment

plate may comprise two second engaging elements at the second lateral side.

According to an embodiment, the eccentric stud is insertable through the through-
hole and the opening of the first suppert beam in an insertion direction. Therein a
circumference of the eccentric stud varies along the insertion direction from an
nsertion end of the eccentric stud to a base end of the eccentric stud. The insertion
direction may correspond and/or be paraliel to the turning axis of the eccentric stud
in the operating position. The insertion end of the eccentric stud may be provided at
a tip of the eccentric stud that is inserted into the through-hole and the opening of the
first support beam first. The base end may be larger than the rest of the eccentric
stud and may be an end of the eccentric stud that is not inserted into the through-
hole. In the operating position, the base end may still be arranged at the side of the
attachment plate from which the eccentric stud is originally inserted into the through-
hole. The circumference refers to an outer diameter of the eccentric stud in a
direction perpendicular to the insertion direction. Because the circumference of the
sccentric stud is different along its insertion direction, the eccentric stud may provide

different functionalities at different sections along its insertion direction.

According to a further development ot this embodiment, the circumference of the
eccentric stud at its base end is larger than an inner diameter of the through-hole of
the attachment plate. Herein, an eccentric section of the eccentric stud adjoins the
hase end and comprises an eccentric circumference. In this embodiment, the
eccentric stud comprises at least one section at the base end comprising a large
circumference which is adjoined by the eccentric section of the eccentric stud
comprising the eccentric circumference. The eccentric stud may be inserted into the

through-hole up to the base end of the eccentric stud. In the operating position, the

hase end of the eccentric stud may abut the attachment plate. Thus, the eccentric
saction of the eccentric stud is located within the through-hole of the attachment
slate providing the functionality described above. The base end of the eccentric stud
orovides an abutting function that enables and/or simplifies a predetermined

alignment of the eccentric stud within the through-hole of the attachment plate.
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Additionally or alternatively, the eccentric stud comprises a mounting section
adjoining the insertion end. The mounting section is arranged in the opening of the
first support in an operating position, wherein the insertion end comprises an at least
nartially larger circumference than the mounting section. The mounting section may
comprise a substantially circular outer circumference serving as a bearing for the
eccentric stud within the opening of the first support beam. Furthermore, the shape
of the mounting section may define the turning axis of the eccentric stud when
moving the eccentric stud from its locked position into its unlocked position and vice
versa. At the insertion end of the eccentric stud, at least one part may comprise an
enlarged circumference to prevent the eccentric stud from being removed
unintentionaily against the insertion direction and out of the opening of the first
support beam. In particular, there may be provided at least one pin at the insertion
end of the eccentric stud that ensures that the eccentric stud remains within the

opening of the first support beam.

in an embodiment, at least cne of the base end and the inserticn end of the
eccentric stud is adapted to be turned by a standard tool, in particular a screw driver,
a wrench or the like. In particular, said end may be provided with a screw slot, a
cross screw head, a hexagon socket, and/or an outer hexagonal socket. This
implementation enables an easy operation of the turning maovement ot the eccentric

stud by operating said end of the eccentric stud by its corresponding standard oo},

thus turning the eccentric stud about its turning axis.

According to an embodiment, the attachment plate is arrangeable inside the first
support beam so that the first engaging eiement engages through and/or past an end

cap of the first support bearn. Since the attachment plate may be arranged at an ena

of the first support beam that faces the second support beam, the end cap may be
arranged at the end of the first support beam closing said support beam. This may
be the case when the first suppert beam is at least partially hollow. Herein, the
attachment plate may be arranged within the hollow support beam near the end cap

of the first support beam. In this position, only the first engaging element may
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nrotrude from the end of the first support beam through and/or past the end cap of
the first support beam providing support for the second support beam. In other
words, the first engaging element may be shaped to correspond to the shape of the
end cap of the first support beam. Herein, the shape of the end cap may support a

stable positioning and/or attaching of the attachment plate at the first support beam.

