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Description

[0001] The present invention relates to a conveyor for
buffering products, according to the preamble of claim 1
as disclosed in document WO 2007/067049 A.
[0002] A similar conveyor is known from NL 7101881.
In the known conveyor the products are supplied at an
upper level of the conveyor and are circulated at that
level several times along curved conveyor parts and
straight conveyor parts disposed between the curved
conveyor parts. The products are first transported along
the outer track and subsequently along the inner track.
After several circulations at the upper conveyor level the
products are transported to a lower level and the products
move from an inner track to an outer track at the lower
level.
[0003] The object of the invention is to provide a con-
veyor which uses the space occupied by the conveyor
more efficiently.
[0004] This is achieved by the conveyor according to
the appended claim 1.
[0005] The advantage of this conveyor is that it is rel-
atively compact. During the loading cycle and/or the dis-
charging cycle the helical input conveyor and/or the hel-
ical output conveyor can be operated continuously. In
case of vertically oriented helical input and output con-
veyors each of the accumulating conveyors can be filled
by products which are continuously transported upwardly
by the helical input conveyor. At a desired moment prod-
ucts stored on the accumulating conveyors can be trans-
ported continuously downwardly by the helical output
conveyor. An advantage of the application of helically
shaped conveyors is that sudden changes in transport
direction are avoided. Under operating conditions the de-
sired accumulating conveyor to be filled by products from
the helical input conveyor or emptied by transporting
products to the helical output conveyor can be selected
by means of displacing members driven by an operating
mechanism, for example. It is noted that the conveyor is
typically suitable for luggage handling at airports in order
to store luggage for a relatively short period of time.
[0006] At least one of the accumulating conveyors may
be coupled tangentially to the helical input conveyor
and/or the helical output conveyor as seen in a direction
along a central axis of the helical input conveyor and/or
the helical output conveyor, respectively. Due to this con-
figuration the transport directions of products which are
transferred between the accumulating conveyors and the
helical input and output conveyors only gradually change.
[0007] In a specific embodiment at least two accumu-
lating conveyors are each functionally coupled to one of
the input conveyor outputs and/or one of the output con-
veyor inputs at a mutual distance along the helical path
of the helical input conveyor and/or the helical output
conveyor, respectively, which is substantially equal or
smaller than one turn of the winding of said helical input
and/or output conveyors. This improves efficient use of
space between the helical input and output conveyors.

[0008] The accumulating conveyors may at least partly
extend substantially parallel to each other as seen in a
direction along a central axis of the helical input conveyor
and/or the helical output conveyor and wherein the total
width of the accumulating conveyors is substantially
equal or smaller than the outer diameter of the helical
input conveyor and/or the helical output conveyor. This
creates an efficient use of space within a virtual block
shaped room. In practice the outer diameter of a helical
conveyor may be defined as the diameter of a cross-
sectional are of the helical part of the helical conveyor.
[0009] In an alternative embodiment the helical input
conveyor and the helical output conveyor are integrated
in a single helical conveyor such that during a loading
cycle the conveying directions of the single helical con-
veyor and the accumulating conveyors are opposite to
the conveying directions thereof during the discharging
cycle. In this case the single helical conveyor can be op-
erated as the helical input conveyor which transports
products from the input conveyor input via one of the
input conveyor outputs to the corresponding accumulat-
ing conveyor during a loading cycle, whereas the con-
veying directions of the accumulating conveyors and the
single helical conveyor are reversed during a discharging
cycle such that a product on one of the accumulating
conveyors can be transported via a corresponding output
conveyor input to the output conveyor output. Thus, in
the single helical conveyor the input conveyor input
changes to the output conveyor output, and the input
conveyor outputs change to the output conveyor inputs,
when switching from the loading cycle to the discharging
cycle. It is noted, that in this embodiment the products
are stored and discharged by the last-in-first-out princi-
ple, whereas in case of separate helical input and output
conveyors the products are stored and discharged by the
first-in-first-out principle.
[0010] The invention is also related to a method of con-
trolling a conveyor as described hereinbefore, wherein
the conveyor is provided with product position sensors
so as to monitor the position of products within the con-
veyor, wherein a control system controls displacing mem-
bers for transferring products from and to the accumu-
lating conveyors and for driving driving motors of the hel-
ical input conveyor, the accumulating conveyors and the
helical output conveyor.
[0011] The invention will hereafter be elucidated with
reference to the very schematic drawings showing an
embodiment of the invention by way of example.

