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(54) Sorting system with linear synchronous motor drive

(57) The present invention relates to a sorting system
including a conveyor comprising a plurality of carts for
carrying articles, in particular for sorting articles such as
parcels and baggage. The conveyor has a linear syn-
chronous motor drive system with stators arranged along
a track which the carts follow. It is an object of the present
invention to provide an improved sorting system as well
as to provide a sorting system with improved energy uti-

lisation and efficiency. One or more reaction elements
are mounted on each of the carts. The magnets on re-
action elements of adjacent carts are arranged to form a
row of magnets with constant pitch and alternating po-
larity, said row having an interruption situated at a tran-
sition between adjacent carts. A maximum number of
coils in the stator may thereby be active at the same time,
when driving the conveyor.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a sorting sys-
tem including a conveyor comprising a plurality of carts
for carrying articles, in particular for sorting articles such
as parcels and baggage. The conveyor has an electric
linear synchronous motor drive system.

BACKGROUND OF THE INVENTION

[0002] Automatic sorting of articles, such as baggage,
packets and parcels and the like has in recent years be-
come increasingly advantageous. Most national and in-
ternational parcel delivery services and mail services to-
day operate large distribution centres wherein automatic
or semiautomatic sorting of parcels according to their
destination is performed. Similarly, many baggage han-
dling systems, such as for example for airports, use au-
tomatic sorting systems. An important part of such bag-
gage handling or parcel sorting centres is a conveyor for
automatically moving the articles to the desired location
in the distribution centre appropriate for the given desti-
nation.
[0003] Sorting systems typically have a number of
carts/article supporting units driven by a transport mech-
anism. An article in the form of e.g. a parcel or baggage
is placed on a cart and driven round a track by the trans-
port mechanism. When the article reaches the appropri-
ate location for the given destination, the article is loaded
off the track. Typically, the loading of the article on and
off the cart is automatic, for example by moving an article
supporting surface in a direction perpendicular to the con-
veying direction or by a tipping motion by the platform/
article supporting surface supporting the article.
[0004] One such sorting system is known from WO
2004/011351, which has a number of carts moving along
a track. A propulsion system for the conveyor comprises
a stationary stator which has a coil assembly. In addition
the carts have a reaction element comprising a plurality
of permanent magnets mounted on a ferromagnetic car-
rier plate thereby providing magnetic fields. A controller
controls the supply of electrical power to the coil assem-
bly such that a travelling-wave magnetic field is generat-
ed which interacts with those of the permanent magnets
to provide a driving force.
[0005] Another known system having a magnetic drive
system is shown in US 4,792,036. It relates to a trans-
porting device of the conveyor belt type in which a trans-
porting belt, on which the material to be transported can
be supported, is capable of being moved along a trans-
port path by a driving mechanism and carried using rolling
bodies. The transport path is equipped with an electrical
travelling-wave stator. Permanent magnets are arranged
in series which interact with the transporting belt in a pow-
er-transmitting fashion and form a linear motor with the
travelling-wave stator with an air-gap between the pole

faces of the attracting permanent magnets and the trav-
elling-wave stator.

