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SWITCH FOR A POWERED PALLET
CONVEYOR

RELATED APPLICATION

[0001] This application claims priority to German Patent
Application Number DE 202008 016 678.0, filed on Dec. 17,
2008, the contents of which are incorporated by reference
herein in its entirety.

[0002] The present invention relates to a switch for a pow-
ered pallet conveyor. Moreover, the present invention relates
1o a rail system for a powered pallet conveyor, which com-
prises a switch according to the invention, as well as a con-
veying system which comprises the rail system and at least
one vehicle of a powered pallet conveyor. Lastly, the present
invention relates to a special pallet store, which comprises a
switch according to the present invention. A switch according
to the present invention has the advantage that conveyance
can be considerably accelerated, because the positioning of
the switch is independent from the position of the conveying
vehicle in the rail system.

BACKGROUND TO THE INVENTION

[0003] Powered pallet conveyors are known and are con-
ventionally utilized for the transport of pallets and containers
between a high bay warehouse and consignment bases or for
loading and unloading of trucks and trailers with pallets or
containers. Powered pallet conveyors comprise a vehicle and
arail system which defines the pathways on which the vehicle
should travel.

[0004] Conventional rail systems for a powered pallet con-
veyor may comprise switches for allowing the vehicle to
travel on alternative pathways. U.S. Pat. No. 4,498,399 dis-
closes a special switch arrangement for a conveying appli-
ance. In the prior art two further types of switches are known,
namely a quadro-switch and a rotation switch.

[0005] A quadro-switch, as shown in FIG. 4, is positioned
by initially bringing the pivotable wheels of the vehicle to a
stop on rail portions rotatable in a plane level with the ground,
wherein the pivotable wheels are pivotable about an axis
perpendicular to ground level. Subsequently the rotatable rail
portions are rotated so that the wheels of the vehicle are
oriented along and guided to the new travel pathway. This
process requires that the vehicle stops on the switch during
the positioning process, such that the positioning of the
switch delays the transport process.

[0006] A rotation switch, as shown in FIG. 5, is likewise
operated by first positioning the vehicle on the switch, so that
the vehicle can be rotated as a whole on a rotatable turntable.

[0007] Subsequently the rotatable turntable is rotated, so
that the vehicle is oriented along and guided to the new travel
pathway.

[0008] Both switches are unsatisfactory in so far as the
vehicle cannot travel continuously across the switching
means without stopping in between. As a consequence the
employment ofa conventional switch results in a limitation of
the maximum speed which the powered pallet conveyor can
fulfill a conveying task. The limitations imposed by the
switch increase in proportion to the number of switches
employed in the pathway.

[0009] Furthermore, conventional switching means have
considerable space requirements. Moreover, vehicles which
are subjected to frequent acceleration/deceleration suffer
from increased wear, so that high maintenance costs occur.

SUMMARY OF THE INVENTION

[0010] Itis the problem of the present invention to provide
aswitch for a rail system for a powered pallet conveyor which
has no effect on the conveying speed, because the vehicle can
travel continuously across the switch without stopping in
between, whereby the switching means has reduced space
requirements and can be positioned independently from the
position and the speed of the vehicle, so that wear is reduced
and high maintenance costs are avoided.

[0011] This problem is solved according to the present
invention by a switch for a powered pallet conveyor, compris-

ing:
[0012] (a) a turntable,
[0013] (b) rail portions which are arranged on the turntable

and define a minimum of two travel pathways,

[0014] whereby a first travel pathway is defined by straight
rail portions and a second travel pathway is defined by curved
rail portions, so that the central line of the first travel pathway
and the departure lines of the second travel pathway respec-
tively pass through the fulcrum of the turntable.

[0015] The invention also provides a rail system for a pow-
ered pallet conveyor, that comprises a minimum of two travel
pathways as well as a switch according to the present inven-
tion.

[0016] Furthermore, the present invention provides a con-
veying system that comprises a rail system according to the
invention as well as at least one vehicle of a powered pallet
conveyor.

[0017] Lastly, the present invention provides a pallet store,
which comprises a device for storage of pallets, a device for
delivery of pallets, as well as a conveying system according to
the invention which is suitable to convey pallets from the
device for storage to the device for delivery.

[0018] Preferred embodiments of the invention are the sub-
ject matter of the dependent claims.

[0019] The subject matter of the invention is illustrated by
the following diagrams. These show:

[0020] FIG. 1 a preferred embodiment of a switch of the
invention;

[0021] FIG. 2 a preferred embodiment of a switch of the
invention,

[0022] FIG. 3 shows in partial view, different states of a
switch in a rail system of the invention.