Fig. 1 is a plan view of an embodiment of a conveyor
not part of the present invention.
Fig. 2 is a similar view as Fig. 1 of an alternative
embodiment of the conveyor.
Fig. 3 is a similar view as Fig. 1 of another alternative
embodiment of the conveyor.
Fig. 4 is a very schematic top view and side view of
a conveyor according to the invention.
Fig. 5 is a similar view as Fig. 4 of another alternative
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embodiment of the conveyor.
Fig. 6 is a similar view as Fig. 4 of another alternative
embodiment of the conveyor.
Fig. 7 is a similar view as Fig. 4 of still another alter-
native embodiment of the conveyor.
Fig. 8 is a similar view as Fig. 7 of an alternative
embodiment of the conveyor.
Fig. 9 is a very schematic top view of an alternative
embodiment of the conveyor according to Fig. 7.
Fig. 10 is a similar view as Fig. 9 of an alternative
embodiment.
Fig. 11 is a schematic diagram of a control structure
of the embodiments according to Figs. 4-6.
Fig. 1 shows an embodiment of a conveyor 1 for
buffering products.

[0012] The conveyor comprises a helically-shaped first
conveyor part 2 and a helically-shaped second conveyor
part 3. The first and second conveyor parts 2, 3 have
longitudinal centre lines which are directed upwardly and
extend substantially parallel to each other.
[0013] The first and second conveyor parts 2, 3 are
provided with a plurality of parallel tracks. For reasons
of clarity the conveyor 1 of Fig. 1 is described by reference
to only two parallel tracks of each conveyor part 2, 3. The
first conveyor part 2 includes an inner track 4 and an
outer track 5. The outer track 5 is adjacent to the inner
track 4 and disposed at the outside bend side of the inner
track 4. Thus, the outer track 5 at least partly surrounds
the inner track 4 as seen in a direction along the longitu-
dinal centre line 5 of the first and second conveyor parts
2, 3. In this embodiment the helically-shaped first and
second conveyor parts 2, 3 have a circular cross section
and have similar dimensions, but alternative configura-
tions are conceivable.
[0014] In the conveyor as shown in Fig. 1 the second
conveyor part 3 includes an inner track 6 and an outer
track 7. Similar to the first conveyor part 2 the outer track
7 is adjacent to the inner track 6 and disposed at the
outside bend side of the inner track 6. It is also conceiv-
able that the second conveyor part 3 only has a single
track 7, which may be called a second conveyor part
track.
[0015] The outer track 5 of the first conveyor part 2 has
an outlet end 5a where products leave the outer track 5
and an inlet end 5b where products are received by the
outer track 5. In the same way the inner track 4 of the
first conveyor part 2 has an outlet end 4a where products
leave the inner track 4 and an inlet end 4b where products
are received by the inner track 4. It is noted that the words
inlet and outlet do not necessarily mean that there must
be a transfer between the tracks 4, 5 of the first conveyor
part 3 and the tracks 6, 7 of the second conveyor part 3,
such as a transfer including a lateral slot between the
mentioned tracks.
[0016] The outer track 7 of the second conveyor part
3 has an outlet end 7a where products leave the outer
track 7 and an inlet end 7b where products are received