One aspect relates to a carton flow bed rack comprising at least a side beam and a
first end beam, wherein the first end beam is mounted to a first end of the side beam
by a first mounting device according to the previous aspect. The attachment plate of
the first mounting device is attached to the side beam, the eccentric stud of the first
mounting device is inserted into the through-hole of the attachment plate of the first
mounting device and a first opening of the side beam, and the first engaging element
of the attachment plate of the first mounting device is engaged with a recess of the

first end peam.

Herein, the side beam corresponds to the first support beam and the first end beam
corresponds to the second support beam as referred to in the previous aspect. 1he

first mounting device is used to connect the side beam and the first end beam.

According to an embodiment, the carton flow bed rack comprises a second end
beam, wherein the second end beam is mounted to a second end of the side beam
by a second mounting device according to the previous aspect. The attachment plate
of the second mounting device is attached to the side beam, the eccentric stud of the
second mounting device is inserted into the through-hole of the attachment plate of
the second mounting device and a second opening of the side beam, and the first
engaging element of the attachment piate of the second mounting device is engaged

with a recess of the second end beam.

In other words, the side beam comprises two ends. At both of said ends, a mounting
device according to the first aspect is connecling said ends {¢ an respective end
beam. The mounting device may be used to further connect the side beam at both

the loading side of the carton flow bed rack and at the uniocading side of the carton
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flow bed rack. The mounting device is in particular versatile in that it may be used to
connect the side beam at both opposite ends to different kinds of end beams, In

particular to a loading end beam and to an unloading end beam.

In a further development of this embodiment, the first mounting device is identical to
the second mounting device, and the first end beam is arranged at the first end of
the side beam, the second end beam is arranged at the second end of the side
beam, and the first end beam is arranged at a different height than the second end
beam. The height may be measured relative to the respective end of the side beam.
In other words, identical mounting devices comprising identical attachment plates
and identical eccentric studs are mounted to the side beam and provide connections
for the two end beams at different heights. The attachment piate may be arranged at
the side beam with different flat surfaces facing the side beam, thereby arranging
different engaging elements to protrude from the respective end of the side beam

towards the respectiveé end beam.

An aspect relates to a method for connecting two support beams of a rack, in

particular of a carton flow bed rack, comprising the steps of:

- arranging an attachment plate with a first flat side facing a first of the two
support beams;

— arranging a through-hole of the attachment plate adjacent an opening cf the
first support beam;

— inserting an eccentric stud into both the through-hole of the attachment plate

and the opening of the first support beam;

- engaging at least one first engaging element with a recess of a2 second of the
two support beams; and

- adjusting a position of the first engaging eiement In the recess of the secona

support beam by turning the eccentric stud.

The method may be realized by a mounting device according to the first aspect.

CA 29772523 2017-06-30
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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. ldentical reference numbers identify identical or similar

features of the embodiments. The embodiments as shown by:
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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, showing the
mounting device connecting a side beam to an end beam,;

Fig. 3 a side view of a first flat side of an attachment plate of a mounting device
in which an eccentric stud Is inserted;

Fig. 4 a side view of a second fiat side of an attachment plate of a mounting
device,;

Fig. 5A  a side view of an eccentric stud of a mounting device;

Fig. 5B a perspective view of a base end of an eccentric stud;

Fig. 5C  a perspective view of an insertion end of an eccentric stud;

Fig. 6 a perspective rear view of a mounting device connecting a side beam 1o
an end beam,; and

Fig. 7 a perspective view of a mounting device engaging an end beam.

Figure 1 shows a perspeclive view of a carton flow bed rack 1 wherein three
different support beams are connected by two mounting devices 10. Not ali but only

some elements of the carton flow bed rack 1 are shown 10 enable a better view of

the different elements.