[0023] FIG. 4 a known quadro switch of the prior art;
[0024] FIG. 5 shows the quadro switch of FIG. 4.

[0025] FIG. 6 shows a known rotation switch of the prior
art.

[0026] FIG. 7 shows the rotation switch of FIG. 6.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0027] According to the invention the switch fora powered
pallet conveyor comprises a turntable as well as rail portions,
which are arranged on the turtable and define a minimum of
two travel pathways. Preferably, a travel pathway comprises
two parallel rails upon which a vehicle is guided. Such a rail
guide is a linear system by which one or more guided wagons
run upon a pair of rails and lead to atranslation of movement.



The track gauge of the travel pathway preferably lies in the
range of from 400 to 1500 mm, in particular in the range of
from 500 to 1000 mm and more preferably at most 800 mm.

[0028] The turntable is arranged in a rail system in such a
way, that rotation of the turntable can bring at least one travel
pathway arranged on the turntable into a position in which the
rail portions provided on the turntable allow a translation of
movement of a guided wagon from a stationary rail inlet
across the switch to a stationary rail outlet, wherein the trans-
lation of movement is independent from the position of the
guided wagon during the rotation of the turntable. This means
that the switch according to the invention can be positioned
without arranging the guided wagon upon the switch.

[0029] The rail guide is preferably a roller rail guide con-
ventional with powered pallet conveyors, which, similarly to
roller bodies separated by roller bearings or linear ball bear-
ings, reduces the friction between the different elements and
respective components of the guide and, therewith, consider-
ably facilitates the movement of the parts to be guided.

[0030] The rail pathway defining a travel pathway com-
prises parallel rails. Parallel rails are rails, which are equally
distanced from each other (wherein the minimum distance
between the rails is essentially the same at every position
along the length of the rails). The rail system of the present
invention comprises a minimum of two alternative travel
pathways, of which each comprises a minimum of two par-
allel switchable rails.

[0031] Each rail can be divided into many rail portions. At
least one rail of the travel pathway preferably comprises an
electrical conductor, which provides the vehicle with drive
power and, as the case may be, steering signals, and, as the
case may be, is used for relaying sensor information. An
electrical conductor can be a cable and preferably comprises
an electrically conductive solid wire or woven strands. The
electrically conductive wire or the woven strands comprise a
metal, that may be chosen from the list which comprises
coppet, aluminium, gold and silver, either singly or in com-
bination. The wire may be jacketed in an electrically insula-
tive material such as, for example, polyethylene or polyvinyl-
chloride. In order to protect the cable a further jacketing with
mineral insulation, fiberglass armour, helical steel tape, alu-
minjum armour, lead armour, woven bronze wire or woven
steel wire may be employed. Alternatively, multiple wires,
each optionally insulated, can be provided in the electrically
insulative jacket.

[0032] A first travel pathway is defined by straight rail
portions on the turntable of the switch. Preferably, the straight
rail portions run parallel and symmetric to a longitudinal axis
of the turntable passing through the fulcrum of the turntable.

[0033] A second travel pathway is defined on the turntable
of the switch by curved rail portions.

[0034] The central line of the first travel pathway and the
departure lines of the second travel pathway respectively run
through the fulcrum of the turntable. The departure lines of
the second travel pathway preferably form an angle in the
range of at most 60° with the central line of the first travel
pathway. More preferably, the departure lines of the second
travel pathway form an angle in the range of at most 55°, in
particular at most 50°, with the central line of the first travel
pathway.

[0035] Advantageously, a curved rail portion is arranged
between two straight rail portions upon the turntable. In this
way, the switch can be dimensioned small with a large angle
between the departure lines of the second travel pathway and
the central line of the first travel pathway.

[0036] The turntable upon which the rail portions are pro-
vided, is not particularly limited with respect to its construc-
tion, provided that it is able to bring the rail portions into a
desired position and to lend stability to the travel pathway,
thus opened. In a preferred embodiment, the turntable is
provided as a turntable rotatable upon a substructure. The
substructure can be a frame which is provided below ground
level. An axle is preferably provided in the substructure,
which passes through the fulcrum of the turntable. Further-
more, the substructure preferably comprises a drive with
which it is possible to rotate the turntable. An electric drive for
rotation of the turntable is preferred. In one embodiment, the
axle passing through the fulcrum of the turntable is driven. In
an alternative embodiment the turntable is driven by a drive in
the border area. As a drive for the turntable, an electric motor
and, if need be, a suitable gearing, is preferably employed.
[0037] The turntable of the switch according to the inven-
tion is subjected to a higher load during normal operation, in
particular when a vehicle is moved from a rail inlet to the
turntable or from the turntable to a departure rail, respec-
tively. Since an exact arrangement of the rail portions is of
great importance in this area, measures are preferably taken to
ensure an exact positioning of the rail portions. To this end,
the substructure preferably comprises a running surface,
which supports the turntable in a boundary area. In particular,
supporting rollers can be provided, which lie upon the run-
ning surface of the substructure. The supporting rollers can be
provided on the turntable. Furthermore, the turntable can be
locked in a predetermined position, so that further rotation is
hindered and an exact positioning is afforded.