by the outer track 7. In the same way the inner track 6 of
the second conveyor part 2 has an outlet end 6a where
products leave the inner track 6 and an inlet end 6b where
products are received by the inner track 6. As already
mentioned hereinbefore, it is noted that the words inlet
and outlet do not necessarily mean that there must be a
transfer between the tracks 4, 5 of the first conveyor part
3 and the tracks 6, 7 of the second conveyor part 3.
[0017] Fig. 1 shows that the outlet end 5a of the outer
track 5 of the first conveyor part 1 is coupled to the inlet
end 7b of the outer track 7 of the second conveyor part
track 3. Furthermore, the outlet end 7a of the outer track
7 of the second conveyor part 3 is coupled to the inlet
end 4b of the inner track 4 of the first conveyor part 2.
[0018] The outlet end 4a of the inner track 4 of the first
conveyor part 2 is coupled to the inlet end 6b of the inner
track 6 of the second conveyor part 3, and so on.
[0019] The embodiment of the conveyor 1 is configured
such that a portion of the first conveyor part 2 at the outlet
ends 4a and 5a thereof are aligned with a portion of the
second conveyor part 3 at the inlet ends 6b and 7b there-
of. In fact, these portions form tangential track portions
extending tangentially with respect to the helical parts of
the inner tracks 4, 6 and the helical parts of the outer
tracks 5, 7 of the first and second conveyor parts 2, 3.
[0020] Similarly, a portion of the inner track 4 of the
first conveyor part 2 at the inlet end 4b is aligned with a
portion of the outer track 7 of the second conveyor part
3 at the outlet end 7a thereof. These portions form a
tangential track extending tangentially with respect to the
helical part of the outer track 7 of the second conveyor
part 3 and the helical part of the inner track 4 of the first
conveyor part 2.
[0021] Several driving means or supporting means
configurations of the conveyor are possible. In practice
a relatively wide single and/or common conveyor belt for
the entire conveyor 1 may be applied, for example slats
fixed to a chain that follows the helical paths of the first
and second conveyor parts 2, 3. In the case of a common
conveyor belt the inner and outer tracks 4, 5 and/or 6, 7
comprise the same conveyor belt, but they are separated
by guiding means, for example, for keeping the products
on track. The guiding are, for example upwardly extend-
ing plate-like elements. Preferably, the guiding means
are fixed to a frame of the conveyor 1.
[0022] The path that products follow in the embodiment
of the conveyor 1 as shown in Fig. 1 is as follows. Prod-
ucts are received by the conveyor 1 at the inlet end 5b
of the outer track 5 of the first conveyor part 2, which inlet
end 5b is disposed at a low height level. The products
are transported along the helical path of the first conveyor
part 2 upwardly and arrive at the outlet end 5a of the
outer track 5. From there the products are moved to the
inlet end 7b of the outer track 7 of the second conveyor
part 3 and follow the helical path of the second conveyor
part 3 downwardly. Upon arrival at the outlet end 7a of
the outer track 7 of the second conveyor part 3 the prod-
ucts continue their way to the inlet end 4b of the inner
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track 4 of the first conveyor part 2. After several circula-
tions through the conveyor 1 the products arrive at an
outlet end 8a of a most inner track 8 of the second con-
veyor part 3. It is noted that the product stream may be
in opposite direction, i.e. the products are received by
the conveyor 1 at the outlet end 8a of the most inner track
8 of the second conveyor part 3 and leave the conveyor
1 at the inlet end 5b of the outer track 5 of the first con-
veyor part 2.
[0023] Fig. 2 shows an alternative arrangement of the
conveyor 1. The first and second conveyor parts 2, 3 are
similar to that of Fig. 1, but the transfers between the
outlet ends 6a, 7a of the inner and outer tracks 6, 7 of
the second conveyor part 3 and the inlet ends 4b, 5b of
the inner and outer track 4, 5 of the first conveyor part 2
have a different configuration. The outlet end 7a of the
outer track 7 of the second conveyor part 3 is coupled to
the inlet end 4b of the inner track 4 of the first conveyor
part 2 by a displacement mechanism 9. For example, the
displacement mechanism 9 may be disposed between
the outlet end 7a of the outer track 7 of the second con-
veyor part 3 and the inlet end 4b of the inner track 4 of
the first conveyor part 2 so as to move the products from
the outer track 7 of the second conveyor part 3 to the
inner track 4 of the first conveyor part 2. The tracks 6a
and 4b, and 7a and 5b may comprise two parallel con-
veyor belts or a common conveyor belt with separated
tracks, whereas the displacement mechanism 9 may be
a single diverter. In case of a common conveyor belt in
the embodiment of Fig. 2 the width of the belt comprises
at least the widths of four tracks, whereas additional sep-
arate conveyor belts 10 and 11 serve as input and output
tracks, respectively. The common conveyor belt may also
be a single belt which follows the helical paths of both
the first and second conveyor parts 2, 3.
[0024] It is noted that the outlet ends 4a, 5a of the inner
and outer tracks 4, 5 respectively, and the corresponding
inlet ends 6b, 7b of the inner and outer tracks 6, 7, re-
spectively, are not indicated explicitly in Fig. 2. In Fig. 1
the inlets and outlets are indicated explicitly, but is does
not mean that there must be a separation of two conveyor
belts at those locations. The outlet ends 4a, 5a and the
inlet ends 6b, 7b only indicate end portions of the curved
or helically-shaped first and second conveyor parts 2, 3
of the conveyor 1. Therefore, in case of a common con-
veyor belt in the embodiment of Fig. 2 the conveyor belt
may be a single conveyor belt following the helical paths
of both the first and second conveyor parts 2, 3.
[0025] The outlets 4a, 5a and inlets 6b, 7b are illustrat-
ed, for example, in Fig. 3. The first and second conveyor
parts 2, 3 each have only one inner track 4, 6, respec-
tively, and one outer track 5, 7, respectively. The con-
veying direction of the products entering the conveyor 1
at the inlet end 5b of the outer track 5 of the first conveyor
part 2 and leaving the conveyor 1 at the outlet end 8a of
the inner track 6 of the second conveyor part 3 is similar.
The portions of the tracks at the inlet end 5b and the
outlet end 8a are substantially parallel. Here the conveyor

