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Conveyor system, modular conveyor chain and injection molded plastic chain module.

@ The invention relates to an injection molded plastic chain module comprising a substantially elongate conveying
body and a hinge structure located at a bottom side of the module for hingedly connecting a front and a rear side
of the module with adjacent modules. The conveying body comprises two wing shaped portions extending laterally
away from the hinge structure, and comprising a respective top plate portion that defines a part of a supporting
surface for supporting products to be transported, wherein each of said top plate portions has a thickness of less
than 1/3 of the total thickness of the respective wing shaped portion. Further, each wing shaped portion comprises
one or more downwardly extending supporting wall portions for supporting the respective top plate portion. In
embodiments, the module may merely consist of a plurality of relatively thin plate and/or wall portions, preferably
all having a substantially equal thickness.

Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de
techniek en schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende
stukken.
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P108327NL00
Title: Conveyor system, modular conveyor chain and injection molded

plastic chain module

The invention relates to a conveyor system comprising a conveyor
chain having injection molded plastic chain modules. Such conveyor
systems, such conveyor chains and such injection molded plastic chain
modules are known and are utilized to form conveyor chains for conveying
all sorts of products.

The conveyor chain can comprise injection molded plastic chain
modules, each of which comprise a substantially elongate conveying body
defining a supporting surface for supporting products to be transported on
said conveying body, and a hinge structure for hingedly connecting the
plastic chain module with other modules, wherein the hinge structure 1s
located at a lower side of the plastic chain module and comprises a first
hinge structure portion defining a first hinge pin receiving space for
recelving a hinge pin, wherein the hinge structure further comprises a
second and a third hinge structure portion defining a second hinge pin
receiving space and a third hinge pin receiving space, respectively, wherein
said second and third hinge structure portions are interspaced to receive a
first hinge structure portion of a consecutive chain module there between,
wherein the substantially elongate conveying body comprises a central
portion and two wing shaped portions substantially extending away from
said central portion in respective lateral directions, bottom sides of said
wing shaped portions being arranged to be supported by a guide track.

Further, the conveyor system may for instance also comprise a
conveyor mat having a relatively large width with respect to the conveyor
chain. A top run of the conveyor chain, which chain can have a relatively
small width with respect to a conveyor mat, can at least partly extend along
a top run of a conveyor mat located at least partly substantially parallel to

the top run of the chain. For instance by means of a transfer guide rail,
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products conveyed by the conveyor mat can be transferred to the conveyor
chain or vice versa.

In the conveyor system, the wing shaped portions of the
substantially elongate conveying body of the injection molded plastic chain
modules can be supported by a guide track, especially by wear strips or rails
thereof. The top run of the conveyor mat can be supported by the same guide
track or by a guide track having a top surface located substantially at the
same height level as the height level of the guide track supporting the wing
shaped portions of the chain modules.

In order to facilitate the transfer of products from the conveyor mat
to the conveyor chain, a respective part of a supporting surface of the
conveyor chain formed by the supporting surfaces of interconnected chain
modules of said chain can preferably be located at the same height level as a
corresponding adjacent part of the supporting surface of the conveyor mat.
Therefore, the height of the wing shaped portions of the conveyor chain
modules 1s often substantially equal to the height of the conveyor mat
modules and/or to the height of a substantially elongate conveying body of
conveyor mat modules of said mat.

Since conveyor mats usually have their hinge pins located in the
substantially elongate conveying body of conveyor mat modules of said mat,
said conveying bodies of said mats need a certain height, for instance a
height between 4 mm and 35 mm, such as for instance about 8.7 mm or
about 12.7 mm. Hence, the wing shaped portions of the conveyor chain
modules often have corresponding heights, e.g. a height between 3 mm and
40 mm, preferably a height in a range ranging from 4 mm to 35 mm, such as
for instance a height of about 4 mm, about 8.7 mm, or about 12.7 mm. As a
result of such relatively thick wing shaped portions of the injection molded
plastic chain modules, injection molding such plastic chain modules takes a

lot of time due to long cooling times.
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It 1s an object of the invention to provide an alternative conveyor
system. In particular, it can be an object of the invention to provide a
conveyor in which at least one of the disadvantages of the prior art conveyor
systems 1s counteracted. More in particular, the invention may aim to
provide a conveyor system, which on the one hand can facilitate a relatively
smooth transfer of products from a supporting surface of a conveyor mat of
said system onto an adjacently located supporting surface of a conveyor
chain of said system, or vice versa, whereas said conveyor system can on the
other hand be produced 1n a relatively time and/or cost efficient manner,
especially with respect to conventional conveyor systems having injection
molded plastic chain modules with relatively thick plastic wing shaped
portions having a thickness corresponding to the thickness of substantially
elongate conveying bodies of conveyor mat modules of the conveyor mat of
the conveyor system.

Thereto, the invention provides for a conveyor system comprising a
modular conveyor chain having a plurality of injection molded plastic chain
modules, wherein each of said injection molded plastic chain modules
comprises a substantially elongate conveying body defining a supporting
surface for supporting products to be transported on said conveying body,
and a hinge structure for hingedly connecting the plastic chain module with
other modules, wherein the hinge structure is located at a lower side of the
plastic chain module, wherein the hinge structure comprises a first hinge
structure portion, especially a hinge structure front portion located at the
leading side of the module, which first hinge structure portion defines a first
hinge pin receiving space for receiving a hinge pin, wherein the hinge
structure further comprises a second hinge structure portion and a third
hinge structure portion, especially two hinge structure rear portions located
at the trailing side of the module, wherein said second and third hinge
structure portions define a second hinge pin receiving space and a third

hinge pin receiving space, respectively, wherein said second and third hinge
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structure portions are interspaced to receive a first hinge structure portion,
especially a hinge structure front portion, of a consecutive chain module
there between, wherein the substantially elongate conveying body comprises
a central portion, wherein the substantially elongate conveying body further
comprises two wing shaped portions substantially extending away from said
central portion in a respective lateral direction, wherein bottom sides of said
wing shaped portions are arranged to be supported by a guide track,
wherein each of both wing shaped portions comprises a respective top plate
portion defining a part of the supporting surface for supporting products to
be transported, each of said top plate portions having a thickness being less
than 1/3 of the thickness of the respective wing shaped portion, and wherein
each wing shaped portion further comprises one or more supporting wall
portions for supporting the respective top plate portion, wherein the
supporting wall portions extend substantially downwards from the
respective top plate portion.

