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(57) Abrégé/Abstract:
The invention relates to a spiral conveyor construction comprising an endless conveyor belt assembled from a plurality of
substantially identical modular belt links, where the endless conveyor belt is guided on a conveying path, where at least a part of the
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(57) Abrégé(suite)/Abstract(continued):

conveying path is surrounding a drive tower, where the drive tower can rotate around a vertical axis, such that the drive tower
engages a side surface of the endless conveyor belt thereby propelling the endless conveyor along the conveying path
characterized in that spaced along the periphery of the drive tower are arranged vertical engagement members, where at least
some of these engagement members has a vertically arranged rib projecting radially away from the drive tower, and where on a
lower section of the drive tower adjacent at least some of the engagement members with projecting ribs, blocks are provided, said
blocks near the bottom of the drive tower radially project further from the drive tower that the engagement members, and where the
blocks are provided with a radially extending secondary rib which secondary ribs extend from the block and increases their extend
upwards from zero extend to an extend corresponding to the radially extend of the rib on the adjacent engagement member near
the upper end of the block, and where the secondary ribs and/or the ribs on the engagement members engages and propels the
endless conveyor belt along the conveying path.



ABSTRACT

The invention relates to a spiral conveyor construction comprising an endless conveyor

belt assembled from a plurality of substantially identical modular belt links, where the

endless conveyor belt is guided on a conveying path, where at least a part of the con-

5 veying path is surrounding a drive tower, where the drive tower can rotate around a
vertical axis, such that the drive tower engages a side surface of the endless conveyor

belt thereby propelling the endless conveyor along the conveying path characterized in

that spaced along the periphery of the drive tower are arranged vertical engagement
members, where at least some of these engagement members has a vertically arranged

10 rib projecting radially away from the drive tower, and where on a lower section of the
drive tower adjacent at least some of the engagement members with projecting ribs,

blocks are provided, said blocks near the bottom of the drive tower radially project fur-

ther from the drive tower that the engagement members, and where the blocks are pro-

vided with a radially extending secondary rib which secondary ribs extend from the

15 block and increases their extend upwards from zero extend to an extend corresponding
to the radially extend of the rib on the adjacent engagement member near the upper end

of the block, and where the secondary ribs and/or the ribs on the engagement members

engages and propels the endless conveyor belt along the conveying path.
[Fig. 1]
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[Spiral conveyor construction as well as a drive tower]

The present invention relates to a spiral conveyor construction as well as a drive tower

for such a spiral conveyor construction.

Background of the Invention

In the art spiral conveyors are used to convey goods along a helically formed conveyor
path. The conveyor belt will follow a conveying path around a drive tower. By this
design of the conveyor is achicved that a relatively large conveyor belt area may be
provided on a relatively small floor area. These types of conveyors are often used in
combination with freezing installations or bakery installations such that the entire spiral

conveyor is enclosed inside a housing where the desired process takes place.

One of the important aspects of a spiral conveyor construction is the interaction between
the endless conveyor belt and the drive tower which transmits a propulsion force from
the drive tower to the endless conveyor belt thereby facilitating the transport of goods

through the spiral conveyor construction.

The invention presents a novel drive tower construction which will ensure that a reliable
and stable transition for engagement is achieved between the drive tower and the con-
veyor belt thereby allowing substantial force to be transmitted from the drive tower to
the conveyor belt, without the risk of slipping between the conveyor belt and the drive
tower. At the same time the transition from a straight running conveyor belt to a con-
veying guiding path which is substantially circular/helical circumventing the drive

tower a number of times during the spiral conveyor construction shall also be facilitated.

