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(57) ABSTRACT

A conveyor is provided which is particularly suited for use in
ahelical conveyor path where limited footprint space is avail-
able. The conveyor includes belt (4) with flights comprised of
conveying portions (41) and holding portions (41a). Each of
the portions has forward projections and rear projections, the
forward projections being staggered relative to the rear pro-
jections so that adjacent flights can be interconnected by
connection between staggered projection of the adjacent
flight. The holding portions (41a) are provided with an
upstanding projection (47) which serves to retain product
placed on the conveyor in a desired orientation as the con-
veyor travels along the helical path.

11 Claims, 8 Drawing Sheets
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1
CONVEYOR

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage application of PCT/
EP2010/060872, filed Jul. 27, 2010, which claims priority
from Ireland patent application S2009/0591, filed Jul. 30,
2009. The entire content of the priority application is incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a conveyor, in particular to
a conveyor adapted to travel along a helical or spiral path.

2. Description of the Prior Art

Conveyor systems for use in food handling and processing
are well known, whereby conveyor belts, are employed to
transfer articles between various locations and/or through
various stages of the manufacturing process. Such conveyor
belts are commonly formed of materials resistant to tempera-
ture degradation in the range —40° C.to 118° C. and which are
readily cleanable, for example, plastics materials. In certain
applications it is desirable or required that articles being
transferred by the conveyor maintain a particular orientation
relative to the conveyor’s path or indeed maintain a particular
desired orientation or spacing relative to the other items on
the conveyor. This requirement is particularly important
where the articles should be presented correctly in order to
ensure that processes along a production line are adminis-
tered effectively or to ensure that they maintain an optimal
configuration to allow for rapid packaging.

However, articles often have to be transferred along con-
veyors which follow inclined, curved paths. Such helical or
spiral conveyors are well known. In some situations the wind-
ings of helical conveyors have small radii or involve various
inclines or declines as a result of factors such as limited
available space or optimal production line design. In such
instances where conveyors follow these convoluted and tor-
tuous paths, it is common that the articles thereon become
misaligned or misspaced and must then be returned to a
correct orientation either by the use of ancillary equipment or
through the manual intervention of production line operators.
The use of such equipment or personnel not only contributes
to increased costs but also increases the degree of handling
which the articles are subject to and as such can be detrimen-
tal to the quality of the articles, particularly where they com-
prise delicate items or foodstuffs.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to alleviate
the disadvantages associated with the prior art.

Accordingly, the present invention provides a conveyor for
conveying articles in a continuous flow along a helical path in
a generally vertical direction, the conveyor comprising a belt
having a plurality of conveying portions adapted to be inter-
linked so as to permit travel around windings on the helical
path, the belt being further provided with at least one holding
portion having retaining means for retaining articles in a
desired orientation relative to the conveyor’s helical path
once placed upon the belt, each of the conveying portions and
holding portions defining a flight.

An advantage of this conveyor is that once the articles are
placed on the conveyor belt they are retained in the same
position regardless of the length or the pitch of the path

10

15

20

25

30

35

40

45

50

55

60

65

2

travelled by the conveyor. A further advantage is that the
articles are also retained in the correct orientation relative to
the conveyor’s path and indeed relative to other articles
present on the conveyor. These advantages allow the pitch of
a conveyor to be varied, for example increased significantly,
without the articles placed thereon becoming misaligned or
misspaced. This avoids the need for ancillary equipment to
correct such problems.

In one embodiment of the invention each of the conveying
portions comprise a plurality of interconnected flights each
flight including a first member having a leading face and a
trailing face relative to a longitudinal axis of the first face. In
this embodiment of the invention each member further
includes a series of spaced apart forward projections extend-
ing from the leading face and a series of spaced apart rear
projections extending from the trailing face. Advantageously
the spaced apart projections are offset from each other along
the longitudinal axis of the first member such that the forward
projections and the rear projections lie in a mutually stag-
gered relationship.

In an embodiment of the invention holding portions are
placed at regular intervals intermediate the conveying por-
tions along the belt. Conveniently each holding portion com-
prises second flights that are similar to the interconnected
flights of the conveying portion in that the flights comprise a
member having a leading face and a trailing face relative to a
longitudinal axis of the second member, with a series of
spaced apart forward projections extending from the leading
face and a series of spaced apart rear projections extending
from the trailing face, the forward spaced apart projections
and rear spaced apart projections being offset from each other
along the longitudinal axis of the second member so that the
forward projections and the rear projections lie in a mutually
staggered relationship, the projections of the holding portion
being sized and shaped to enable the holding portion to inter-
connect with adjacent conveying portions and/or holding por-
tions of the belt. In the preferred embodiment the flights
comprising the holding portion further comprise retaining
means in the form of an upwardly projecting edge interme-
diate the leading and trailing faces to provide an elongate
raised formation. Conveniently when the holding portion is in
position on the conveyor the elongate raised formation
extends substantially across the width of the conveyor belt.
Advantageously once articles are deposited onto the conveyor
they abut against and are retained by the elongate raised
formation and are thus maintained in a desired orientationand
relative spacing along the belt throughout its travel.