In short, in advantageous embodiments, the invention can relate to
an injection molded plastic chain module comprising a substantially
elongate conveying body and a hinge structure located at a bottom side of
the module for hingedly connecting a front and a rear side of the module
with adjacent modules. The conveying body comprises two wing shaped
portions extending laterally away from the hinge structure, and comprising
a respective top plate portion that defines a part of a supporting surface for
supporting products to be transported, wherein each of said top plate
portions has a thickness of less than 1/3 of the total thickness of the
respective wing shaped portion. Further, each wing shaped portion
comprises one or more downwardly extending supporting wall portions for
supporting the respective top plate portion. In embodiments, the module
may merely consist of a plurality of relatively thin plate and/or wall

portions, preferably all having a substantially equal thickness.
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By providing the substantially downwardly extending supporting
wall portions, the wing shaped portion of the conveying body can have a
relatively large thickness, e.g. about 4, 8.7 or 12.7 mm, without the need of
the top plate portion of said wing shaped portion to have such a relatively
large thickness itself. By not forming the wing shaped portion of the
conveying body as substantially massive plastic module portions, not only
the cooling time, and therefore the complete cycle time, of the injection
molding can be relatively short, but also relatively little plastic material is
needed. Hence, the injection molded plastic chain modules, and therefore
the conveyor chain and the conveyor system as well, can be produced in a
relatively time efficient and cost efficient manner.

In embodiments, the supporting wall portions of a respective wing
portion can comprise multiple, preferably substantially parallel, supporting
wall portions that are interspaced with respect to each other such that an
interspace between two adjacent, preferably substantially parallel, wall
portions is wider than the thickness of each of said two wall portions. For
example, the width of the interspace can be at least 150%, preferably at
least 200% or even more, of the thickness of the thickest of said two adjacent
wall portions. It is noted that both of said two interspaced wall portions
preferably may have the same thickness as the other one.

By providing relatively wide interspaces between supporting wall
portions for supporting the respective top plate portion, relatively plenty of
empty space can be provided within the wing shaped portions, which empty
space 1s free of plastic material.

Advantageously, the wing shaped portions can be formed as
substantially hollow wing shaped portions. This is, for instance more than
50%, preferably more than 60%, such as for instance at least 70%, of the
total volume of the wing shaped portion may be formed by one or more

empty spaces, whereas less than 50%, preferably less than 40%, such as for
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instance at most 30%, of the total volume of the wing shaped portion 1s
formed by plastic material.

According to another aspect, the wing shaped portion can
substantially consist of a plurality of relatively thin plate and/or wall
portions. Advantageously, all of said plate portions and/or wall portions can
have substantially the same thickness.

In preferred embodiments, the whole injection molded plastic chain
module can substantially consist of a plurality of relatively thin plate and/or
wall portions, preferably all having a substantially equal thickness.

In the context of this application it is noted that “having
substantially the same thickness” and/or “having a substantially equal
thickness” may at least be considered as meaning that the thickness of the
plate and/or wall portions differ from each other to such a small extent that
the thickness of the thickest plate or wall portion is less than 250%,
preferably less than 200% or less than 150%, more preferably less than
120%, even more preferably less than 115%, such as for instance at most
110% or 105%, of the thickness of the thinnest plate and/or wall portion.

By arranging at least the wing shaped portions of the module such
that all their portions or parts have substantially equal thicknesses, and
advantageously by arranging substantially the whole chain module such
that substantially all its portions or parts are of substantially equal wall
thickness, the cooling time can be relatively short, as a result of which the
injection molded plastic chain module can be ejected from its mold relatively
quickly, thereby contributing to a relatively short injection molding cycle
time.

It 1s noted that the present invention also relates to a conveyor
chain for transporting products.

Further, the invention relates to an injection molded plastic chain
module comprising a substantially elongate conveying body having wing

shaped portions that each have a respective top plate portion defining a part
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of a supporting surface for supporting products to be transported, each of
said top plate portions having a thickness being less than 1/3 of the
thickness of the respective wing shaped portion, and wherein each wing
shaped portion further comprises one or more supporting wall portions for
supporting the respective top plate portion, wherein the supporting wall
portions extend substantially downwards from the respective top plate
portion.

Advantageous embodiments according to the invention are
described in the appended claims.

By way of non-limiting examples only, embodiments of the present
ivention will now be described with reference to the accompanying figures
in which:

Fig. 1 shows a schematic perspective partly cut away view of an
embodiment of a conveyor system according to an aspect of the invention;

Fig. 2 shows a schematic perspective bottom view of an
embodiment of a modular conveyor chain according to an aspect of the
mvention;

Fig. 3 shows a schematic perspective top view of an embodiment of
the modular conveyor chain of Fig. 2;

Fig. 4 shows a schematic perspective view of an embodiment of an
injection molded plastic chain module according to an aspect of the
mvention;

Fig. 5 shows a schematic perspective view of module of Fig. 4 when
turned upside-down; and

Fig. 6 shows a schematic perspective view of a bottom side of an
alternative embodiment of a conveyor system according to an aspect of the
invention.