Description of the Invention

The invention addresses this by providing a spiral conveyor construction comprising an
endless conveyor belt assembled from a plurality of substantially identical modular belt
links, where the endless conveyor belt is guided on a conveying path, where at least a
part of the conveying path is surrounding a drive tower, where the drive tower can rotate
around a vertical axis, such that the drive tower engages a side surface of the endless

conveyor belt thereby propelling the endless conveyor along the conveying path and
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that spaced along the periphery of the drive tower are arranged vertical engagement
members, where at least some of these engagement members has a vertically arranged
rib projecting radially away from the drive tower, and where on a lower section of the
drive tower adjacent at least some of the engagement members with projecting ribs,
blocks are provided, said blocks near the bottom of the drive tower radially project fur-
ther from the drive tower than the engagement members, and where the blocks are pro-
vided with a radially extending secondary rib which secondary ribs extend from the
block and increases their extend upwards from zero extend to an extend corresponding
to the radially extend of the rib on the adjacent engagement member near the upper end
of the block, and where the secondary ribs and/or the ribs on the engagement members

engages and propels the endless conveyor belt along the conveying path.

The vertically arranged ribs which project radially away from the center of the drive
tower are intended for engagement with the endless conveyor belt. In the art there are a
number of different endless conveyor belt constructions where special provisions are
provided on the side of the endless conveyor belt adapted to engage the drive tower.
With the present invention having the vertical ribs it is possible to engage these special
provisions or to engage the side of the endless conveyor belt and in such instances con-
vey the conveyor belt simply by the friction arising between the vertical rib and the side

of the endless conveyor belt.

A particular feature which the drive tower has to address is the transition from the
straight running part of the endless conveyor belt leading into the spiral conveyor con-
struction and the endless conveyor belt’s engagement with the periphery of the drive
tower. In order to make a smooth transition the spiral conveyor construction according
to the present invention is provided with blocks where a secondary rib is tapered from
the bottom towards the upper part of the block such that at the very bottom of the block
there is no rib but the rib slowly emerges from the surface of the block into it has a full
extent corresponding to the extent of the ribs arranged on the vertical engagement mem-
bers. In this manner the endless conveyor belt will slowly be eased onto the drive tower
and due to the taper of the secondary rib, a controlled and a gliding engagement between
the drive tower and the endless conveyor belt will be achieved.

In this context it has to be noted that the endless conveyor belt will contact the drive

tower in the same positions, i.e. the conveyor belt is not periphally displaced relative to
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the drive tower, but only vertically displaced. It shall be achieved that there is no veloc-
ity difference between the edge of the conveyor belt and the drive tower. Any difference
in velocity is an indication of slippage between the endless belt and the drive tower,

which is not intended.

In a further advantageous embodiment of the invention the secondary rib emerges a
distance up from the bottom of the block. As already mentioned above, the easing of
the conveyor belt from the straight running path of the conveying belt to a spiral con-
veyor construction alters the characteristics in the belt such that tensions, loads etc. must
be redistributed. By making the transition process from the straight running part of the
conveyor belt to the guided conveying path circulating the drive tower a smoother run-

ning conveying belt is provided.

In a still further advantageous embodiment of the invention the peripheral distance be-
tween the ribs on the engagement members and the secondary ribs on adjacent blocks
corresponds to the length in the travelling direction of a modular belt link from which
the endless conveyor belt is assembled. In this manner it is ensured that the engagement
ribs whether on the engagement members or on the adjacent blocks during operation
will engage at well determined position on the side surface of the conveyor belt. This is
important in that by being able to determine where the interaction is between the drive
tower and the endless conveyor belt, the conveyor belt may be designed for this engage-
ment and furthermore, it may be assured that the ribs do not engage in undesired posi-

tions.

In a further advantageous embodiment of the invention the modular belt links from
which the endless conveyor is assembled are laterally limited by two sides, and that the
outermost sides of the modular belt links are provided with a cutout, such that the width
of the modular conveyor belt link is smaller in the cutout than outside the cutout, and
where the lengthwise distance of the cut-out in the travelling direction of the conveyor
belt corresponds to the width of the ribs and the secondary ribs, such that the secondary
ribs and the ribs will engage the endless conveyor by the ribs and/or secondary ribs
engaging the cut-out. The cut-outs are determined points at which the ribs whether on

the blocks or on the vertical engagement members may positively engage the conveyor
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belt and as such transfer the propulsion force from the drive tower to the endless con-

veyor belt.