belt is a single continuous belt which extends from the
inlet end 5b to the outlet end 8a without interruptions or
transfer locations. The single conveyor belt successively
follows the outer track 5 of the first conveyor part 2 up-
wardly, the outer track 7 of the second conveyor part 3
downwardly, the inner track 4 of the first conveyor part 2
upwardly, and the inner track 6 of the second conveyor
part 3 downwardly. It is noted, that in this case the inner
and outer tracks 4, 5 of the first conveyor part 2, and the
inner and outer tracks 6, 7 of the second conveyor part
3 are not made of a common conveyor belt.
[0026] It is noted that it is possible, for example, that
the first conveyor part comprises an inner and outer track
whereas the second conveyor only comprises a single
track.
[0027] Fig. 4 shows a conveyor 100 according to the
invention. This embodiment comprises a drivable helical
input conveyor 102, which has an input conveyor input
102b for receiving products and a plurality of input con-
veyor outputs 102a for discharging products from the hel-
ical input conveyor 102. The conveyor 100 further com-
prises a drivable helical output conveyor 103, which has
a plurality of output conveyor inputs 103b for receiving
products and an output conveyor output 103a for dis-
charging products from the helical output conveyor 103.
It is conceivable that the conveyor 100 also comprises a
plurality of input conveyor inputs 102b and/or output con-
veyor outputs 103a. The conveyor 100 according to Fig.
4 includes a plurality of drivable accumulating conveyors
104 for storing products supplied by the helical input con-
veyor 102 and transporting stored products to the helical
output conveyor 103. The number of accumulating con-
veyors 104 equals the number of input conveyor outputs
102a and output conveyor inputs 103b. The accumulat-
ing conveyors are coupled tangentially to the helical input
conveyor 102 and the helical output conveyor 103 as
seen from above.
[0028] In this case the accumulating conveyors 104
are connected to the helical input and output conveyors
102, 103 at about each turn of the helical windings thereof
and extend substantial parallel to each other in vertical
direction, but alternative configurations and connecting
locations to the conveyors 102, 103 are conceivable. Fur-
thermore, the helical conveyors 102, 103 are vertically
oriented and have central axes which extend substan-
tially parallel to each other. The embodiment of Fig. 4
has eight accumulating conveyors 104, but a higher or
lower number is conceivable.
[0029] The conveyor 100 is adapted such that under
operation conditions a product can be transported from
the input conveyor input 102b via a selected one of the
input conveyor outputs 102a to the corresponding accu-
mulating conveyor 104 during a loading cycle. During a
discharging cycle a product on a selected one of the se-
lected accumulating conveyors 104 can be transported
via a corresponding output conveyor input 103b to the
output conveyor output 103a. For example, products are
transported upwardly by the helical input conveyor 102
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to a selected accumulating conveyor 104 and stored
there for a certain period of time, whereas at a desired
moment the products are transported from the selected
accumulating conveyor 104 to the helical output convey-
or 103 and downwardly by the helical output conveyor
103. In this embodiment the products follow a single di-
rection through the conveyor 100, which means that the
helical input conveyor 102, the helical output conveyor
103 and the accumulating conveyors 104 are each driven
in a single transport direction in practice. Preferably, all
of these conveyors 102, 103, 104 are driven independ-
ently from each other.
[0030] The conveyor 100 is also provided with displac-
ing members (not shown) in order to transfer products
from the helical input conveyor 102 to an accumulating
conveyor 104 and from any one of the accumulating con-
veyors 104 to the helical output conveyor 103.
[0031] Fig. 5 shows an alternative embodiment. In this
case two successive accumulating conveyors 104 are
connected to the input and output conveyors 102, 103 at
a mutual distance which is smaller than a single turn of
the helical windings thereof, as measured along the hel-
ical paths of the conveyors 102, 103. Each pair of suc-
cessive accumulating conveyors 104 partly extend sub-
stantial parallel to each other as seen from above. The
width of the accumulating conveyors 104 is substantially
equal or smaller than the outer diameter of the helical
input and output conveyors 102, 103. It is possible that
more than two successive accumulation conveyors 104
are connected to the input and output conveyors 102,
103 at a mutual distance which is smaller than a single
turn of the helical windings thereof.
[0032] In Fig. 6 a further alternative embodiment is
shown. This embodiment of the conveyor 100 comprises
a single helical conveyor 101 which is formed by an in-
tegration of the helical input conveyor 102 and the helical
output conveyor 103 of the embodiments as discussed
in relation to Figs. 4 and 5. Under operating conditions
the single helical conveyor 101 is operated as the helical
input conveyor 102 which transports products from the
input conveyor input 102b via one of the input conveyor
outputs 102a to the corresponding accumulating convey-
or 104 during a loading cycle. During a discharging cycle
the conveying directions of the accumulating conveyors
104 and the single helical conveyor 101 are reversed
such that a product on any one of the accumulating con-
veyors 104 is transported via a corresponding output con-
veyor input 103b to the output conveyor output 103a.
Thus, in the single helical conveyor 101 the input con-
veyor input 102b changes to the output conveyor output
103a, and the input conveyor outputs 102a change to
the output conveyor inputs 103b, when switching from
the loading cycle to the discharging cycle as shown by
the double-headed arrows in Fig. 6.
[0033] It is noted, that the embodiments as shown in
Figs. 4-6 are suitable for sorting products. For example,
a mixed batch of products is transported upwardly by the
helical input conveyor 102 and sorted by product type