It is noted that the figures show merely preferred embodiments
according to the invention. In the figures, the same or similar reference

signs or numbers refer to equal or corresponding parts.
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Figure 1 shows a schematic perspective partly cut away view of an
embodiment of a conveyor system 5 according to an aspect of the invention.
The conveyor system 5 comprises a modular conveyor chain 6, which
comprises multiple injection molded plastic conveyor chain modules 1
interconnected by hinge pins 100 (see Fig. 3). During use, a top run of the
chain 6 traverses a guide track 7. Wing shape portions 21, 22 of the modules
1, especially bottom sides thereof 25, 26, may be supported on a top surface
70 of said guide track 7. For instance, said top surface 70 or a so-called
guide surface 70, especially a substantially horizontally oriented top surface,
of the guide track 7 may be formed by at least two elongated guides 71 of the
guide track 7. Said two elongated guides 71 can for instance be or comprise
a pair of interspaced wear strips or rails 71, which preferably are
substantially equispaced apart along their lengths.

A hinge structure 3 of the module can be located at a lower side 10
of the plastic chain module 1, e.g. a side located opposite of a top surface
which may define a supporting surface 20 for supporting products to be
conveyed during at least a part of a top run of the conveyor chain 6. The
hinge structure 3, which can be extending downwardly from a substantially
elongate conveying body 2, can be located at least partly between said two
elongated guides 71 and can for instance be arranged to prevent lateral
movement of the modules 1 and/or the chain 6.

In embodiments, the conveyor system 5 can comprise a conveyor
mat 8, which for instance can comprise multiple interconnected conveyor
mat modules 80. The modules 80 of the conveyor mat 8 may have a
relatively large width 81 with respect to the width 61 of the conveyor
chain 6.

A top run of the conveyor chain 6 can at least partly extend along a
top run of the conveyor mat 8 located at least partly substantially parallel to
the top run of the chain. This may for instance be done to allow products

transported by the mat 8 to be transferred to the chain 6 or vice versa. For
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example, the chain 6 may move at a higher speed that the mat 8.
Additionally or alternatively, the conveyor chain 6, which advantageously
can be a side-flexing conveyor chain designed to convey products along a
track having one or more arcuate sections, may be arranged to move
products 1n a direction away from the conveyor mat 8.

The conveyor system 5 may comprise track means 7b or guide
means 7b, e.g. comprising a table, to guide and/or support a top run of the
conveyor mat 8. A top surface or a so-called guide surface 70b, especially a
substantially horizontally oriented top surface 70b, may be formed by any
suitable means, e.g. at least partly by multiple elongated guides 71b and/or
top surfaces thereof. It is noted that a said track or guide means 7b for
supporting and/or guiding a top run of the mat 8 may for instance at least
partly be integrated with the track or guide means 7 for supporting and/or
guiding the conveyor chain 6.

In embodiments, the guide or top surface 70b on which the mat 8
travels and the guide or top surface 70 on which the chain 6 travels can be
located at the same height level.

Especially then, for example in order to facilitate the transfer of
products from the conveyor mat 8 to the conveyor chain 6 or vice versa, a
respective part of a supporting surface 620 of the conveyor chain 6 formed
by the supporting surfaces 20 of interconnected chain modules 1 of said
chain 6 can preferably be located at the same height level as a
corresponding adjacent part of the supporting surface 820 of the conveyor
mat 8. Preferably, the height T21, T22 of the wing shaped portions 21, 22 of
the conveyor chain modules 1 can be substantially equal to a height T80 of
the conveyor mat modules 80 and/or to the height T82 of a substantially
elongate conveying body 82 of conveyor mat modules 80 of said mat 8.

The modular conveyor chain 6 and the modules 1 can be seen in

more detail in Figs. 2 and 3.
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As can be seen 1in for instance Figs. 4 and 5, the injection molded
plastic chain module 1, which 1s for a modular conveyor chain 6, comprises a
substantially elongate conveying body 2 defining a supporting surface 20 for
supporting products to be transported on said conveying body 2.

The module 1 also comprises a hinge structure 3 for hingedly
connecting the plastic chain module 1 with other chain modules 1. Said
hinge structure 3 is located at a lower side 10 of the plastic chain module 1,
and may preferably extend downwardly from the conveying body 2. Outer
side surfaces 39 of a downwardly extending hinge structure may for
mstance form guiding surfaces 39 to be guided by, e.g. side surfaces of, track
or guide means 7 for supporting and/or guiding the conveyor chain 6 during
use.

The hinge structure 3 comprises a first hinge structure portion 30,
preferably a hinge structure front portion located at the leading side 11 of
the module 1, which first hinge structure portion 30 defines a first hinge pin
receiving space 31 for receiving a hinge pin. The hinge structure 3 further
comprises a second hinge structure portion 34 and a third hinge structure
portion 35. Preferably, said second and third hinge structure portions 34, 35
are formed as hinge structure rear portions located at the trailing side 12 of
the module 1. Said second and third hinge structure portions 34, 35 define a
second hinge pin receiving space 32 and a third hinge pin receiving space
33, respectively. Further, said second and third hinge structure portions 34,
35 are interspaced, e.g. in the width direction of the module 1, to receive a
first hinge structure portion 30, especially a hinge structure front portion, of
a consecutive chain module 1 there between. This may be done in such
manner that the second hinge pin receiving space 32, the first hinge pin
receiving space 31, and the third hinge pin receiving space 33 are
substantially aligned to jointly receive a first hinge pin 100.