SUMMARY

[0006] It is an object of the present invention to provide
an improved sorting system. A second object is to provide
a sorting system with improved energy utilisation and ef-
ficiency having the benefit of reduced energy consump-
tion. Other objects appear from the description and the
appended figures.
[0007] One aspect of the invention involves a sorting
system including a conveyor comprising a plurality of
carts for carrying articles, a track along which the carts
may be driven, a propulsion system for providing a driving
force to the carts for moving the carts along the track,
said propulsion system comprising at least one stationary
stator having a plurality of coils arranged to generate
magnetic fields when electrical power is applied, and re-
action elements mounted on each of the carts, said re-
action elements each comprising a plurality of permanent
magnets connected to at least one plate-like carrier, and
said reaction elements being arranged on the carts in
order to interact with the magnetic fields generated by
the coils of the stator, as well as a controller for controlling
a supply of electrical power to the stator in order to provide
a driving force via the reaction elements to the carts when
power is applied, where the reaction elements each com-
prises an uneven number of permanent magnets ar-
ranged with alternating polarity and with an equal pitch
from magnet to magnet, and where the coils of the stator
are arranged with a pitch from coil to coil equal to the
pitch from magnet to magnet on the reaction element,
and where each cart is linked to an adjacent cart, and
where the magnets on reaction elements of two adjacent
carts are arranged to form a row of magnets with constant
pitch and alternating polarity, said row having an only
interruption where one magnet is absent, said interrup-
tion being located by a transition between said two ad-
jacent carts.
[0008] The reaction elements on adjacent carts are
hence arranged as one almost continuous reaction ele-
ment with a row of magnets with alternating polarity,
which is interrupted only by a single magnet being absent
or missing by the transition between the carts. Therefore,
a maximum number of magnets are available on each
cart, and in total, to interact with the travelling-wave mag-
netic fields. Moreover, use of the stationary stator or sta-
tors is optimised, because the travelling-wave magnetic
fields may have a maximum number of coils interacting
with the magnets. When controlling the travelling-wave
magnetic field the controller only has to take the absent
magnets at the transitions between the carts into ac-
count, or may even ignore the absent magnets. The trav-
elling-wave magnetic fields may include alternating fields
generated by all the coils of the stator. Or, where only a
coil in question, which at the time is in a position where
an absent magnet is situated, may at such time be turned
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off and not used. These factors lead to improved energy
utilisation and efficiency. As sorter systems typically op-
erate continuously over long periods, this efficiency im-
provement results in significant cost saving.
[0009] The plate-like carriers may be arranged in a hor-
izontal position on the carts and the at least one stationary
stator may be arranged to interact with the reaction ele-
ments from a position below the reaction elements. This
facilitates that the stators may be built into the track and
placed out of the way.
[0010] The plate-like carriers may also be arranged in
a vertical position on the carts and at least one stationary
stator may be arranged to interact with the reaction ele-
ments from a position situated sideways to the reaction
elements. This facilitates that the stators may be built
into the side of the track.
[0011] The plate-like carriers may further be arranged
in a vertical position on the carts and at least two station-
ary stators may be arranged to interact with the reaction
elements from opposite positions situated sideways to
the reaction elements. This is preferred to having the
stators interact with the reaction element from one side
only, due to the induced sideway forces. However, care
must be taken to ensure that undesired objects are not
trapped between the oppositely arranged stators, which
may cause a system failure.
[0012] The plate-like carrier may comprise ferromag-
netic material which is arranged to lead a magnetic field
from at least one permanent magnet to another perma-
nent magnet. This may depend on the actual arrange-
ment of the magnets on the carrier relative to the stators
to improve the energy efficiency since the magnetic field
is lead with a more reduced loss through ferromagnetic
material than through air. The plate-like carrier may be
made from an iron or steel plate.
[0013] A preferred embodiment involves that the sur-
face of the permanent magnets has an extent of from 40
to less than 50 millimetres in a longitudinal direction of
the cart. The magnets may be arranged with a pitch of
50 millimetres or about 50 millimetres. Any other magnet
to magnet pitches may also be chosen, e.g. 25, 40, 45,
55, 60, 75 or 100 millimetres, as long as the magnet to
magnet pitch is the same on each cart. The extent of the
magnets shall preferably correspond to the pitch or slight-
ly less in order to maximise the strength of the magnetic
fields.
[0014] Another preferred embodiment involves that a
cart to cart pitch of consecutive carts is a natural number
of hundreds of millimetres. This works very well with a
pitch from magnet to magnet in the reaction elements of
about 50 millimetres. A natural number of hundreds of
millimetres is convenient for adapting the size of the carts
to the articles which are to be sorted. The pitch of con-
secutive carts is preferably selected from a group com-
prising 200, 300, 400, 500, 600, 700, 800, 900, 1000,
1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900
and 2000 millimetres, which covers typical articles which
are sorted, such as parcels and luggage. With a magnet