over the different accumulating conveyors 104.
[0034] Fig. 7 shows an alternative embodiment of a
conveyor 200 for buffering products. The conveyor 200
comprises a drivable first helical conveyor 201 which is
provided with a first conveyor input 201b and a first con-
veyor output 201a, which are located at opposite ends
of the helical path of the first helical conveyor 201. The
conveyor 200 also comprises a drivable second helical
conveyor 202 which is provided with a second conveyor
input 202b and a second conveyor output 202a, which
are located at opposite ends of the helical path of the
second helical conveyor 202. The first conveyor output
201a is coupled to the second conveyor input 202b and
the second conveyor output 202a is coupled to the first
conveyor input 201b. This means that upon driving the
first helical conveyor 201 and the second helical convey-
or 202 products on these conveyors are circulated
through the conveyor 200. In order to supply products to
the conveyor 200 for buffering and to discharge buffered
products, the conveyor 200 is provided with a loading
station 203 and a discharging station 204. The conveyor
200 is also provided with displacing members (not
shown) in order to transfer products from and to the hel-
ical input and output conveyors 201, 202.
[0035] In the embodiment as shown in Fig. 7 the first
helical conveyor 201 is drivable in upward direction and
the second helical conveyor 202 is drivable in downward
direction, as indicated by arrows in Fig. 7.
[0036] Fig. 8 shows an alternative embodiment in
which more connections are provided between the first
helical conveyor 201 and the second helical conveyor
202. The first helical conveyor 201 is provided with two
further first conveyor inputs 201b and the second helical
conveyor with two further second conveyor outputs 202a.
Each of the further first conveyor inputs 201b is coupled
to a corresponding further second conveyor output 202a.
In this way short circuits are created such that the circu-
lation time of the products through the conveyor 200 is
variable.
[0037] Fig. 9 shows an alternative embodiment of the
conveyor according to Fig. 7. In this conveyor 200 the
second conveyor output 202a is coupled to the first con-
veyor input 201b via two further helical conveyors 205,
206. The first conveyor output 201a is directly coupled
to the second conveyor input 202b. In the configuration
as shown in Fig. 9 the central axes of the four helical
conveyors extend substantially parallel and are aligned.
The helical conveyors 202, 205, 206, 201, as seen from
the left to the right, convey products upwardly, down-
wardly, upwardly and downwardly, respectively. The ad-
vantage of this configuration of a buffer is a high ratio
between path length and required volume of the conveyor
200. The loading station and discharging station are not
illustrated in Fig. 9.
[0038] Fig. 10 shows still another embodiment 200 in
which the second conveyor output 202a is also coupled
to the first conveyor input 201b via two further helical
conveyors 205, 206, but in this case the helical conveyors
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201, 202, 205 and 206 are disposed such that their cen-
tral axes in a cross-section of the conveyor 200 form the
corners of a virtual square. It will be clear that numerous
alternative configurations are conceivable.
[0039] Fig. 11 shows a diagram of a control structure
for controlling the embodiments of a conveyor as shown
in Figs. 4-6. The products arrive at the input conveyor
input 102b and are detected by a sensor 112. In the hel-
ical input conveyor 102, the accumulating conveyors 104
and the helical output conveyor 103 each product/a
number of products obtains/obtain a virtual segmental
portion 110 of the track, as illustrated by broken lines in
the helical input conveyor 102 and the accumulating con-
veyors 104. The virtual segmental portions 110 may have
a fixed surface, but may also be variable. A control sys-
tem monitors the position of the product/products within
the helical input conveyor 102, the accumulating convey-
ors 104 and the helical output conveyor 103, for example
by means of a pulse generator mounted to the driving
motor 113 of the corresponding conveyors 102, 103, 104.
The control system is programmed such that the prod-
uct(s) is(are) transferred to and from the desired accu-
mulating conveyor 104, by driving the driving motors of
the conveyors 102-104 at desired moments and control-
ling displacing members 111, see Fig. 11.
[0040] It is conceivable to provide additional detection
sensors along the tracks of the conveyors 102-104 so as
to exactly monitor the positions of the product(s) and pos-
sibly correct the positions for slip in the conveyor 100.
Alternatively, product can be recognized by a barcode,
shape, colour or weight.
[0041] It is noted that the principle of the control struc-
ture can also be used for other embodiments of convey-
ors as described hereinbefore and alternative conveyors.
[0042] From the foregoing, it will be clear that the in-
vention provides a conveyor which uses the occupied
space efficiently.
[0043] The invention is not limited to the embodiments
shown in the drawings and described hereinbefore,
which may be varied in different manners within the scope
of the claims. All embodiments as described can be pro-
vided with a control system which also monitors the po-
sitions of the products in the conveyors.