The invention is also directed to a drive tower for propelling an endless conveyor belt
along a helical conveying path arranged outside said drive tower, where said drive tower
has a top and a bottom and where a plurality of engagement members arc arranged
vertically between the top and bottom, where at least some of the engagement members
has a rib projecting radially outwards from said engagement member, and where a num-
ber of blocks are arranged in a lower section of the drive tower immediately adjacent at
least some of the engagement members with ribs, where the lowermost part of each
block extends radially further from the drive tower, than the rib on the engagement
member, and where a second rib having an increasing radially extend is arranged par-
allel with the ribs on the engagement members, where the rib on the blocks in the lower
end has zero radial extend from the block and the rib upwards has an extend correspond-
ing to the rib on the adjacent engagement member. The embodiments of the drive tower

provide the same advantages as already discussed above.

Description of the Drawing

The invention will now be described with reference to the accompanying drawings
wherein:

Figure 1: illustrates a typical spiral conveyor construction.

Figure 2: illustrates a drive tower.

Figure 3: illustrates a horizontal cross section through a drive tower.

Figure 4: illustrates the engagement block.

Figure 5: illustrates a further embodiment of the invention where adjacent modular con-
veyor belt links are illustrated in an assembled manner.

Figure 6: illustrates a plan view of an endless conveyor belt.

Detailed Description of the Invention

In figure 1 is illustrated a typical spiral conveyor construction comprising a frame struc-
ture 2 suitable to be placed on a floor of a manufacturing facility. Inside the frame struc-
ture 2 is provided a drive tower 3 which drive tower has a top and a bottom and where

the drive tower 3 is arranged for rotation around a substantially vertical axis 4.
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On the outside of the drive tower 3 is provided a conveying path 5. When an object is
placed on the conveyor belt, at the entrance 6 to the spiral conveyor working in the
direction as indicated by the arrow 7a the object will be transported on an endless con-
veyor 10 through the spiral conveyor along the spiral/helical conveying path 5 and fi-
nally be arriving at the outlet 8 where the object transported by the spiral conveyor 1
will be ready for further processing by leaving the spiral conveyor 1 as indicated by the

arrow 7b.

As may be seen by the illustration the conveyor belt 10 is relatively long in that the
spirals of the spiral path 5 circumvents the drive tower a number of times enlarging the
effective conveying area compared to the area which the structure 1 takes up in a pro-
duction facility. Furthermore, the drive tower 3 needs to engage the side of the conveyor
belt 10 in order to propel the conveyor belt and the objects through the spiral part 1a of
the conveying structure 1.

In figure 2 is schematically illustrated a drive tower 3 which is suitable to rotate around
the vertical axis 4. On the outer periphery of the drive tower are provided a plurality of
engagement members 30 which engagement members 30 are substantially evenly
spaced along the periphery of the drive tower 3. The engagement members are arranged
vertically such that they substantially span from the bottom 31 to the top 32 of the drive

tower 3.

Adjacent some of the engagement members 30, blocks 33 are provided which blocks
arc also substantially evenly spaced along the periphery of the drive tower at a lower
region of the drive tower 3. Both the engagement members 30 and the blocks 33 are

provided with projecting ribs as will be explained below.

Figure 3 illustrates a horizontal cross section through a drive tower 3 where the cross
section illustrates a projecting engagement member 30 and a block 33 arranged adjacent
the engagement member 30. The engagement member 30 is provided with a projecting
1ib 34 and the block 33 is also provided with a projecting secondary 1ib 35. For illustra-
tive purposes the rib 34 on the engagement member 30 is illustrated at projecting radi-

ally out to a radius illustrated by the dashed line 36. The rib 35 projecting from the block
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33 does as may be seen in the figure project radially further than the projecting rib 34
on the engagement member 30. In the embodiment illustrated in figure 3, the secondary
1ib 35 provided on the block 33 has a tapered engagement surface as will be explained

below with reference to figure 4.