to magnet pitch different from 50 millimetres may a dif-
ferent cart to cart pitch be selected accordingly.
[0015] The carts may preferably form an endless chain
of carts. For an endless chain, the driving forces can be
applied to any suitable carts and there is no need for
special consideration of the beginning or end of a suc-
cession of carts. Stators may be arranged in suitable po-
sitions along the track. When the carts form an endless
chain, it is possible to make the sorter system with only
one stator. However, in order to enable a more smooth
and constant propulsion, it is preferred to use a plurality
of stators arranged along the track.
[0016] In a further embodiment of the system the con-
troller may comprise an encoder for determining a posi-
tion and a speed of one or more carts, or one of a train
of carts, or one of an endless chain of carts. The controller
may control the electrical power applied to the coil as-
sembly in response to the determined position and/or
speed. Preferably, the encoder is placed in connection
with a stator such that when a position and/or a speed
of a cart is detected, this is used to synchronise the trav-
elling-wave magnetic field of the stator with the magnetic
fields of the permanent magnets. Specifically, the loca-
tion determination can be used to set a phase of the fre-
quency of the electrical supply creating the travelling-
wave magnetic field, and the speed can be used to set
the frequency of the electrical supply creating the travel-
ling-wave magnetic field.
[0017] When in accordance with a further embodiment,
the reaction elements of the system each comprises a
number of permanent magnets arranged with alternating
polarity, and where the magnets on reaction elements of
two adjacent carts are arranged to form a longitudinal
row of magnets as seen in a transport direction of the
carts, said row having two neighbouring magnets and at
least one of said two magnets is having, in the transport
direction, a reduced dimension compared to other mag-
nets of the reaction element, said two neighbouring mag-
nets being located at each side of the transition between
said two adjacent carts, a possible advantage is that the
reaction elements on adjacent carts are arranged as one
almost continuous reaction element with a row of mag-
nets with alternating polarity. This row is interrupted only
by at least one of two neighbouring magnets having a
reduced dimension in the transport direction at each side
of the transition between the carts and by the absent
magnet. Another aspect of the invention involves a cart
for a sorting system, the cart comprising a frame struc-
ture, at least one magnetic reaction element comprising
an uneven and plural number of permanent magnets
mounted equidistantly on a at least one plate-like carrier,
where the cart comprises linking means for connection
to another cart, and where the reaction element, when
the cart is connected to an identical cart to form two ad-
jacent carts, the magnets on the reaction elements of
said two adjacent carts are forming a row of magnets
with constant pitch and alternating polarity, said row hav-
ing an only interruption where one magnet is absent, said
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interruption being located by a transition between said
two adjacent carts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 shows a generalised depiction of a sort-
er system,

Fig. 2 shows a magnetic reaction element ac-
cording to the invention,

Fig. 3a shows a simplified representation of re-
action elements on adjacent carts seen
in a side view,

Fig. 3b shows a simplified representation of re-
action elements on adjacent carts seen
from below,

Figs. 4-7 shows different embodiments of reac-
tion elements,

Figs. 8a-12b shows different embodiments of the
magnets.

DETAILED DESCRIPTION

[0019] The figures are merely included as information
given as examples to a skilled person of how the invention
may be carried out.
[0020] FIG. 1 displays a sorter system 1 which is suit-
able for carrying loads. The sorter system 1 comprises
a track 3 along which the carts 2 move. The track 3 is
shown as an oval track in FIG. 1, but in various embod-
iments it will be laid out to suit the local conditions and
requirements. It may be kilometres long and include a
number of turns, which may be both sideways as well as
upwards and downwards. Along the track 3 is placed not
shown induction stations for loading articles onto the
carts as well as not shown discharge stations where load-
ed articles are discharged. A number of carts 2 move
along the track for transporting articles from the not
shown induction stations to the discharge stations. Each
of the carts 2 has a load bearing platform on which an
article to be transported is placed. The load bearing plat-
form may be of any of the known types, such as cross-
belt or tilt tray, or any other type.
[0021] The carts 2 are interconnected by linking means
18 shown in FIGS. 3a and 3b, which is maintaining a
fixed distance between the carts 2, and ensuring that the
movement of a cart 2 is transferred to an adjacent cart
by a pulling or pushing action. The carts 2 may form a
train including two, three, four or five carts, or dozens of
carts, or any number of carts. Or, as shown in FIG. 1, the
carts 2 may form an endless chain covering the entire
length of the track 3.
[0022] The sorting system according to the invention
may be used as a parcel sorting system for a parcel dis-
tribution centre, and the loads carried by the conveyor
are parcels of different sizes and weights. In another em-
bodiment it may be used in a baggage handling system,