The substantially elongate conveying body 2 of the chain module 1

comprises a central portion 23, which, seen in a widthwise direction of the
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module 1, may substantially extend from the second hinge structure portion
34 to the third hinge structure portion 35. Further, the substantially
elongate conveying body further 2 comprises two wing shaped portions 21,
22 that substantially extend away from said central portion 23 in a
respective lateral direction LD21, LD22.

Bottom sides 24, 25 of said wing shaped portions 21, 22 are
arranged to be supported by a guide track 7, for instance by a top surface 70
or a so-called guide surface 70, especially a substantially horizontally
oriented top surface 70, of said guide track 7 and/or of one or more
respective ones of multiple elongated guides 71 of said guide track 7.

Each of both wing shaped portions 21, 22 comprises a respective
top plate portion 26, 27 defining a part of the supporting surface 20 for
supporting products to be transported. It is noted that the central portion 23
may additionally also form a part of the supporting surface 20. Preferably,
the supporting surface 20 and or the top plate portions 26, 27 may be
substantially planar.

It 1s noted that each of said top plate portions 26, 27 has a
thickness T26, T27, which can be measured in a direction substantially
transverse to the conveying direction 65 and substantially transverse to the
width direction of the chain module 1, being less than 1/3 of the total
thickness T21, T22 of the respective wing shaped portion 21, 22, which also
can be measured in a direction substantially transverse to the conveying
direction 65 and substantially transverse to the width direction of the chain
module 1.

Preferably, the thickness of the thickness T26, T27 of the top plate
portion 26, 27 can be less than 25%, less than 20%, or even less than 15% or
less than 10%, of the total thickness T21, T22 of the wing shaped portion 21,
22. In embodiments, the thickness or so-called height T21, T22 of the wing
shaped portion can be between 3 mm and 40 mm, preferably in a range from

4 mm to 35 mm, such as for instance a height of about 4 mm, about 8.7 mm,
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or about 12.7 mm, whereas the thickness T26, T27 of the top plate portion
26, 27 can for instance be between 0.5 and 4 mm, preferably between 1.5
mm and 2.5 mm, such as for instance about 1.5, 1.8, or 2.0 mm.

Besides, each wing shaped portion 21, 22 further comprises one or
more supporting wall portions 4 for supporting the respective top plate
portion 26, 27, wherein the supporting wall portions 4 extend substantially
downwards D4 from the respective top plate portion 26, 27. It is noted that
although the supporting wall portions 4 may extend substantially
transversely to the top plate portion 26, 27, said supporting wall portions 4
may alternatively extend in another direction. For example, they can be
slanted to some extent.

It 1s noted that the top plate portion 26, 27, especially a rear end
thereof, may extend beyond the supporting walls portions 4 supporting it.
This can for instance be seen in Figs. 4 and 5. The top plate portion may
thus overhang the walls portions 4, for instance in order to provide space
218 for accommodating a front portion 21F, preferably a rounded off front
portion 21F, of a wing shaped portion 21, 22 of an adjacent chain module 1
at least partly.

Further, it 1s noted that the central portion 23 of the substantially
elongate conveying body 2 may comprise a top plate portion 28 defining a
part of the supporting surface 20 for supporting products to be transported.
Preferably, the top plate portions 26, 27, 28 can have substantially the same
thickness T26, T27, T28.

Advantageously, lower ends 40 of at least a part of the one or more
supporting wall portions 4 of each wing shaped portion 21, 22 form bottom
surfaces to be guided by a guide track 7, especially multiple, e.g. two,
elongated guides 71 of the guide track 7, in particular by a top surface 70 or
a so-called guide surface 70, especially a substantially horizontally oriented
top surface 70, of said a respective one of said elongated guides of a guide

track. For example, bottom sides 24, 25 of the wing shaped portions 21, 22
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can be formed by at least a part of the one or more supporting wall
portions 4.

Contact areas of the bottom side 24, 25 of the wing shaped portions
21, 22, for contact with a top surface 70 of a guide track 7, can for instance
be formed by a line pattern, e.g. a line pattern of which the lines all
substantially have the same width or thickness. For example, the line
pattern may comprise a comb pattern resembling a comb, may comprise
multiple substantially parallel lines, may comprise lines with free outer
ends, and/or may comprise maze shaped sections. For instance in such
embodiments, the supporting walls may for instance be formed as ribs or
walls that are branched off into multiple interconnected ribs or walls.

Alternatively or additionally, bottom surfaces of the wing shaped
portions 21, 22 to be guided by a guide track 7 can be formed at least partly
by a bottom surface of a bottom plate (not shown), which for instance may be
interspaced from the top plate 26, 27 and can preferably be substantially
parallel with said top plate. For example, supporting wall portions 4 can be
formed between the bottom plate and the top plate 26, 27 by means of one or
more slides of the mold used to injection mold the chain module 1. It is
noted that, also in alternative embodiments, the top plate 26, 27 and/or the
supporting surface 20 may be substantially parallel with the bottom surface
of the wing shaped portions 21, 22 to be supported by the guide track 7.

In a preferred embodiment of the injection molded plastic chain
module 1, the supporting wall portions 4 can comprise front wall sections
41a, 41b extending substantially downwards from leading edges 26a, 27a of
the top plate portions 26, 27. This may for instance counteract that dirt or
debris can accumulate 1n open spaces 45a, 45b in the wing shaped portions.

Additionally or alternately, the supporting wall portions 4 may
comprise side wall sections 42a, 42b extending downwards from lateral

outer edges 26b, 27b of the top plate portions 26, 27. Also this may for
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mstance counteract that dirt or debris can accumulate in open spaces 45a,
45D 1n the wing shaped portions 21, 22.