When a drive tower 3 according to the present invention for example as illustrated in
figure 3 is mounted in a spiral conveyor structure the endless conveyor belt 6 will typi-
cally as illustrated above with reference to figure 1 enter the spiral conveyor near the
bottom of the drive tower 3 and then after a number of circles around the drive tower
leave the drive tower as illustrated by reference number 8. When the endless conveyor
belt transfers from a straight running to a circular running conveyor belt as described
above with reference to figure 1, the endless conveyor belt will first engage the blocks
33 in the lower part of the drive tower 3. As the conveyor belt travels higher the side of
the conveyor will engage the engagement surface 37 on the rib 35 on the block 33. As
is evident from figure 4 the engagement block 33 has various zones of engagement

depending of the elevation of the belt relative to the drive tower 3.

In a first zone the block 33 does not have a projecting rib and this is the zone 42 where
the endless conveyor belt first comes into contact with the block 33 and thereby the
drive tower 3. Typically the zone 42 will also have a taper, meaning that the radius of
the drive tower and the block near the bottom will be larger, than further up the block.
As the conveyor belt travels higher through the guiding path the side of the conveyor
belt will be engaged by a tapered portion 43 of the projecting rib 37. The difference in
taper between the projecting rib 43 and the body of the block 33" allows the projecting
43 to case into contact with the conveyor belt in order to provide a smooth transition.
As the conveyor belt travels still further, it will enter a transition zone 44, where the
taper of the projecting rib and the block 33 will cause the rib 34 provided on the vertical
engagement member 30 to come into contact with the side of the conveyor belt. As the
conveyor belt travels further up on the guide path provided circumscribing the drive
tower the side of the engagement belt will only be in engagement with the projecting
rib 34 on the engagement member. By arranging the projecting rib 37 on the block 33
at a determined distance from the projecting rib 34 of the engagement member 30 where
the distance typically will be the length of the module in the transport direction from

which the endless conveyor belt is assembled it is assured that the ribs 34,37 will engage
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at exactly the same spot and it is possible to make engagement arrangements on the
modular conveyor belt such that a firm and stable engagement may be achicved between

the drive tower and the conveyor belt.

In figure 5 is illustrated a further embodiment of the invention where adjacent modular
conveyor belt links 20°, 20°" are illustrated in an assembled manner. The modular belt
links are identical and in this embodiment the outermost eye part 23" is provided with a
cut-out which allows the engagement member 50 on the drive tower (not illustrated) to

engage the cut-out and positively drive the conveyor belt.

In this embodiment the cut-out is a cut-out where part of the material in the outermost
eye part has been removed such that the outermost eye part 23 of an adjacent outer eye

part of a further modular belt link may overlap the first outer eye part 23°.

As may be further seen from figure 5 the belt links are dimensioned such that the for-
wards extending eye parts 22 engage the bottom/main body 21 of the adjacent modular
belt link and in this manner ensures that the cut-out 25 is free for the engagement mem-
ber 50 to engage and drive the conveyor belt. In this embodiment the forward facing
eye parts 22 are provided with oblong apertures 24° whereas the rearward facing eye

parts are provided with circular apertures 24.

In figure 6 is illustrated a plane view of an endless conveyor belt 40 assembled from a
plurality of modular conveyor belt links 20 according to the invention. Each modular
conveyor belt link 20 has a main body 21 from which main body 21 eye parts 22, 23

extend in forwards and rearwards directions.

The outermost eye parts 23 in both sides of the conveyor belt are provided with cut-outs
25 such that engagement means (not illustrated) on the drive tower 3 may engage and
propel the conveyor belt 10 along the conveying path 5 (see figure 1). The depth 41 of
the cut-out illustrated by the arrow is sufficient for the engagement member 50, see
figure 5, to be inserted in the cut-out 25 sufficiently to attain a firm contact with the

conveyor belt and as such be able to drive the conveyor belt in the desired direction.