The carton flow bed rack 1 is supported bv at least one suppott pole 70 arranged in a

substantially vertical direction. A base of the support pole 70 abuts the floor and

+ r+ | a¥~¥a. i 't +I + Tall T v+
supperts the weight of the carfen ficw bed rack 1 gt least partially. The carton fiow

bed rack 1 may comprise multiple support poles 70, in particular at least four support

ooles 70 arranged at the four corners of the substantiaily cupic carton flow bed rack
1.
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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 perpendicuilar to the suppornt
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
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

ahove each other.

At a first end of the side beam 20, in particular at its unload end, the side beam 20 Is
connected to an unioad 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 further support beam, namely the load
beam 40 or the unioad beam 30. Iin other words, two mounting devices 10 are
arranged at and/or attached to the two ends of the side beam 20. The functionality
and further details of the mouniing device 10 zre explained in reference 1o the

following figures.

Between the load beam 40 and the unload beam 30, the carton flow bed rack 1

comprises at least one intermediate beam 80 arranged substantially paraliel {o both
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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 and/or rolls that support transporting a load, 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 to 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
heam 80. A load which is loaded onto the wheel track 60 at the load beam 40, may
he transported by gravity by the inclinated wheel track 60 to the intermediate beam
80 where it is transferred to the unioad tray 50. The unioad tray 50 is arranged in a
tited 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 saic
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 unioad tray 50

until it is unloaded at the unload beam 30.

The load beam 40 and the unload beam 30 provide end beams of the carton tlow
bed rack 1. The side beam 20, the load beam 40 and the unload beam 30 provide

support beams of the carton fiow 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 unicad trays 50 at 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
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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 sometimes
referred to as FIFO - ‘first in first out’. In different embodiments, carton flow bed
racks may support loading and uniocading at the same side. These builds of the
carton flow bed rack are sometimes referred to as LIFO - ‘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 unload 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 unload tray, the iocads may aiso
be only supported by wheel tracks 60 between the load beam(s) and the respective

unload beam(s).

At the ends of the side beam 20, the mounting devices 10 are arranged to enable the
connections o the end beams 30, 40. Here, the mounting devices 10 may be
identical. 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 unioad
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.

Figure 2 shows an enlarged detail of the carton ftlow bed rack 1. In particular, Figure
2 shows the end of the side beam 20 that is connected to the unioad beam 30 by the

mounting device 10. The mounting device 10 comprises an attachment plate 11 that
s arranged with 2 first flat side facing the side beam 20. The mounting 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

CA 29772523 2017-06-30



10

15

20

25

30

17

surface.

At the unload end of the side beam 20 facing the unload beam 30, an end 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.

At two lateral sides of the attachment plate 11, engaging elements 12, 13 are
provided. Figure 2 shows second engaging eiements 13 provided at a second laterali
side of the attachment plate 11 that is facing away from the unload beam 30.
However, covered by the end cap 22, the attachment plate 11 further comprises first
engaging elements 12 that engage into recesses 31 and 32 of the unload beam 30.
The first engaging elements 12 are arranged at a first lateral side of the attachment
plate 11 and are shaped simiiar to the second engaging elements 13 which are

shown in Figure 2.

The unload beam 30 may aiso be provided as a hollow profile comprising a row of
upper recesses 32 and a row of lower recesses 31. Both kinds of recesses 31 and
32 are provided as substantially vertically aligned slois comprising a closed upper

rim. This closed upper rim of ine respective slots provides a support point that is
supported by the first engaging elements 12 at the first lateral side of the attachment

plate 11 facing the unioad beam 30.

Fig. 3 shows the mounting device 10 in more detail, namely a side view of a first fiat
side 11C of the attachment plate 11 comprnsing a through-hole 14, Figure 3 shows
the mounting device 10 from the flat side facing away from the viewer of Fig. 2.

Figure 3 shows the first flat side 11C that is facing the side beam 20 in Figtire 2.