Conveniently both the conveying portion and the holding
portion have at least one uniform, ideally planar, face. In the
preferred embodiment of the invention the uniform face is
positioned on the underside of the conveyor belt remote from
the retaining means. In this way the underside of the conveyor
belt is kept free from obstructions to ensure a smooth return.

In a preferred embodiment of the invention the conveying
portions and holding portions are arranged such that each
forward projection provided on a particular flight is located
between two rear projections on the next adjacent flight
thereby interconnecting each of the adjacent conveying por-
tions and/or holding portions.

Optionally in a preferred embodiment of the invention each
projection is provided with an opening. Ideally when the
conveying portions and/or holding portions are arranged such
that each forward projection provided on a particular flight is
located between two rear projections on the next adjacent
flight their respective openings are in mutual alignment thus
enabling a linkage means, such as a rod, to be placed through
said openings thereby securely linking said conveying por-
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tions and/or holding portions together. It is of course under-
stood by the person skilled in the art that this is one mecha-
nism of securely linking the conveying portions and/or
holding portions together. Any other suitable mechanism or
means known to the person skilled in the art could also be
used for this purpose.

Optionally the openings are in the form of an elongate
aperture or slot. Conveniently the elongate nature of the open-
ings and their size and shape are selected to enable adjacent
conveying portions to either move closer together or to move
further apart thereby giving belt flexibility in horizontal and
vertical planes. The advantage of this is that the conveyor belt
is able to follow a helical path without buckling on its inner-
most side and without breaking on its outermost side.

In a further embodiment of the invention the conveyor
further comprises a return portion extending between oppos-
ing ends of the helical path. Conveniently the conveyor belt is
driven around the conveyor using conventional means such as
one or more drives, at least one pulling means and a plurality
of sprockets for guiding the conveyor belt around the con-
veyor path both horizontally and vertically. For example, in
one arrangement a drive is located at the top of the vertical
return section just where the belt of the conveyor goes into a
horizontal orientation to accept product.

Optionally the flights of the conveying portion and holding
portion are formed from materials resistant to degradation in
the temperature range -40° C. to 118° C. and which are
readily cleanable. Examples of such material include plastics
such as Acetal™, Propylene™ and Nylon 2™.

The invention will hereinafter be more particularly
described with reference to the accompanying drawings
which show, by way of example only, the conveyor of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 shows a helical conveyor in accordance with the
invention;

FIG. 2a is a schematic illustration of the helical conveyor;

FIG. 2b is a schematic illustration of a central column of the
helical conveyor and FIG. 2¢ is a view thereof from above;

FIG. 2d is an example of an instance where a small foot-
print is available for a helical

FIG. 3 is a detailed view of the conveyor belt of the inven-
tion;

FIG. 4 illustrates the orientation of articles exiting the
helical conveyor;

FIG. 4a is an enlarged perspective view of a holding por-
tion of the conveyor illustrated in FIG. 4;

FIG. 4b is an enlarged plan view of two holding portions
connected to conveying portions of the conveyor illustrated in
FIG. 4,

FIG. 4c is a cross sectional side view of the holding and
conveying portions of FIG. 4b;

FIGS. 5 and 6 show the drive sprockets of a helical con-
veyor in accordance with the invention;

FIG. 7 shows the tension rollers of a helical conveyor in
accordance with the invention;

FIG. 8 shows a horizontal section of the helical conveyor
comprising conveying portions and holding portions in accor-
dance with the invention;

FIG. 9 shows the idle return of a helical conveyor in accor-
dance with the invention; and
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FIG. 10 shows the retaining means holding back product as
it is being transported by a helical conveyor in accordance
with the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring initially to FIG. 1, FIG. 2a, FIG. 2b and FIG. 2c¢,
there is shown a continuous flow conveyor 1 adapted to con-
vey articles along a helical path. In this embodiment a down-
ward path direction is being used. Conveyor 1 comprises a
central column 2 and a helical frame 3 extending around the
column and fixed thereto, said column being supported at its
base by a plurality of support members 2a. The helical frame
3 comprises inner and outer guides 3a and 35, respectively,
which are connected by a plurality of spaced-apart radial
support beams 31. A plurality of offset helical sections 32
which intersect the support beams 31 are interposed between
the inner guide 3a and outer guide 3b. At the respective upper
and lower terminal ends ofthe conveyor, the frame 3 is further
provided with extension sections 33, 34 (FIG. 2¢) which
provide substantially straight entry and exit points to the
helical frame 3.