Date Regue/Date Received 2020-05-01



As is evident from figure 6 the side of the conveyor belt closer to the drive tower 3 is
collapsed such that the distance between adjacent eye parts along the inner side is sub-
stantially smaller than the same distance along the outer side of the conveyor belt. This
is due to the provision of the elongated eye parts 24° allowing the connection pins to

5 move longitudinally in the apertures.

10
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CLAIMS

1. Spiral conveyor construction comprising an endless conveyor belt assembled from a
plurality of substantially identical modular belt links, where the endless conveyor belt
is guided on a conveying path, where at least a part of the conveying path is surrounding
a drive tower, where the drive tower can rotate around a vertical axis, such that the drive
tower engages a side surface of the endless conveyor belt thereby propelling the endless
conveyor along the conveying path characterized in that spaced along the periphery of
the drive tower are arranged vertical engagement members, where at least some of these
engagement members has a vertically arranged rib projecting radially away from the
drive tower, and where on a lower section of the drive tower adjacent at least some of
the engagement members with projecting ribs, blocks are provided, said blocks near the
bottom of the drive tower radially project further from the drive tower that the engage-
ment members, and where the blocks are provided with a radially extending secondary
rib which secondary ribs extend from the block and increases their extend upwards from
zero extend to an extend corresponding to the radially extend of the rib on the adjacent
engagement member near the upper end of the block, and where the secondary ribs
and/or the ribs on the engagement members engages and propels the endless conveyor

belt along the conveying path.

2. Spiral conveyor construction according to claim 1, wherein the secondary rib emerges

a distance up from the bottom of the block.

3. Spiral conveyor construction according to claim 1 where the endless conveyor belt
on the first part of the conveying path engages the lower section of the blocks where the
second ribs are not projecting, and as the guide path continues, the second ribs increas-

ingly engages the endless conveyor belts’ modular belt links.

4. Spiral conveyor construction where the peripheral distance between the ribs on the
engagement members and the secondary ribs on adjacent blocks corresponds to the
length in the travelling direction of a modular belt link from which the endless conveyor

belt 1s assembled.
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5. Spiral conveyor construction according to any preceding claim wherein the modular
belt links from which the endless conveyor is assembled laterally is limited by two
sides, and that the outermost sides of the modular belt links are provided with a cutout,
such that the width of the modular conveyor belt link is smaller in the cutout than out-
side the cutout, and where the lengthwise distance of the cut-out in the travelling direc-
tion of the conveyor belt corresponds to the width of the ribs and the secondary ribs,
such that the secondary ribs and the ribs will engage the endless conveyor by the ribs

and/or secondary ribs engaging the cut-out.

6. Drive tower for propelling an endless conveyor belt along a helical conveying path
arranged outside said drive tower, where said drive tower has a top and a bottom and
where a plurality of engagement members are arranged vertically between the top and
bottom, where at least some of the engagement members has a rib projecting radially
outwards from said engagement member, and where a number of blocks are arranged
in a lower section of the drive tower immediately adjacent at lcast some of the engage-
ment members with ribs, where the lowermost part of each block extends radially fur-
ther from the drive tower, than the 1ib on the engagement member, and where a second
rib having an increasing radially extend is arranged parallel with the ribs on the engage-
ment members, where the rib on the blocks in the lower end has zero radial extend from
the block and the rib upwards has an extend corresponding to the rib on the adjacent

engagement member.

7. Drive tower according to claim 6, wherein the second rib emerges a distance up from

the bottom of the block.

8. Drive tower according to claim 6 or 7 wherein the peripheral distance between the
ribs on the engagement members and the second ribs arranged on the blocks adjacent
each engagement member with a rib is a fixed distance, where the fixed distance is equal
to the length of a modular belt link in the intended travelling direction, from which the

endless conveyor is assembled.
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