The mounting device 10 comprises substantially two elements, namely the
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attachment plate 11 and the eccentric stud 15.

Figure 4 shows a side view of a second flat side 11D of the attachment plate 11
without the eccentric stud 15. Figure 3 and Figure 4 show the attachment plate 11
from its two opposite flat sides 11C and 11D. The attachment plate 11 is shaped
substantially rectangular. In its operating position, the attachment plate 11 is
arranged in a substantially vertically aligned plane and substantially parallel to the
side beam 20. In its operating position, either the first flat side 11C or the second flat
side 11D faces the side beam 20. Depending on which of its flat sides 11C or 11D
faces the side beam 20, and depending on whether the mounting device 10 Is

mounted on a left or right end of the side member 20, either a first lateral side 11A of

the attachment piate 11 or a second lateral side 11B of the attachment piate 11
faces towards the further beam that is supposed to be connected to the side beam
20. For example, as shown in Figure 2, the attachment plate 11 Is arranged at the
side beam 20 so that its first lateral side 11A is arranged adjacent the end cap 22

and/or facing the unload beam 30.

In the embodiment shown in Figures 3 and 4, the attachment plate 11 comprises the
two lateral sides 11A and 11B on which first and second engaging elements 12 and
13 are arranged. At the first lateral side 11A, two first engaging elements 12 are
arranged. At the second lateral side 11B, two second engaging elements 13 are
arranged. The engaging elements 12 and 13 protrude from their respective lateral

side 11A, 11B of the attachment plate 11 and are shaped substantially like hooks.
The engaging elements 12, 13 are intended to engage with the recesses 31 and 32
of the unload beam 30 (see Figure 2) or with similar recesses of the load beam 40

(see Figure 1).

While the upper and lower side of the attachment plate 11 are subsfantially smocoth,

its both lateral sides 11A, 11B comprise the engaging elements 12 and 13. The

mooth shape of the upper and lower ends/sides of the attachment plate 11 enabie

(2

an aligned arrangement within the hollow side beam 20. Here, the terms upper and

iower refer to the reference system of the eartn.
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The engaging elements 12, 13 protrude from their respective lateral side 11A and
11B in a substantially horizontal direction towards a bend and/or a knee. At saic
bend and/or knee, they change their alignment in a substantially vertically, upwards
directed alignment. Thus, the engaging elements 12, 13 provide sufficient grip and

stability within the recesses 31 and 32 to fix the beams together.

As shown in Figures 3 and 4, the first engaging elements 12 are arranged at a lower
vertical height at the first lateral side 11A than the second engaging elements 13 are
arranged at at the second lateral side 11B. Thus, the attachment plate 11 provides

two different available installation heights for the end beam 30, 40.

As shown in Fig. 1, at the unload end of the side beam 20, the attachment plate 11 is
arranged with its first flat side 11C facing the side member 20, so that the first
engaging elements 12 are arranged at the connection edge. Thus, the unload beam
30 is arranged at a lower installation height than the side beam 20. At the load end of
the side beam 20, the attachment plate 11 is aiso arranged with its first flat side 11C
facing the side beam 20. However, here the second lateral side 11B with the second
engaging elements 13 face the connection edge and the load beam 40. Thus, the
load beam 40 is arranged at a higher installation height than the unload beam 30,

e.g. at the same height as the side beam 20.

Depending on the orientation of the attachment plate relative to the side beam 20, In

particular depending on which of its flat sides 11C or 11D faces the side member 20,
the alignment of the attachment plate 11 defines the connection height and/or the

installation height for the respective end beam 30, 40.

