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DESCRIPTION

Description

RELATED APPLICATIONS

[0001] This application claims priority to US Provisional Patent Application No. 62/147,959,
filed April 15, 2015 and entitled "Self-Stacking Spiral Modular Plastic Conveyor Belt with
Intermediate Support”.

BACKGROUND OF THE INVENTION

[0002] The invention relates generally to power-driven conveyors and, more particularly, to
modular plastic conveyor belts suitable for following curved paths.

[0003] Conveyor belts are typically used for conveying bulk material, such as foodstuffs or
other materials, that must be transported through a cooled or refrigerated environment. Typical
conveyor belts have the advantage that relatively little energy is required for transporting the
bulk material across horizontal surfaces. The conveyance of bulk material, however, is limited
by such systems to horizontal routes or to routes with only relatively small inclines. To
overcome greater heights or inclines, it is necessary to transfer the bulk material to another
conveyor system, for example, a bucket chain conveyor. In the transport of material to be
refrigerated, it is often desirable to maximize the time of transport within the cooled
environment. It is desirable to provide a conveyor belt system that transports goods along an
extended path.

[0004] Spiral conveyor belts, in which a conveyor belt follows a helical path, are used in certain
applications because they allow for an extended path with minimal floor space. For example,
spiral conveyor belts are often used in freezers and ovens to provide a long conveying path
with a small footprint.

[0005] Self-stacking spiral belts are used to form a helical path with minimal framing. A self-
stacking conveyor belt uses side plates or side guards coupled to the side edges of the
conveyor belt to form a self-supporting stack. The belt travels in a straight path until it enters a
spiral or helical configuration. When aligned in the helical configuration, the lower tier of the
belt is supported by a frame or drive system, while the upper tiers are supported by the lower
tiers. The interface between adjacent tiers is designed to keep the belt supported and laterally
aligned. The tiers are laterally aligned by resting the upper edge of a lower side guard against
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the bottom side edge of the belt in a tier above.

[0006] Since self-stacking spiral belts lack carryways in the helical portion, belts that are wider
in length may tend to sag in the middle, due to lack of support. The sagging impedes operation
of the belt and may affect the conveyed product.

[0007] US 2004/0011627 A1 discloses a stacked spiral modular plastic conveyor belt system
having the features of the preamble of claim 1.

SUMMARY OF THE INVENTION

[0008] In a first aspect of the present invention there is provided a spiral conveyor belt as set
forth in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] These features and aspects of the invention, as well as its advantages, are better
understood by referring to the following description, appended claims, and accompanying
drawings, in which:

FIG. 1 is a schematic view of a spiral conveyor belt system according to an embodiment of the
present invention;

FIG. 2 illustrates a module for a spiral conveyor belt including side plates and an intermediate
support according to an embodiment of the present invention;

FIG. 3 is an outside view of an outer portion of the spiral conveyor belt including intermediate
support structure.

DETAILED DESCRIPTION OF THE INVENTION

[0010] A self-stacking spiral conveyor belt system is shown schematically in FIG. 1. The spiral
belt conveyor 10 conveys articles vertically along a substantially helical path. The spiral belt
conveyor includes a conveyor belt 12 arranged in a helical stack 11, comprising tiers 13 of the
belt stacked serially and directly on one another. The belt travels around various take-up, idle,
and feed sprockets 22 as it makes it way from the exit at the top of the stack back to the
entrance at the bottom. Alternatively, the belt may enter at the top and exit at the bottom of the
stack. The spiral belt conveyor 10 may be used within a refrigerator, cooler, for example,
providing the articles being conveyed with an extended route for cooling, or with a heating
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system for baking or heating products, or in any suitable application.