Claims

1. A conveyor (100) for buffering products, comprising
a drivable helical input conveyor (102) including an
input conveyor input (102b) and a plurality of input
conveyor outputs (102a), a drivable helical output
conveyor (103) including a plurality of output con-
veyor inputs (103b) and an output conveyor output
(103a), and a plurality of accumulating conveyors
(104), characterized in that, the plurality of accu-
mulating conveyors (104) is connected to the helical
input and output conveyors (102, 103), said plurality
of accumulating conveyors (104) is adapted such

that under operating conditions a product can be
transported from the input conveyor input (102b) via
one of the input conveyor outputs (102a) to a select-
ed accumulating conveyor (104) during a loading cy-
cle, and from a selected accumulating conveyor
(104) via one of the output conveyor inputs (103b)
to the output conveyor output (103a) during a dis-
charging cycle.

2. A conveyor (100) according to claim 1, wherein at
least one of the accumulating conveyors (104) is
coupled tangentially to the helical input conveyor
(102) and/or the helical output conveyor (103) as
seen in a direction along a central axis of the helical
input conveyor (102) and/or the helical output con-
veyor (103), respectively.

3. A conveyor (100) according to claim 1 or 2, wherein
at least two accumulating conveyors (104) are each
functionally coupled to one of the input conveyor out-
puts (102a) and/or one of the output conveyor inputs
(103b) at a mutual distance along the helical input
conveyor (102) and/or the helical output conveyor
(103), respectively, which is substantially equal or
smaller than one turn of the winding of said helical
input and/or output conveyors (102, 103).

4. A conveyor (100) according to claim 3, wherein the
accumulating conveyors (104) at least partly extend
substantially parallel to each other as seen in a di-
rection along a central axis of the helical input con-
veyor (102) and/or the helical output conveyor (103)
and wherein the total width of the accumulating con-
veyors (104) is substantially equal or smaller than
the outer diameter of the helical input conveyor (102)
and/or the helical output conveyor (103).