As shown in Figure 4 the sunstant

least one through-hole 14. Here, the through-hole 14 is arranged substantially at the
center of the attachment plate 11. The through-hole 14 is substantially circuiar
shaped. However, at one section, it comprises a section 14R with a reduced inner

diameter. This section 14R with the reduced inner diameter provides a working
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surface and a contact surface for the eccentric stud 15 to interact with. In particular,
the section 14R may limit and/or stop the rotation of the eccentric stud 15 at a
predetermined position. As shown in Figure 4, the attachment plate 11 may comprise
further recesses and/or holes that may increase the stability of the attachment plate
11 and/or that may allow a (e.g. controlled and/or predetermined) deformation of the
attachment plate 11. Said deformation may balance cumulatea tolerances of the
components with respect to the specific assembly and may increase the stability of

the assembly due 1o the spring efiect.

Figures 5A, 5B, and 5C show the eccentric stud 15 from different perspectives.
Figure 5A shows a side view of the eccentric stud 15. Figure 5A shows the side view
from a direction that is substantially perpendicuiar to its insertion direction 1. The
eccentric stud 15 extends from its insertion end 19 1o iis base end 16 along its
insertion direction |. Along its insertion direction |, the eccentric stud 15 comprises
different circumferences and/or outer diameters. Here, the diameters are measured
in a diameter direction D substantially perpendicular to the insertion direction |. The
insertion direction { corresponds to the direction along which the eccentric stud 15 is

inserted into the through-hole 14 and the opening 21 of the side beam 20.

As shown in Figure 5A, the eccentric stud 15 comprises Its largest diameter at its
base end 16. The base end 16 is too large to fit through the through-hole 14 and will,

thus, remain at the side of the attachment plate 11 from which the eccentric stud 15

15 inserted info the through-hole 14. This is also shown in Fig. 2 and 3.

Adjoining the base end 16, the eccentric stud 15 comprises an eccentric section 17.
The eccentric section 17 comprises an eccentric outer diameter. On other words, the

outer diameter at the eccentric section 17 is larger on one side than on another side.

2

i

he

n 1 ] " _.ﬂ"\ L aa] ] [ [ ] &
This is 2lse shown in Figure 8C. The eccentric section 17 interacts with the throu

(9

g

hole 14 of the attachment plate, in particular with the section 14R comprising

reduced diameter (see Figure 4).

As shown in Figure 5A, between the insertion end 19 ana the eccentric section 17,
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the eccentric stud 15 comprises a mounting section 18. The mounting section 13
comprises the smallest diameter. The mounting section 18 is designed to be
arranged within the opening 21 of the side beam 20 in the operating position. The
mounting section 18 has a substantially circular shape (see also Figure 5C). The
circular outer shape of the mounting section 18 corresponds to a substantially

circular inner shape of the openings 21 of the side beam 20.

At the insertion end 19 of the eccentric stud, the eccentric stud 15 comprises at least
one pin 19P, preferably two pins 19FP at opposite sides of the insertion end 19 (see
Figure 5C). The pins 19P extend from the insertion end 19 in a substantially
perpendicular direction to the insertion direction 1, e.g. substantially parallel to the

diameter direction D. The two pins 18P may extend in a direction opposite to the

insertion end 19.

Figure 5B shows a view of the base end 16. The base end 16 Comprises a turn head
16T at its center. In the shown embodiment, the turn head 16T comprises both an

inner and an outer heXagonal shape that may be operated by a standard {ool like a

wrench and/or a hex key.

Figure 6 shows a perspective rear view at the connected beams 20 and 30. Here,
only the tip, namely the insertion end 19, of the eccentric stud 15 protrudes from the
back side of the side beam 20. The eccentric stud 15 is turned info a position
wherein the pins 19F prevent the eccentric stud from moving out of the opening 21
against the insertion direction |. To enable an easy insertion of the insertion end 19

comprising the pins 19P, the openings 21 are substantially circular shaped

comprising wing-like extensions that enable access for the pins 19,
Figure 8 further shows the first engaging elements 12 protruging nast the end 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.