and the loads carried are baggage, such as suitcases.
Also, the sorting system may be used for distribution of
articles in a ware house. The articles, baggage or parcels
are automatically loaded to the load bearing platforms of
the carts by e.g. a suitable conveyor belt or lifting appa-
ratus. They are then transported to the appropriate loca-
tion along the track where the article, baggage or parcel
is automatically unloaded from the load bearing platform
of the cart 2.
[0023] FIG. 2 illustrates a view of a reaction element 4
in accordance with an embodiment of the invention. The
reaction element 4 comprises a plate-like carrier 6 on
which is fixed a plurality of permanent magnets 5. The
plate 6 may be divided into sections for easier handling,
or so as to divide the reaction element into modules. The
permanent magnets 5 are arranged with alternating po-
larity. In FIG.2 the permanent magnet 7 has in one end
of the reaction element, and the permanent magnet 8 in
the opposite end, a magnetic north pole facing upwards.
The number of magnets 5 is uneven, such as 3, 5, 7, 9,
11, etc. The uneven number of permanent magnets of a
reaction element from one end of said reaction element
starts and ends with a magnetic north pole, but may as
well start and end with a magnetic south pole. However,
reaction elements on two adjacent carts must start and
end with magnets having identical polarity.
[0024] FIGS. 3a and 3b display three consecutive mag-
netic reaction elements 4, 16 and 17 belonging to three
consecutive carts. Linking means 18 are indicated just
to illustrate that the carts are connected. The linking
means 18 would normally not connect the carts by con-
necting the reaction elements, but instead connect one
end of a cart with an end of an adjacent cart. The magnets
5 are arranged with a pitch 11 from magnet to magnet.
[0025] In a preferred embodiment of the system the
magnets on the reaction elements are arranged with a
pitch 11 from magnet to magnet of 50 millimetres. This
pitch is particularly suitable for use with a sorter system,
because the pitch of the carts is usually a plurality of
hundreds of millimetres which is conveniently divided by
50 and results in a natural number. Another preferred
embodiment involves that a surface of the permanent
magnets, which is facing the stators, is substantially
quadratic. The surface of the permanent magnets has
an extent 12 of from 40 to less than 50 millimetres in a
longitudinal direction of the cart.
[0026] The reaction elements 4, 16, 17 are attached
to the carts. The plate-like carrier 6 may be arranged in
a horizontal position on the carts and at least one not
shown stationary stator may be arranged to interact with
the reaction elements from a position below the reaction
elements when the stator and reaction elements are in-
teracting to propel the carts. Alternatively, the carrier 6
may be arranged in a vertical position on the carts. One
or more not shown stationary stators may be arranged
to interact with the reaction elements from positions sit-
uated sideways to said reaction elements when the sta-
tors and the reaction elements are interacting. Prefera-
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bly, the stators are arranged in pairs acting from opposite
side in order to counterbalance forces induced on the
reaction elements.
[0027] The uneven number of permanent magnets 5
on the reaction element 4 is in FIG. 3b illustrated as start-
ing with a magnetic north pole at the first magnet 7 and
ending with a magnetic north pole at the last magnet 8.
The first magnet 19 on an adjacent reaction element 16
belonging to a not shown adjacent cart has the same
polarity as the last magnet 8 on the reaction element 4.
The distance 15 is chosen as twice the magnet to magnet
pitch 11 in order that the magnets 5 of the adjacent re-
action elements 4, 16 form a row with alternating polarity
and constant pitch from magnet to magnet. A magnet is
absent in the row at the transition between the carts by
the position indicated in dotted lines and designated ref-
erence number 10, where a magnetic south pole could
have been present. A maximum number of coils in the
not shown stator may thereby be active at the same time
to interact with the magnets 5
[0028] A cart to cart pitch 14 is indicated in FIG. 3a.
The cart to cart pitch of consecutive carts is preferably a
natural number of hundreds of millimetres, such as 200,
300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200,
1300, 1400, 1500, 1600, 1700, 1800, 1900 and/or 2000
millimetres. When the magnet to magnet pitch 11 is se-
lected as 50 millimetres and the cart to cart pitch 11 is
chosen as a natural number of hundreds of millimetres
this combination may always result in an uneven number
of permanent magnets on each reaction element, which
suits the entire length of the cart whereby two adjacent
carts can have reaction elements with magnets 5 forming
a row of magnets with alternating polarity and constant
pitch from magnet to magnet, where the row has an in-
terruption only at the transition between the adjacent
carts.
[0029] When the magnets 5 on reaction elements on
adjacent or consecutive carts have identically alternating
polarities, i.e. either starting and ending with a magnetic
north pole or starting and ending with a magnetic south
pole, the magnets may be arranged to form a continuing
row of alternating polarities, said row having an interrup-
tion where a magnet 10 is absent. The result is that the
carts may be identical or even have a different cart to
cart pitch 14, because the number of magnets on the
reaction element is uneven whereby the row may be in-
terrupted by only one absent magnet. Any other uneven
number of magnets could also be chosen, e.g. three, but
this would result in decreased energy efficiency since the
travelling-wave magnetic fields generated by a stator
would then have three coils at a time not interacting with
a magnet.
[0030] FIGS. 4-7 display different embodiments of re-
action elements 4 including a carrier 6 and permanent
magnets 5 arranged with alternating polarity.
[0031] FIG. 4 displays a variant where the magnets 5
are embedded in the carrier 6. The carrier 6 may be of
plastic and the magnets embedded by casting the plastic