[0038] For a central steering of the switch, it is frequently
sensible to determine the position of the turntable. To this end,
sensors for determining the position of the turntable are pref-
erably provided on the switch.

[0039] The present invention further relates to a rail system
for a powered pallet conveyor, which comprises at least two
travel pathways, which can be served from the switch accord-
ing to the invention. The rails of the rail system comprise fixed
(non-movable) portions of a rail, as well as the rail portions of
the first and second travel pathways provided on the turntable
which can be selectively positioned in order to bridge the
fixed portions of the rail. Further, the rails can comprise a
means for conducting electricity such as, for example, an
electrically conductive “third rail” system for electrification
of the rail system. A rail system according to the invention is
preferably employed with at least one vehicle of a powered
pallet conveyor in a conveying system.

[0040] Material which is suitable for the construction of the
rails comprises metals, alloys and polymers, which can be
employed singly or in combination. The rails can comprise a
metal, selected from iron, copper, aluminium, tin, zinc, tita-
nium, lead, manganese, chromium, vanadium and tungsten,
either singly or in combination. In a further embodiment, the
rails can comprise an alloy selected from steel, brass, bronze,
Hastelloy, Electrum, Cupronickel and Duralumin. Option-
ally, the rails can comprise a polymer such as, for example,
polyethylene, polystyrene, nylon and teflon, either singly or
in combination. Particular combinations of these metals as
composites, laminates, impregnates or coated material may



beused to provide rails with specific properties. For example,
the rails may comprise a hybrid material such as, for example,
steel laminated with aluminium which is not only capable of
withstanding the stresses involved in conveying and guiding a
vehicle along alternative pathways, but is also highly conduc-
tive. Alternatively, the rails may comprise iron or steel, that is
coated or laminated with teflon so as to reduce friction and
wear. Alternatively, the rails may comprise an electrically
conductive material such as, for example, brass, or a metal
coated polymer, so as to themselves form an electric cable
means along the travel pathway.

[0041] Each rail may have a profile which is a particular
shape in cross section. In a preferred embodiment, the cross
section may be an I-(or H-) shape, a T-shape, an L-shape, a
U-shape or a rectangular shape. Variations on these profiles
such as, for example, the asymmetrical I-beam, flatbottomed,
bullhead, single parallel, parallel, grooved rail, flanged rail or
bridge rail profiles may be employed, either singly or in
combination. Most preferred is the embodiment in which the
rail is an I-shape in cross section.

[0042] A conveying system according to the invention is
preferably part of a pallet store, that further comprises a
device for storage of pallets and a device for delivery of
pallets and is suitable to convey pallets from the device for
storage to the device for delivery. The total weight of a pallet
lies preferably in the range of from 300 to 1500 kg. The radius
of the curve of the railway in the rail system preferably lies in
the range of from 150 cm to 800 cm.

[0043] The present invention is now illustrated by means of
preferred embodiments.

[0044] FIG.1 shows aswitch 10 according to the invention,
with a turntable 20. Rail portions 31, 32, 33 and 34 are
arranged on the turntable 20. The rail portions 31 and 32 are
straight and define a first travel pathway. The rail portions 33
and 34 are curved and define a second travel pathway. The
first travel pathway comprises, in addition to the straight rail
portions 31, 32, the adjacent rail pieces 41,42 and 51, 52. The
second travel pathway comprises, in addition to the curved
rail portions 33 and 34, the adjacent rail portions 43, 44 and
51, 52. In this way a vehicle can be moved from the rail
portions 51, 52 in the direction of the switch and can be
guided across the switch either to the rail portions 41,42 or to
the rail portions 43, 44, depending on the positioning of the
turntable 20 and, thus, the straight rail portions 31, 32 or the
curved rail portions 33, 34, respectively. On the other hand, a
vehicle canbe moved from the rail portions 41 and 42, respec-
tively, in the direction of the switch and then be led over the
rail pieces 31, 32 of the switch to the rail portions 51, 52 and,
finally, after positioning of the switch, over the rail portions
31, 34 to the rail portions 43, 44. The position of the switch
shown in FIG. 1 allows a crossing of the switch from the rail
pieces 41, 42 to the rail portions 51, 52. In this position a
vehicle is prevented from entering the switch from the rail
portions 43, 44 by a block 60 which is arranged on the turn-
table. The positioning of the switch is effected by an electric
motor 80, which drives the turntable 20 over a gearing. The
switch further comprises a locking device 70. The locking
device comprises a bolt, which is driven by a further electric
motor. Before the switch is positioned, the locking device 70
moves the bolt back from the locking position and releases the
turntable 20. In this position the turntable 20 can be rotated.
When the turntable 20 has reached its desired position, the
locking device 70 shifts the bolt into a locking position, so
that the inertia or the weight of the vehicle can no longer