5. A conveyor (100) according to claim 1, wherein the
helical input conveyor and the helical output convey-
or are integrated in a single helical conveyor (101)
such that during a loading cycle the conveying direc-
tions of the single helical conveyor (101) and the
accumulating conveyors (104) are opposite to the
conveying directions thereof during the discharging
cycle.

6. Method of controlling a conveyor (100) according to
one of the claims 1-5, wherein the conveyor (100) is
provided with product position sensors (112) so as
to monitor the position of products within the con-
veyor (100), wherein a control system controls dis-
placing members (111) for transferring products
from and to the accumulating conveyors (104) and
for driving driving motors (113) of the helical input
conveyor (102), the accumulating conveyors (104)
and the helical output conveyor (103).
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Patentansprüche

1. Förderer (1) zum Speichern von Produkten, der auf-
weist: einen antreibbaren schraubenförmigen Ein-
gangsförderer (102) mit einem Eingangsfördererein-
gang (102b) und mehreren Eingangsfördereraus-
gängen (102a), einen antreibbaren schraubenförmi-
gen Ausgangsförderer (103) mit mehreren Aus-
gangsförderereingängen (103b) und einem Aus-
gangsfördererausgang (103a) und mehrere Sam-
melförderer (104), dadurch gekennzeichnet, dass
die mehreren Sammelförderer (104) mit den schrau-
benförmigen Eingangs- und Ausgangförderern
(102, 103) verbunden sind, wobei die die mehreren
Sammelförderer (104) derart angepasst sind, dass
ein Produkt unter Betriebsbedingungen von dem
Eingangsförderereingang (102b) über einen der Ein-
gangsfördererausgänge (102a) zu einem ausge-
wählten Sammelförderer (104) und während eines
Abgabezyklus von einem ausgewählten Sammelför-
derer (104) über einen der Ausgangsförderereingän-
ge (103b) zu dem Ausgangsfördererausgang (103a)
transportiert werden kann.

2. Förderer (100) nach Anspruch 1, wobei wenigstens
einer der Sammelförderer (104) jeweils in einer Rich-
tung entlang einer Mittelachse des schraubenförmi-
gen Eingangsförderers (102) und/oder des schrau-
benförmigen Ausgangsförderers (103) gesehen tan-
gential mit dem schraubenförmigen Eingangsförde-
rer (102) und/oder dem schraubenförmigen Aus-
gangsförderer (103) gekoppelt ist.

3. Förderer (100) nach Anspruch 1 oder 2, wobei we-
nigstens zwei Sammelförderer (104) jeweils in ei-
nem wechselseitigen Abstand entlang des schrau-
benförmigen Eingangsförderers (102) und/oder des
schraubenförmigen Ausgangsförderer (103), der im
Wesentlichen gleich groß oder kleiner als eine Win-
dung der Schlinge der schraubenförmigen Ein-
gangs- und/oder Ausgangsförderer (102, 103) ist,
jeweils funktional mit einem der Eingangsförderer-
ausgänge (102a) und/oder einem der Ausgangsför-
derereingänge (103b) gekoppelt ist.

4. Förderer (100) nach Anspruch 3, wobei die Sammel-
förderer (104) sich in einer Richtung entlang einer
Mittelachse des schraubenförmigen Eingangsförde-
rers (102) und/oder des schraubenförmigen Aus-
gangsförderers (103) gesehen wenigstens teilweise
im Wesentlichen entlang einer Mittelachse erstre-
cken, und wobei die Gesamtbreite der Sammelför-
derer (104) im Wesentlichen gleich oder kleiner dem
Außendurchmesser des schraubenförmigen Ein-
gangsförderers (102) und/oder des schraubenförmi-
gen Ausgangsförderers (103) ist.

5. Förderer (100) nach Anspruch 1, wobei der schrau-

benförmige Eingangsförderer und der schraubenför-
mige Ausgangsförderer in einem einzelnen schrau-
benförmigen Förderer (101) integriert sind, so dass
während eines Ladezyklus die Förderrichtungen des
einzelnen schraubenförmigen Förderers (101) und
der Sammelförderer (104) entgegengesetzt zu ihren
Förderrichtungen während des Abgabezyklus sind.