The helical path of continuous flow conveyor 1 of FIG. 1
comprises three windings around the central column 2. FIG.
2d, shows an example of a small footprint available for a
helical conveyor of the invention, where the area available to
place a helical conveyor is limited and comprises a room 100
approximately 5 meters wide. The central column 2 of the
conveyor is placed approximately 5 meters from the rear wall
100a. In such situation the radius of the helical path is quite
small thus the speed at which the portions of the conveyor belt
turn through 360° is quite fast. It is possible to overcome this
problem by increasing the number of windings around the
central column 2, however this solution increases the time it
takes to transfer the articles being conveyed from one location
to another. There are also problems associated with pulling
the belt around the conveyor due to frictional and vibrational
forces. In many instances this is an undesirable solution.
Previously it was not possible to increase the pitch of the
helical conveyor as this would cause misalignment or miss-
pacing of the articles being conveyed.

Referring now to FIG. 3, F1G. 4, FIG. 44, FIG. 46 and F1G.
4c, an endless belt 4, which is adapted to follow the path of
frame 3 as defined by guides 3¢ and 356 and which comprises
aplurality of interconnected conveying portions 41, and hold-
ing portions 41a which comprises flights, is driven by a motor
(not shown). Each portion 41, 41a comprises a member 42,
each member having a series of spaced apart forward projec-
tions 43 extending from its leading face and a series of spaced
apart rear projections 44 extending from its trailing face, each
series of spaced apart projections being offset from each other
along the longitudinal axis of said member such that the
forward projections 43 and the rear projections 44 lie in a
mutually staggered relationship. Openings 45 in the form of
elongate apertures or slots are formed through projections 43,
44. The conveying portions 41 and holding portions 41a are
arranged such that each forward projection 43 provided on a
particular flight is located between two rear projections 44 on
the next adjacent flight so that their respective openings 45 are
in mutual alignment. This enables a linkage means, such as a
rod 46, to be placed through said openings thereby linking
said adjacent flights together.

The slotted nature of the openings 45 enables adjacent
flights, which are portions 41, 41a, to either mesh closer
together or to move further apart thereby giving belt 4 flex-
ibility in both horizontal and vertical planes as the belt moves
in a helical path.
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Consequently this allows belt 4 to follow the helical path
without buckling on its innermost side and without breaking
on its outermost side. Flights 41a, which are placed at regular
intervals along the belt 4, each comprise a member 42 having
an upwardly projecting edge 47 which provides an elongate
raised formation extending substantially across the width of
the belt (FIG. 4¢). Articles 50 which are deposited onto the
conveyor abut against, and are retained by, projecting edges
47 and are thus maintained in a correct orientation and rela-
tive spacing along the belt throughout its travel. The under-
side 48 of member 42 intermediate forward projections 43
and rear projections 44 has a planar face. Thus the underside
48 of the conveyor belt is free from obstructions thereby
ensuring the conveyor belt has a smooth return during the
endless cycle. (See also FIGS. 5 and 8).

Referring now to FIGS. 5 to 9, there are shown a series of
diagrams of sections of conveyor 1 being driven around an
endless path. FIGS. 5 and 6 show drive sprockets 60 which
maintain the endless belt 4 in correct alignment as it moves
from a vertical plane 61 to a horizontal plane 62. FIG. 7 shows
atensionroller 63 atthe top of a vertical plane 61 priorto drive
sprockets (not shown) picking up endless belt 4. FIG. 8 is a
view of the underside 48 of a horizontal section 62 of endless
belt 4 prior to entering a vertical plane 61. FIG. 9 shows the
idle return 65 of the endless belt 4 at the end of the helical path
of the conveyor 1.

Referring now to FIG. 10 there is a shown an example of a
helical conveyor 200 of the invention comprising both con-
veying portions 41 and holding portions 41a. Holding por-
tions 41a of endless belt 4 are retaining articles 415 in the
same position and orientation as they were in when placed
upon the belt as they move along a helical path in a downward
direction.