influence the position of the turntable. The turntable 20 com-
prises a frame 22 for stabilization of the rail portions 31, 32,
33, 34, which thereby ensures that the turntable is not
deformed due to the high forces while the switch is crossed
with a vehicle. The turntable is mounted in a lower frame (not
shown). In the embodiment shown in FIG. 1, the departure
lines of the second travel pathway form an angle of approxi-
mately 45° with the central lines of the first travel pathway.
This geometry is possible, even with a turntable of smaller
dimension, because a curved rail portion is arranged between
two straight rail portions upon the turntable.

[0045] FIG. 2 shows the switch represented in FIG. 1 ina
position which allows routing of a vehicle over the switch
between the rail portions 43, 44 and 51, 52. To this end, the
turntable is rotated into a position in which the curved rail
portions 33, 34 butt against the rail portions 43, 44 and 52, 51,
respectively. Conversely, a vehicle is allowed to travel in the
opposite direction with the switch shown in the figure, if the
vehicle is advanced to the switch from the rail portions 51, 52
and is led either, as shown, over the rail portions 33, 34 to the
rail portions 43, 44, or, if the switch is arranged in the position
shown in FIG. 1, over the rail portions 31, 32 to the rail
portions 41, 42.

[0046] FIG. 3 shows the switch shown in FIGS. 1 and 2 in
different variations of how a rail system can be formed.

1. A switch for a powered pallet conveyor, the switch
comprising;

(a) a turntable;

(b) rail portions which are arranged on the turntable and
define at least a first travel pathway and a second travel
pathway having departure lines;

whereby the first travel pathway is defined by straight rail
portions and the second travel pathway is defined by
curved rail portions, so that the central line of the first
travel pathway and the departure lines of the second
travel pathway respectively pass through the fulcrum of
the turntable.

2. The switch of claim 1, wherein the first and second travel

pathways each comprise two rail portions.

3. The switch of claim 1, whereby the departure lines of the
second travel pathway form an angle of at most 60° with the
central line of the first travel pathway.

4. The switch of claim 1, further comprising a curved rail
portion arranged between two straight rail portions upon the
turntable.

5. The switch of claim 4, the two straight rail portions run
parallel and symmetric to a longitudinal axis of the turntable
passing through the fulcrum of the turntable.

6. The switch of claim 1, wherein the track gauge of the
travel pathways lies in the range of from 500 to 1500 mm.

7. The switch of claim 1, wherein the turntable is rotatably
provided on a substructure.

8. The switch of claim 7, wherein the substructure further
comprises a running surface which supports the turntable in
the border area.

9. The switch of claim 8, further comprising support rollers
which overlie the running surface of the substructure.

10. The switch of claim 4, wherein the rail portions of the
at least first and second travel pathways are equipped with
electrical conductors.

11. The switch of claim 1, wherein the turntable can be
locked in a predetermined position, so that further rotation is
prevented.



12. The switch of claim 1, further comprising an electrical
drive for rotation of the turntable.

13. The switch of claim 1, wherein the switch further
comprises sensors for determining the position of the turn-
table.

14. A rail system for a powered pallet conveyor, the rail
system comprising at least a first and a second travel pathways
and a switch comprising a turntable and rail portions which
are arranged on the turntable;

wherein the first travel pathway is defined by straight rail

portions and the second travel pathway is defined by
curved rail portions, so that the central line of the first
travel pathway and the departure lines of the second
travel pathway respectively pass through the fulcrum of
the turntable.

15. The rail system claim 14 further comprising at least one
vehicle of a powered pallet conveyor.

16. A pallet store comprising a device for storage of pallets,
a device for delivery of pallets as well as a railing system
according to claim 15, that is suitable for conveying pallets
from the device for storage to the device for delivery.

17. A pallet store according to claim 16, wherein the total
weight of a pallet lies in the range of from 300 to 1500 kg.

18. A pallet store according to claim 17, wherein the radius
of the curve of the railway in the rail system lies in the range
of from 150 to 800 cm.
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