6. Verfahren zur Steuerung eines Förderers (100) nach
einem der Ansprüche 1 - 5, wobei der Förderer (100)
mit Produktpositionssensoren (112) versehen ist,
um die Position von Produkten innerhalb des Förde-
rers (100) zu überwachen, wobei ein Steuersystem
das Verschieben von Elementen (111) zum Über-
führen von Produkten von den und an die Sammel-
förderer (104) und zum Antreiben von Antriebsmo-
toren (113) des schraubenförmigen Eingangsförde-
rers (102), der Sammelförderer (104) und des
schraubenförmigen Ausgangsförderers (103) steu-
ert.

Revendications

1. Transporteur (100) pour séparer des produits, com-
prenant un transporteur d’entrée hélicoïdal pouvant
être entraîné (102) comportant une entrée de trans-
porteur d’entrée (102b) et une pluralité de sorties de
transporteur d’entrée (102a), un transporteur de sor-
tie hélicoïdal pouvant être entraîné (103) comportant
une pluralité d’entrées de transporteur de sortie
(103b) et une sortie de transporteur de sortie (103a),
et une pluralité de transporteurs d’accumulation
(104), caractérisé en ce que, la pluralité de trans-
porteurs d’accumulation (104) sont reliés aux trans-
porteurs d’entrée et de sortie hélicoïdaux (102, 103),
ladite pluralité de transporteurs d’accumulation
(104) sont adaptés de sorte que dans les conditions
de fonctionnement un produit puisse être transporté
depuis l’entrée de transporteur d’entrée (102b) par
l’intermédiaire de l’une des sorties de transporteur
d’entrée (102a) vers un transporteur d’accumulation
sélectionné (104) pendant un cycle de chargement,
et depuis un transporteur d’accumulation sélection-
né (104) par l’intermédiaire de l’une des entrées de
transporteur de sortie (103b) vers la sortie de trans-
porteur de sortie (103a) pendant un cycle de déchar-
gement.

2. Transporteur (100) selon la revendication 1, dans
lequel au moins l’un des transporteurs d’accumula-
tion (104) est couplé de manière tangentielle au
transporteur d’entrée hélicoïdal (102) et/ou au trans-
porteur de sortie hélicoïdal (103) tels que vus dans
une direction le long d’un axe central du transporteur
d’entrée hélicoïdal (102) et/ou du transporteur de
sortie hélicoïdal (103), respectivement.
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3. Transporteur (100) selon la revendication 1 ou 2,
dans lequel au moins deux transporteurs d’accumu-
lation (104) sont couplés chacun de manière fonc-
tionnelle à l’une des sorties de transporteur d’entrée
(102a) et/ou des entrées de transporteur de sortie
(103b) à une distance mutuelle le long du transpor-
teur d’entrée hélicoïdal (102) et/ou du transporteur
de sortie hélicoïdal (103), respectivement, qui est
sensiblement inférieure ou égale à une spire de l’en-
roulement desdits transporteurs d’entrée et/ou de
sortie hélicoïdaux (102, 103).

4. Transporteur (100) selon la revendication 3, dans
lequel les transporteurs d’accumulation (104) s’éten-
dent au moins en partie sensiblement en parallèle
les uns aux autres tels que vus dans une direction
le long d’un axe central du transporteur d’entrée hé-
licoïdal (102) et/ou du transporteur de sortie hélicoï-
dal (103) et dans lequel la largeur totale des trans-
porteurs d’accumulation (104) est sensiblement in-
férieure ou égale au diamètre extérieur du transpor-
teur d’entrée hélicoïdal (102) et/ou du transporteur
de sortie hélicoïdal (103).

5. Transporteur (100) selon la revendication 1, dans
lequel le transporteur d’entrée hélicoïdal et le trans-
porteur de sortie hélicoïdal sont intégrés dans un
transporteur hélicoïdal unique (101) de sorte que
pendant un cycle de chargement, les directions de
transport du transporteur hélicoïdal unique (101) et
des transporteurs d’accumulation (104) soient op-
posées à leurs directions de transport pendant le
cycle de déchargement.

6. Procédé de commande d’un transporteur (100) se-
lon l’une des revendications 1 à 5, dans lequel le
transporteur (100) est pourvu de capteurs de posi-
tion de produits (112) de manière à surveiller la po-
sition des produits dans le transporteur (100), dans
lequel un système de commande commande des
éléments de déplacement (111) pour transférer des
produits depuis et vers les transporteurs
d’accumulation (104) et pour entraîner des moteurs
d’entraînement (113) du transporteur d’entrée héli-
coïdal (102), des transporteurs d’accumulation (104)
et du transporteur de sortie hélicoïdal (103).
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