Figure 7 shows a perspective view of the mounting device 10 engaging with the
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unload beam 30 as end beam. In Figure 7, the end cap 22 and the side beam 20 are

omitted. The two first engaging elements 12 are engaged with one of the upper
recesses 32 and with one of the lower fecesses 31, respectively. In this position,
turning the base end 16 of the eccentric stud 15, e.g. by turning it by use of a wrench
and/or a hexagonal key, adjusts the position of the eccentric section 17 within the

through-hole 14 of the attachment plate 11.

Whenever the eccentric section 17 is oriented so that its side with the largest outer
diameter faces the section 14R with the reduced diameter of the inner through-hole
14, the position of the attachment plate 11 relative to the side beam 20 is amendedq,
e.g. lowered. In this lowered position, the first engaging elements 12 may easily be
inserted into the recesses 31 and 32. When the eccentric stud 15 is shifted into
another position, e.g. into the position shown in Figure 3, wherein the largest
diameter of the eccentric section 17 faces away from the section 14R, the position of
the attachment plate 11 relative to the side beam 20 is shifted. Here, the whole
attachment plate 11 is lifted upwards in its locked position. in this locked position, the
first engaging elements 12 are iocked within the recesses 31, 32 of the unioad beam
30. The actual height of the engaging elements 12 and/or 13 in the locked position
may depend on the actual orientation of the eccentric section 17 within the through-
hole 14. In the locked position, the connection between the two beams, namely the
side beam 20 and the unload beam 30, may be fixed as long as the eccentric stud

15 is not turned again into its unlocked position.

The eccentric stud 15 may comprise an indicator 161, in particular at its base end 16
(see Figure 5B). The position of the indicator 16B indicates the actual orientation of
the eccentric section 17 and, thus, the iocked and/or unlocked position of the

eccentric stud 15 when viewed upon from its base end 16. The indicator 161 may e.g.

he implemented as a recess and/or as a marker.

As shown in, e.g., Fig. 4, the attachment plate 11 may comprise an indicator 111 to
indicate the orientation of the attachment plate 11. The indicator 11l may be

implemented as at least one hole, and/or at least one protrusion, and/or as at least
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one (e.g. colored) marker that shows the orientation of the attachment plate 11.

The mounting device 10 enables a simple, durable and fast assembly of the carton

flow bed rack 1.

List of Reference Numerals

1 carton flow bed rack
10 mounting device
11 attachment plate
11A  first lateral side
10  11B second lateral side
11C first flat side
11D second fiat side
111 indicator
12 first engaging element
15 13  second engaging element
14 through-hole
14R  section with reduced diameter
135 eccentric stud
16 baseend
20 1ol Indicator
18T {urn head

17 eccentric section

18 mounting section

19 insertion end
25 19P pin

20  sids beam

2 opening

22  endcap

30 unioad heam

30 31 IOWETl recess
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32
40
50
60

80

upper recess

load beam

unioad tray

wheel track
support pole
intermediate beam
insertion direction

diameter direction

CA 29772523 2017-06-30

24



25

Claims

1. Mounting device for connecting two support beams of a rack,
comprising:
- an attachment plate comprising:

- a through-hole arrangeable adjacent an opening of a first of the

two support beams and

- at least one first engaging element for engaging with a recess of a
second of the two support beams when the attachment plate is

arranged with a first flat side facing the first support beam;

and
- an eccentric stud insertable into the through-hole of the attachment

plate and the opening of the first support beam;

wherein

- turning the eccentric stud adjusts a position of the first engaging element

in the recess of the second support beam;

- the eccentric stud is insertable through the through-hole and the opening
of the first support beam in an insertion direction, and wherein a
circumference of the eccentric stud varies along the insertion direction

from an insertion end of the eccentric stud to a base end of the eccentric

stud; and

- the eccentric stud comprises a mounting section adjoining the insertion
end and arranged in the opening of the first support beam in an operating

position, wherein the insertion end comprises at least partially a larger

circumference than the mounting section.