In embodiments, the supporting wall portions 4 of a respective
wing shaped portion 21, 22 can comprise wall portions 42a, 43; 41a, 44 that
are interspaced with respect to each other, and which preferably may extend
substantially parallel to each other. Advantageously, they are interspaced in
such manner that the width W45a; W45b of an interspace 45a; 45b between
two adjacent wall portions 42a, 43; 41b, 44, preferably substantially parallel
wall portions 42a, 43; 41b, 44, 1s wider than the thickness T4: T42a, T43;
T41b, T44 of each of said two wall portions 42a, 43; 41b, 44. For instance,
the width W45a, W45b of the interspace 45a, 45b can be at least 120%,
preferably at least 150%, more preferably at least 200%, of the thickness of
the thickest of said two adjacent wall portions, which two wall portions
preferably can have substantially equal thicknesses.

One or more empty spaces 45a, 45b and/or interspaces 45a, 45b,
and preferably all, may be substantially elongated and/or may be
substantially have a corridor like shape.

As can for instance be seen in Figs. 2 and 5, the wing shape
portions 21, 22 may be formed as substantially hollow wing shaped portions.
This 1s, for instance more than 50%, preferably more than 60%, such as for
instance at least 70%, of the total volume of the wing shaped portion may be
formed by one or more empty spaces, whereas less than 50%, preferably less
than 40%, such as for instance at most 30%, of the total volume of the wing
shaped portion is formed by plastic material.

In preferred embodiments, the second hinge pin receiving space 32
and the third hinge pin receiving space 33 can be defined by a relatively
thin cylindrically shaped wall 320, 330. Said walls 320, 330 defining the
second hinge pin receiving space 32 and the third hinge pin receiving space
33 can preferably have a thickness T'320, T330 substantially equal to the
thickness T26, T27 of the top plate portions 26, 27 and/or substantially
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equal to the thickness T4; T42a, T43; T41a, T44 of the supporting wall
portions 4.

It is noted that said relatively thin cylindrically shaped walls 320,
330 preferably have a length, e.g. seen in their axial direction and/or in the
width direction of the module 1, which length 1s larger than the thickness
T330 of the relatively thin cylindrically shaped walls 320, 330.

Additionally or alternatively, each of the two relatively thin
cylindrically shaped walls 320, 330 may be provided with at least one flange
321, 322; 331, 332, preferably at least a flange 321, 331 located at an
outermost end 323, 333 of the cylindrically shaped wall 320, 330. Said one or
more flanges may preferably extend substantially transverse to the axial
direction of the cylindrically shaped walls 320, 330 and/or substantially in a
vertical plane extending in the conveying direction. It is noted that the
flange or flanges 321, 322; 331, 332 provided at the two relatively thin
cylindrically shaped walls 320, 330 can have a thickness T332, T331
substantially equal to the thicknesses T330 of the relatively thin
cylindrically shaped walls 320, 330, substantially equal to the thickness
T26, T27 of the top plate portions 26, 27 and/or substantially equal to the
thickness T4; T42a, T43; T41a, T44 of the supporting wall portions 4.

Wall portions 3321 defining lateral side surfaces 39 of the hinge
structure 3 can for instance be formed by wall portions at least partly
formed by outer flanges 321, 331 located at outer ends of the relatively thin
cylindrically shaped walls 320, 330 and/or by wall portions formed by the
second and third hinge structure portions 34, 35. Advantageously, wall
portions 321 defining lateral side surfaces 39 of the hinge structure 3 can
extend 1n a substantially vertical plane, preferably substantially in the
conveying direction of the module 1. For example, such wall portions 3321
may then during use form guiding surfaces to be guided along a guide track,
e.g. along side surfaces of elongated guides 71 of said guide track 7 and/or

along side surfaces of an elongated slot in said guide track 7. This may for
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mstance prevent undesired lateral movement of the modules 1 and/or the
chain 6.

Further, in a direction directed to the first hinge pin receiving
space 31, said preferably substantially vertically extending wall portions
3321 may turn off in an inward direction and then turn off back into a
direction substantially parallel with the conveyor direction such that a first
section 3321c of the wall portion 3321 located near the first hinge pin
recelving space 31 1s substantially parallel to a second section 3321a of said
wall portion 3321 located near the second or third hinge pin receiving space
32, 33. An intermediate section 3321b of the wall portion 3321 located
between the first and second sections 3321c¢, 3321a may be extending
substantially vertical and may be curved and/or slanted with respect to said
first and second sections 3321¢, 3321a.

In embodiments, the first hinge pin receiving space 31 can be at
least partly defined by a relatively thin wall 310, said wall 310 preferably
being formed by at least part of a cylinder. Additionally, said relatively thin
wall 310 at least partly defining the first hinge pin receiving space 31 can
have a thickness T310 substantially equal to the thicknesses T320, T330 of
the relatively thin cylindrically shaped walls 320, 330 defining the second
and third hinge pin receiving spaces 32, 33, substantially equal to the
thicknesses T331; T332 of the flange or flanges 321, 322; 331, 332 provided
at the two relatively thin cylindrically shaped walls 320, 330, substantially
equal to the thickness T26, T27 of the top plate portions 26, 27 and/or
substantially equal to the thickness T4; T42a, T43; T41a, T44 of the
supporting wall portions 4.