[0011] The illustrative conveyor belt 12 is constructed of a series of rows, each comprising one
or more belt modules 14, as shown in FIG. 2. A row may comprise a single module spanning
the width of the belt or a number of side-by-side modules. The illustrative belt module 14
includes a central portion 120 that extends longitudinally in a direction of belt travel from a first
end 121 to a second end 122, laterally from an inner edge 125 to an outer edge 126 and in
thickness from a top side 128 to a bottom side 129. A first set 132 of hinge elements is formed
along the first end 121 of the module; a second set 134, along the second end 122. Rod
openings 136 in the hinge elements align to form lateral passageways through the first and
second sets of hinge elements. The passageways admit a hinge rod (not shown) that connects
a row of similar side-by-side modules to an adjacent row of modules into a conveyor belt. The
first set of hinge elements 132 along a row of modules interleaves with the second set of hinge
elements 134 of a longitudinally adjacent row to form a hinge with the hinge rod. The rod
openings 136 through one or both of the leading and trailing hinge elements may be elongated
in the direction of belt travel to allow the belt to collapse at the inside of a turn, while the
outside edge expands.

[0012] The belt modules 14 are preferably injection molded out of a thermoplastic material,
such as polyethylene, polypropylene, acetal, nylon, or a composite resin.

[0013] The belt modules may have any suitable configuration and are not limited to the
illustrative embodiment.

[0014] Side plates 50, 80 extend from each side edge of the conveyor belt row. In the
illustrative embodiment, a single module 14 spans an entire row, with side plates 50, 80
connected to each side of the module. Alternatively, a row of the conveyor belt may comprise a
plurality of modules arranged side-by-side, with an inner side plate 80 coupled to the inner side
edge 125 of an inner module and an outer side plate 50 coupled to the outer side edge 126 of
an outer module. The side plates may be integrally formed with the module, or may be coupled
to the module using screws, bolts, ultrasonic welding, a snap-fit connection or other suitable
fastening means. The side plates facilitate stacking of the belt in the helical configuration, as
each module rests on a side plate on a lower tier, as shown in FIG. 3. Each side plate may
releasable engage a portion of the conveyor belt above it and/or below it. Alternatively, a frame
may be used to configure the helix, with the side plates providing additional support or airflow
direction.

[0015] One or more rows of the belt may also include an attachment member 300 that
provides additional intermediate support to the stacked belt to prevent sagging. For example,
as shown in FIG. 3, an attachment member 300 may be attached to a module 14 along an
intermediate portion, between the inner edge of the belt and the outer edge of the belt. The
attachment member also includes an interaction element for attaching the attachment member
to the module. The illustrative attachment member 300 includes a body 310 extending from the
conveying surface of a first, lower module to the bottom surface of a second, upper module.
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The body 310 contacts the upper module to provide additional support. Alternatively, the body
may extend to just below the upper module to only contact the bottom surface of the module in
the event of sagging. As shown, a lower attachment member 3001 coupled to a lower module
141 in an intermediate tier of the helix extends up from the top conveying surface of the
module and contacts the bottom surface of a tier 14 in a tier above the intermediate tier.

[0016] The interaction element 311 may comprise a leg, protrusion or other device that is
press fit into an opening of the belt module. In the illustrative embodiment, the interaction
element 311 is press-fit into an opening 16 in the top surface of the belt module 14.
Alternatively, the attachment member may be welded, screwed or otherwise locked to the
module through any suitable attachment means known in the art.

[0017] An attachment member is provided at or near the lateral center of the conveyor belt. In
addition, multiple attachment members may be used in different lateral locations to provide
multiple points of support.

[0018] In one embodiment, the attachment member 300 forms a lane divider to divide the
conveying surface into two or more lanes.

[0019] The attachment member may be solid or include one or more openings to permit air
flow. For example, the illustrative attachment members 300 each include two openings formed
by a frame in the body 310, but the invention is not so limited, the limitation of the invention
being defined by the scope of the appended claims. The openings are not limited to the
illustrative embodiment, and can have any suitable size, shape, location, orientation and
configuration.

[0020] The illustrative conveyor belt portion includes two attachment members 300 in series
between the front end and rear end of a module, though alternatively a single attachment
member may be used in a particular lateral location, or more attachment members 300 may be
used.

[0021] The attachment members 300 are oriented parallel with the side plates and the body of
the attachment members extends along the direction of belt travel. However the attachment
members may have any suitable size, shape, orientation and configuration suitable for
providing support to a conveyor belt module located above.