2. Mounting device according to claim 1, wherein the rack Is a carton

flow bed rack.

3. Mounting device according to claim 1 or 2, wherein the through-hole

comprises a section with a reduced inner diameter interacting with an eccentric
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outer diameter of the eccentric stud inserted into the through-hole.

4. Mounting device according to any one of claims 1 to 3, wherein the

first engaging element is arranged at a first lateral side ot the attachment plate.

5. Mounting device according to claim 4, wherein at least one second
engaging element Is arranged at a second lateral side of the attachment plate,
and wherein the second engaging element is for engaging with the recess of the
second support beam when the attachment plate is arranged with a second flat

side facing the first support beam.

6. Mounting device according to claim 5, wherein the second engaging
element, which is arranged on the second lateral side of the attachment plate, iIs
arranged at a different height than the first engaging element, which is arranged

on the first lateral side of the attachment plate.

7. Mounting device according to any one of claims 1 to 6, wherein the
attachment plate comprises two first engaging elements for respectively
engaging with two recesses ot the second support beam, and wherein the two

first engaging means are spaced from each other.

8. Mounting device according to any one of claims 1 to 7, wherein the
circumference of the eccentric stud at its base end is larger than an inner
diameter of the through-hole of the attachment plate, and wherein an eccentric
section of the eccentric stud adjoins the base end and comprises an eccentric

circumference.
9. Mounting device according to any one of claims 1 to 8, wherein at

least one of the base end and the insertion end of the eccentric stud Is adapted

to be turned by a standard tool.
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10. Mounting device according to any one of claims 1 to 9, wherein the
attachment plate is arrangeable inside the first support beam so that the first

engaging element engages through or past an end cap of the first support beam.

11. A carton flow bed rack, comprising at least a side beam and a first end
beam, wherein the first end beam is mounted to a first end of the side beam by a
first mounting device according to any one of claims 1 to 10, and wherein:

- the attachment plate of the first mounting device is attached to the
side beam,

- the eccentric stud of the first mounting device is inserted into the
through-hole of the attachment plate of the first mounting device and a
first opening of the side beam, ana

- the first engaging element of the attachment plate of the first mounting

device is engaged with a recess of the first end beam.

12. The carton flow bed rack according to claim 11, comprising a second
end beam, wherein the second end beam is mounted to a second end of the side
beam by a second mounting device according to any one of claims 1 to 10, and
wherein:

- the attachment plate of the second mounting device is attached to the

side beam,

- the eccentric stud of the second mounting device is inserted into the
through-hole of the attachment plate of the second mounting device
and a second opening of the side beam, and

- the first engaging element of the attachment plate of the second

mounting device is engaged with a recess of the second end beam.

13. The carton flow bed rack according to claim 12, wherein the first
mounting device is identical to the second mounting device, and wherein the first
end beam is arranged at the first end of the side beam, the second end beam Is

arranged at the second end of the side beam, and the first end beam is arranged

CA 2972523 2018-09-05



28

at a different height than the second end beam.

14.

steps of:

15.

bed rack.

Method for connecting two support beams of a rack, comprising the

arranging an attachment plate with a first flat side facing a first of the

two support beams;

arranging a through-hole of the attachment plate adjacent an opening
of the first support beam,

inserting an eccentric stud into both the through-hole of the
attachment plate and the opening of the first support beam in an
insertion direction, wherein a circumference of the eccentric stud

varies along the insertion direction from an insertion end of the
eccentric stud to a base end of the eccentric stud;

engaging at least one first engaging element with a recess of a second
of the two support beams;

adjusting a position of the first engaging element in the recess of the
second support beam by turning the eccentric stud; and

arranging a mounting section of the eccentric stud that adjoins the
insertion end in the opening of the first support beam in an operating
position, wherein the insertion end comprises at least partially a larger

circumference than the mounting section.

The method according to claim 14, wherein the rack is a carton flow
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