In embodiments, the relatively thin wall 310 at least partly
defining the first hinge pin receiving space 31 can be provided with at least
one or more flanges 311, 311a, and/or rib or wall portions 311, 311a, which
may extend substantially transverse with respect to the longitudinal

direction of the first hinge pin receiving space 31 and/or with respect to the
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width direction of the module 1. It 1s noted that the flange or flanges 311
provided at the relatively thin wall 310 at least partly defining the first
hinge pin receiving space 31 may preferably have a thickness T311a
substantially equal to the thickness T310 of said relatively thin wall 310,
substantially equal to the thickness T330 of the relatively thin cylindrically
shaped wall 320, 330 defining the second and third hinge pin receiving
spaces 32, 33, substantially equal to the thicknesses T331 of the flange or
flanges 321, 322; 331, 332 provided at the two relatively thin cylindrically
shaped walls 320, 330, substantially equal to the thickness T26, T27 of the
top plate portions 26, 27 and/or substantially equal to the thickness T4;
T42a, T43; T41a, T44 of the supporting wall portions 4.

Where the second section 3321a of the wall portion 3321 located
near the second or third hinge pin receiving space 32, 33 can be formed by
an outer flange 321 on the relatively thin cylindrically shaped wall 320, 330
defining the second or third hinge pin receiving space 32, 33, the first
section 3321c of the wall portion 3321 located near the first hinge pin
recelving space 31 can be formed by an outer flange 321 on the relatively
thin wall 310 defining the first hinge pin receiving space 31.

It 1s noted that first wall 310 defining the first hinge pin receiving
space 31 may be interconnected to the second and/or third thin cylindrically
shaped wall 320, 330 by more than one respective wall portion 3321. For
example, a second, preferably substantially vertical wall or wall portion
3322 may be provided, which can be interspaced from said first wall portion
3321, especially in a substantially parallel manner. An inner space 38
between said interspaced wall portions 3322, 3321 may be defined by said
wall portions and by an undersurface of a top plate portion 28a and outer
surfaces of the respective hinge pin defining walls 310, 320, 330.

As can for instance be seen in Fig. 4, slots 29 can be provided in the
top plate 26, 27, 28, 28a. The slots 29 can counteract accumulation of plastic

material, e.g. when parts of the hinge structure 3 interconnecting a hinge
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pin receiving part at a front side of the module with a hinge pin receiving
part at a rear side of the module have a width substantially larger than a
wall thickness of the module. Said slots 29 can for instance for interspaces
between ribs and/or flanges 321, 322; 311a, 311c provided on a respective
thin wall 310, 320, 330 defining a hinge pin receiving space.

Furthermore, in preferred embodiments, the wing shaped portion,
or even the complete injection molded plastic chain module 1, can
substantially consist of a plurality of relatively thin plate and/or wall
portions 26, 27, 28, 4, 41, 42, 43, 44, 310, 311, 320, 321, 322, 330, 331, 332.
For example, all of said relatively thin wall or plate portions can all have a
thickness T26, T27, T4, T42, T42a, T43, T331, T332 between 0.5 and 4 mm,
preferably between 1.5 mm and 2.5 mm, such as for instance about 1.5, 1.8,
2.0, or 2.5 mm.

It will be clear to one skilled in the art that even when the wing
shaped portion 21, 22, or another part of the module 1 such as for instance
the hinge structure 3, comprises one or more thickenings 430, such as for
instance 1s the case in the exemplary embodiment shown in Fig. 6, the wing
shaped portion 21, 22, and preferably the whole module 1, may still be
considered as substantially consisting of a plurality of relatively thin plate
and/or wall portions, especially in embodiments in which the thickening 430
can be considered as an intersection of two intersecting plate and/or wall
portions. For example, in the embodiment of Fig. 6, the thickening 430 can
be considered as an intersection at which a first plate and/or wall portion 43
intersects with a substantially transverse plate and/or wall portion, wherein
said transverse plate and/or wall portion is relatively short and has rounded
off distal ends, as a result of which said intersecting plate and/or wall
portions can substantially resemble a thickening 430 and/or a post like
structure 430. Preferably, such the thickness or diameter of such thickening

430 and/or a post like structure 430 should not substantially exceed the
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thickness or diameter of other intersections 60 between intersecting plate
and/or wall portions 311, 310.

Additionally or alternatively, all relatively thin wall or plate
portions can preferably have a substantially equal thickness. As noted
before, “having substantially the same thickness” and/or “having a
substantially equal thickness” may at least be considered as meaning that
the thickness of the plate and/or wall portions differ from each other to such
a small extent that the thickness of the thickest plate or wall portion 1s at
most 250%, preferably at most 200% or at most 150%, more preferably less
than 120%, even more preferably less than 115%, such as for instance at
most 110% or 105%, of the thickness of the thinnest plate and/or wall
portion. It 1s noted that one or more plate or wall portions can be rounded
off and/or tapered such as for instance can be seen in Fig. 6, and that it will
be clear to one skilled in the art that the thickness of a plate and/or wall
portion 27, 43 should not be measured at a narrowed section 27x, 43x, e.g. a
tapered end section 27x, 43x of said plate and/or wall portion 27, 43. For
example, the tapered end section 27x of the top plate portion 27 of the wing
shaped portions 21 should be disregarded when determining the thickness
T27 of said top plate portion 27. Additionally, local thickenings 60, 430,
especially when they can be considered as intersections between plate
and/or wall portions, should also be disregarded when determining the
thickness of a respective plate and/or wall portion 40, 310, 311.