[0022] In another embodiment, an attachment member 300 extends down from a bottom
surface of a first module towards the upper surface of a second module below the first module
to provide intermediate support for the belt. For example, an attachment member 300 may
have a top interaction element that is inserted into an opening in the bottom surface of the
module, with the body of the attachment member extending down from the bottom surface
towards the upper surface of a lower module.

[0023] The illustrative conveyor belt includes intermediate support members 300, 3001, 3001'
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that are aligned across the tiers and in the same lateral location on each module, though the
invention is not so limited, and the intermediate support members 300 may be offset from each
other.

[0024] Although the invention has been described in detail with reference to a few exemplary
versions, other versions are possible. The scope of the claims is not meant to be limited to the
versions described in detail.

REFERENCES CITED IN THE DESCRIPTION

Cited references

This list of references cited by the applicant is for the reader's convenience only. It does not
form part of the European patent document. Even though great care has been taken in
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.

Patent documents cited in the description

o USB214795% I8G011
o USZO040011627A1 18007




DK/EP 3283410 T3

PATENTKRAV
1. Spiraltransportband (10), der omfatter:

en flerhed af moduler (14) haengslet forbundet med hinanden, hvorved der dannes

en spiral;
en flerhed af sideplader (80) koblet til en indvendig del af spiralen;

en flerhed af sideplader (50) koblet til en udvendig del af spiralen;

0g

et farste fastgerelseselement (300) koblet til et ferste modul (14), hvilket ferste
fastggrelseselement (300) har et legeme (310), der streekker sig op fra det ferste modul
(14) og er i kontakt med en bundflade af et andet modul over det farste modul; hvor det
farste fastgerelseselement er koblet til en mellemliggende del af det fgrste modul ved eller

i neerheden af det farste moduls (14) sidemidte; og som er kendetegnet ved, at det omfatter

et andet fastgerelseselement (300) koblet til det farste modul (14), hvilket andet

fastgerelseselement er placeret pa reekke med det ferste fastgerelseselement.

2. Spiraltransportband (10) ifelge krav 1, hvor det fgrste fastgerelseselement (300)

indbefatter mindst én abning i legemet (310) for at muliggere luftstremning derigennem.

3. Spiraltransportband (10) ifelge krav 1, hvor det fgrste fastgerelseselement (300)
indbefatter et interaktionselement (311) til fastgerelse af det forste fastgerelseselement
(300) til det fgrste modul (14).

4. Spiraltransportband (10) ifelge krav 1, hvor det fgrste fastgerelseselement (300)
indbefatter en fremspringsprespasning ind i en abning (16) i en gvre flade af det farste
modul (14).

5. Spiraltransportband (10) ifelge krav 1, hvor sidepladerne for et ferste niveau er i

kontakt med og stetter sideplader i et andet niveau over det farste niveau, og

det forste fastggrelseselement (300) er i kontakt med en bundflade af et andet
modul i det andet niveau for at understatte det andet modul i det andet niveau i tilfeelde af

nedhaengning.

6. Spiraltransportband (10) ifelge krav 5, hvor det fgrste fastgerelseselement (300)
indbefatter en nedre fremspringsprespasning ind i en abning (16) i overfladen af det farste
modul (14).



DK/EP 3283410 T3

7. Spiraltransportband (10) ifelge krav 5, hvor det fgrste fastgerelseselement (300)

indbefatter mindst én abning for at muliggere luftstremning derigennem.

8. Spiraltransportband (10) ifelge krav 1, hvor det fgrste fastgerelseselement (300)

danner en banedeler til at opdele transportfladen i to eller flere baner.

9. Spiraltransportband (10) ifelge krav 1, hvor mangfoldige fastgerelseselementer

(300) anvendes pa forskellige steder pa siden for at tilvejebringe flere stattepunkter.
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DRAWINGS

Drawing

FIG. 1
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FIG. 3



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - CLAIMS
	Page 9 - CLAIMS
	Page 10 - DRAWINGS
	Page 11 - DRAWINGS
	Page 12 - DRAWINGS