While the conveyor is described above as travelling in a
downward direction as it carries product, it will be appreci-
ated that the invention also encompasses the situation where
product is to be carried in an upward direction. It will also be
appreciated that the footprint size, pitch and length of the
conveyor can be selected to match the particular requirements
in the space in which the conveyor is to operate. The arrange-
ment of the conveyor according to the invention is particularly
suitable for use in spaces where there is limited footprint
capacity for the helical conveyor, as the portions which com-
prise the conveyor flights are interconnected and formed so as
to be relatively flexibly movable in horizontal and vertical
directions. This enables the belt to move through a helical
path with the belt opening on the outer side of the helix path
and compressing on the inner side as it moves while still
retaining product on the belt in a desired orientation.

Furthermore, the elements of the flights can be comprised
of suitable plastic materials which are amenable to cleaning,
ideally to cleaning in position using readily available cleaning
agents. The suitability for easy cleaning makes the helical
conveyor of the present invention particularly suitable for use
in plants that produce comestibles, pharmaceuticals and other
products for consumption or application to humans or ani-
mals.

It is thought that the present invention and its advantages
will be understood from the foregoing description and it will
be apparent that various changes may be made thereto with-
out departing from the scope of the invention as defined by the
appended claims, the forms hereinbefore described being
merely preferred or exemplary embodiments thereof.

The invention claimed is:

1. A conveyor for conveying articles in a continuous flow
along a helical path in a generally vertical direction, the
conveyor comprising:
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a belt having a plurality of conveying portions adapted to
be interlinked so as to permit travel around windings on
the helical path;

each conveying portion having a plurality of intercon-
nected first flights, each first flight including a first mem-
ber having a leading face and a trailing face relative to a
longitudinal axis of the first member and each first mem-
ber includes a series of spaced apart forward projections
extending from the leading face and a series of spaced
apart rear projections extending from the trailing face;

the belt comprising a plurality of holding portions posi-
tioned at intervals intermediate the conveying portions
along the belt, each holding portion including a second
flight adapted to interlink with adjacent conveying por-
tions and/or holding portions of the belt, each holding
portion having retaining means for retaining articles in a
desired orientation relative to the conveyor’s helical path
once placed upon the belt, the retaining means in the
form of an integrally formed upwardly projecting edge
of the second flight which provides an elongate raised
formation extending substantially across the width of
the conveyor belt, and

each of the conveying portions and holding portions defin-
ing a flight.

2. A conveyor according to claim 1, in which the forward
spaced apart projections and rear spaced apart projections are
offset from each other along the longitudinal axis of the first
member so that the forward projections and the rear projec-
tions lie in a mutually staggered relationship.

3. A conveyor according to claim 1, in which the second
flight of each holding portion includes a second member
having a leading face and a trailing face relative to a longitu-
dinal axis of the second member, with a series of spaced apart
forward projections extending from the leading face and a
series of spaced apart rear projections extending from the
trailing face, the forward spaced apart projections and rear
spaced apart projections being offset from each other along
the longitudinal axis of the second member so that the for-
ward projections and the rear projections lie in a mutually
staggered relationship, the projections of the holding portion
being sized and shaped to enable the holding portion to inter-
connect with adjacent conveying portions and/or holding por-
tions of the belt.

4. A conveyor according to claim 3, in which the integrally
formed upwardly projecting edge of each retaining means is
intermediate the leading and trailing faces of the second
flight.

5. A conveyor according to claim 1, in which articles
deposited on the conveyor abut against and are retained by the
elongate raised formation and are maintained by the elongate
raised formation in a desired orientation and relative spacing
along the belt throughout its travel.

6. A conveyor according to claim 1, in which each convey-
ing portion and holding portion present at least one uniform
face positioned on the underside of the conveyor belt remote
from the retaining means.

7. A conveyor according to claim 2, in which the conveying
portions and holding portions are arranged such that each
forward projection provided on a particular flight is located
between two rear projections on the next adjacent flight
thereby interconnecting each of the adjacent conveying por-
tions, each of the adjacent holding portions or both the adja-
cent conveying portions and the adjacent holding portions.

8. A conveyor according to claim 2, in which each projec-
tion is provided with an opening with each forward projection
of a particular flight located between two rear projections of
the next adjacent flight, the openings being in mutual align-
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ment to define a channel for receiving a linkage means placed
through said openings thereby securely linking said convey-
ing portions and/or holding portions together.

9. A conveyor according to claim 8, in which the openings
are inthe form of an elongate aperture or slot sized and shaped 5
to allow adjacent conveying and/or holding portions to move
closer together or move further apart thereby providing belt
flexibility in horizontal and vertical planes.

10. A conveyor according to claim 1, in which the flights
defined by the conveying portions and holding portions are 10
formed from materials resistant to degradation in the tem-
perature range —40° C. to 118° C. and are readily cleanable.

11. A conveyor according to claim 1, further comprising a
return portion extending between opposing ends of the helical
path. 15