Alternatively or additionally, “having substantially the same
thickness” and/or “having a substantially equal thickness” may be
considered as meaning that the diameter of the largest virtual sphere that
can be completely enclosed within the plastic material forming the chain
module 1 can be at most 300%, preferably at most 250%, more preferably at
most 220%, such as for instance about 200%, of the diameter of the largest
virtual sphere that can be enclosed within the plastic material at the

thinnest wall portion section that is not tapered. The largest virtual sphere
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or spheres that at a certain position can be completely enclosed within the
tapered end sections 27x, 43x of plate and/or wall portions 27, 43 of the
module 1 should then thus be disregarded for determining the diameter of
the largest virtual sphere that can be enclosed within the plastic material at
the thinnest wall portion section of the chain module 1.

It 1s noted that for the purpose of clarity and a concise description
features are described herein as part of the same or separate embodiments,
however, it will be appreciated that the scope of the invention may include
embodiments having combinations of all or some of the features described.

Further, it 1s noted that the invention 1s not restricted to the
embodiments described herein. It will be understood that many variants are
possible.

Such variants will be apparent for the person skilled in the art and
are considered to lie within in the scope of the invention as formulated in

the following claims.
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Conclusies

1. Gespuitgiete kunststoffen kettingmodule voor een modulaire
transportketting, omvattende een in hoofdzaak langgerekt transportlichaam
dat een draagvlak definieert voor het op genoemde transportlichaam dragen
van te transporteren producten, en een scharnierstructuur voor het
scharnierend verbinden van de kunststoffen kettingmodule met andere
modules, waarbij de scharnierstructuur aan een onderste zijde van de
kunststoffen kettingmodule 1s gelegen, waarbij de scharnierstructuur een
eerste scharnierstructuurgedeelte omvat, in het bijzonder een
scharnmierstructuur-voorgedeelte dat gelegen 1s aan de voorzijde van de
module, welk eerste scharnierstructuurgedeelte een eerste
scharnierpenopneem-ruimte definieert voor het opnemen van een
scharnierpen, waarbij de scharnierstructuur voorts een tweede
scharnierstructuurgedeelte en een derde scharnierstructuurgedeelte omvat,
in het bijzonder twee scharnierstructuur-achtergedeelten die gelegen zijn
aan de achterzijde van de module, waarbij genoemde tweede en derde
scharnierstructuurgedeelten respectievelijk een tweede
scharnierpenopneem-ruimte en een derde scharnierpenopneem-ruimte
definiéren, waarbij genoemde tweede en derde scharnierstructuurgedeelten
op afstand z1yn gezet teneinde daartussen een eerste
scharnierstructuurgedeelte, in het bijzonder een scharnierstructuur-
voorgedeelte, van een opeenvolgende kettingmodule te ontvangen, waarbij
het in hoofdzaak langgerekte transportlichaam een centraal gedeelte omvat,
waarbij het in hoofdzaak langgerekte transportlichaam voorts twee
vleugelvormige gedeelten omvat die zich in hoofdzaak van genoemde
centrale gedeelte vandaan uitstrekken in een respectievelijke laterale

richting, waarbi) onderzijden van genoemde vleugelvormige gedeelten zijn
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ingericht om door een geleidebaan te worden ondersteund, met het
kenmerk dat elk van beide vleugelvormige gedeelten een respectievelijk
bovenplaatgedeelte omvat dat een deel definieert van het draagvlak voor het
dragen van te transporteren producten, waarbij elk genoemde
bovenplaatgedeelten een dikte heeft van minder dan 1/3 van de dikte van
het respectievelijke vleugelvormige gedeelte, en dat elk vleugelvormige
gedeelte voorts één of meer ondersteunende wandgedeelten omvat voor het
ondersteunen van het respectievelijke bovenplaatgedeelte, waarbij de
ondersteunende wandgedeelten zich in hoofdzaak neerwaarts van het
respectievelijke bovenplaatgedeelte uitstrekken.

2. Gespuitgiete kunststoffen kettingmodule volgens conclusie 1, waarbij
onderste uiteinden van ten minste een deel van de één of meer
ondersteunende wandgedeelten van elk vleugelvormig gedeelte onderzijden
vormen die door een geleidebaan te geleiden zijn, in het bijzonder door
respectievelijjke exemplaren van langgerekte geleiders van een geleidebaan.
3. Gespuitgiete kunststoffen kettingmodule volgens conclusie 1 of 2,
waarbij de ondersteunende wandgedeelten voorwandgedeelten omvatten die
zich in hoofdzaak neerwaarts van voorranden van de bovenplaatgedeelten
uitstrekken.

4, Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbi) de ondersteunende wandgedeelten
zijwandgedeelten omvatten die zich in hoofdzaak neerwaarts van laterale
zijranden van de bovenplaatgedeelten uitstrekken.

5. Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbi) de ondersteunende wandgedeelten van een
respectievelijk vleugelvormig gedeelte voorzien is van meerdere
wandgedeelten, bij voorkeur in hoofdzaak parallelle wandgedeelten, die ten

opzichte van elkaar zodanig op afstand zijn gezet dat een tussenruimte
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tussen twee naast elkaar gelegen wandgedeelten breder 1s dan de dikte van
elk van genoemde twee wandgedeelten.

6. Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbij de vleugelvormig gedeelten gevormd zijn als
1n hoofdzaak holle vleugelvormig gedeelten.

7. Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbij de tweede scharnierpenopneem-ruimte en de
derde scharnierpenopneem-ruimte door een relatief dunne cilindrisch
gevormde wand worden gedefinieerd.

8. Gespuitgiete kunststoffen kettingmodule volgens conclusie 7, waarbij
elk van de twee relatief dunne cilindrisch gevormde wanden voorzien is van
ten minste één flens, bij voorkeur ten minste een flens die gelegen 1s aan
een buitenste uiteinde van de cilindrisch gevormde wand.

9. Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbi) de eerste scharnierpenopneem-ruimte ten
minste gedeeltelijk gedefinieerd i1s door een relatief dunne wand, waarbij
genoemde wand bij voorkeur door ten minste een gedeelte van een cilinder
1s gevormd.

10.  Gespuitgiete kunststoffen kettingmodule volgens conclusie 9, waarbij
de ten minste gedeeltelijk de eerste scharnierpenopneem-ruimte
definiérende relatief dunne wand voorzien is van ten minste één of meer
flensen en/of rib- of wandgedeelten, welke zich in hoofdzaak dwars kunnen
uitstrekken ten opzichte van de lengterichting van de eerste
scharnierpenopneem-ruimte en/of ten opzichte van de breedterichting van
de module.

11.  Gespuitgiete kunststoffen kettingmodule volgens één van de
voorgaande conclusies, waarbij de module in hoofdzaak bestaat uit een

meervoudig aantal relatief dunne plaat- en/of wandgedeelten, die bij
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voorkeur alle een in hoofdzaak gelijke dikte hebben, bijvoorbeeld waarbij de
dikte van het dikste plaat- of wandgedeelte ten hoogste ongeveer 250%, of
ten hoogste ongeveer 200%, bij voorkeur minder dan 150%, of minder dan
120%, van de dikte van het dunste plaat- of wandgedeelte bedraagt.

12. Modulaire transportketting, omvattende een meervoudig aantal
gespuitgiete kunststoffen kettingmodules volgens één van de conclusies 1-
11.

13. Transportsysteem, omvattende een modulaire transportketting
volgens conclusie 12.

14. Transportsysteem volgens conclusie 13, voorts omvattende
geleidemiddelen, bijvoorbeeld een geleidebaan die twee langgerekte
geleiders omvat, waarbij onderzijden van de vleugelvormige gedeelten van
de modules van een boven-part van de transportketting tijdens gebruik
geleid worden door een respectievelijk exemplaar van twee langgerekte

geleiders van een geleidebaan.
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Title: Conveyor system, modular conveyor chain and injection molded

plastic chain module

Abstract

The invention relates to an injection molded plastic chain module
comprising a substantially elongate conveying body and a hinge structure
located at a bottom side of the module for hingedly connecting a front and a
rear side of the module with adjacent modules. The conveying body
comprises two wing shaped portions extending laterally away from the
hinge structure, and comprising a respective top plate portion that defines a
part of a supporting surface for supporting products to be transported,
wherein each of said top plate portions has a thickness of less than 1/3 of the
total thickness of the respective wing shaped portion. Further, each wing
shaped portion comprises one or more downwardly extending supporting
wall portions for supporting the respective top plate portion. In
embodiments, the module may merely consist of a plurality of relatively thin
plate and/or wall portions, preferably all having a substantially equal

thickness.
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Box No.1 Basis of this opinion

1. This:opinion has bean established oty the basis.of the latest seb of claims filed before the start of the search.
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3. I inaddition, in the case thal more than one version or copy of a sequencs listing andior table relating thereto
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copias isddentical ko that in the application as Hiled or does not go beyond the application as filed, as
appropriate, wera furnishad:

4. Additional comments:

Box Ne. V' Reasoned statement with regard 10 novedly, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Staterment

Novelty Yes: Claims 56,8 10
No:  Claims 14, 7, 8 1134
Invenitive step Yes:: Claims:
Ma:- Claims =14
tndustrial applicability Yes: Claims 114
MNo:  Claims
2. Citations and axplanalions
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WRITTEN OPINION Application number
{SEPARATE SHEET) NL2016887

Reference is made to the following documents:

D1 US 2008/017482 A1 (FANDELLA) 24 januar 2008 (2008-01-24);
Lz S D 488 285 51 {ABBESTAM) 3 februari 2004 {2‘004?92-{33}.
Re item V

Reasoned statement with regard to novelly, inventive sitep or industrial
applicability; citations and explanations supporling such statement

1.2

With respect to the wording of the claims, the following has 10 be noted.

Claim 1 doss not exclude esach wing shaped portion having a singls
supporting wall portion, According o the present application, it can be
interpreted that the thickness of the wing shaped portion is the thickness of
the top plate portion plus the height of the supporting wall portion in case of a
single supporting wall portion. In such a case the subject-mattsr of claim 1
lacks inventive step in view of D2, which discloses such a module with a wall
portion, which is suitable for functioning as a suppert {claim 1 does not claims
the combination of the conveyor chain supported by a suppotding rails}.

The expression “refatief dunne' of claims 7-11 are relative terms, which
cannot be used to distinguish the invention from the prior art.

The present application does not mest the criteria of patentability, because
the subject-matter of claim 1 is not new.

The document D1 discloses indeed an injection molded plastic {implicitly
disclosed in D1) chain module with the features of claim, in particular the
supporiing wall portions 104 extending downwards from the top plate
portion 33.

The document 31 disclosing also the modular chain conveyor of glaim 12 and
the conveying system of claim 13, these claims do not meet either the
reguirement of novelty,

Frem QL2372 {separate sheeti {3y SGHSYT {shaad 1)
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4 The dependent claims 2-11 and 14 do not meet the requirements of novelty
or inventive step, the reasons being as ollows:
- the features of claims 2-4, 7, 8, 11 and 14 are also known from D1;
- making a structure hollow to reduce its weight is well-known in the prior art
{claim 6);
- the embodiments of claims 5, 8 and 10 are obvipus alternative of the
module of D1.

"
Certain defects in the application

5 The features of the claims are not provided with reference signs placed in
parentheses,
58 The relevant background art disclosed in D1 is nol menlioned in the

description, nor is this document identified therein.

Fowin NLES7-2 {separale sheetl {duly 20001 iheet !
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