around the magnets. Or the carrier 6 may be of aluminium
where suitable recesses have been provided for receiv-
ing the magnets 5, which may be fastened with glue, or
with mechanic fastening means.
[0032] FIG. 5 displays a variant where the magnets 5
are fastened with glue between two thin plates of non-
ferromagnetic material, e.g. aluminium.
[0033] FIG. 6 displays a variant corresponding to FIG.
2 where the magnets 5 are attached to a carrier 6, where
the carrier is a ferromagnetic plate.
[0034] FIG. 7 displays a variant, where the carrier 6 is
a ferromagnetic plate which has magnets 5 attached on
both sides.
[0035] The reaction elements shown in FIGS. 4-6 may
be used in more ways. One way involves that the reaction
elements are arranged with the plate-like carrier in a hor-
izontal position on the carts, i.e. that the figures are re-
garded as the reaction elements are viewed from the side
and a not shown stationary stator is arranged to interact
with the reaction elements from a position below the re-
action elements. A plane going through the not shown
stator and a reaction element 4 will then be essentially
vertical. Another way involves that the plate-like carrier
6 is arranged in a vertical position on the carts, i.e. that
the figures are regarded as the reaction elements 4 are
viewed from above and a not shown stationary stator is
arranged to interact with the reaction elements from a
position at one side of the reaction elements. A plane
through the not shown stator and a reaction element will
in that situation be essentially horizontal. In this situation
may the reaction elements 4 shown in FIGS. 4 and 5 also
be interacting with two not shown stators which are
placed on opposite sides of the reaction elements 4, i.e.
such that both stators and a reaction element will lie in a
same horizontal plane.
[0036] The embodiment of a reaction element 4 shown
in FIG. 7 is to be viewed as the plate-like carrier 6 is
arranged in a vertical position on the carts, i.e. that the
figure is regarded as the reaction element 4 is viewed
from above and that two not shown stationary stators will
be arranged to interact with the reaction element from
positions on each side of the reaction element. A plane
through the not shown stators and the reaction element
will in that situation be essentially horizontal.
[0037] Fig. 8a shows an embodiment of a magnet 5
having an oval curvature along at least part of the entire
surface of the magnet. Fig. 8b shows another embodi-
ment of a magnet 5 having an oval curvature along at
least part of the circumference of the magnet.
[0038] Fig. 9a shows another embodiment of a magnet
5 having an at least partly circular curvature along at least
part of the entire surface of the magnet. Fig. 9b shows
another embodiment of a magnet 5 having an at least
partly circular, such as a semi-circular curvature, along
at least part of a circumference of the magnet 5.
[0039] Fig. 10a shows another embodiment of a mag-
net 5 having a tapering shape along at least part of the
entire surface of the magnet. Fig. 10b shows another
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embodiment of a magnet 5 having a tapering shape along
at least part of a circumference of the magnet.
[0040] Fig. 11a shows another embodiment of a mag-
net 5 having a wedge-like shape along at least part of
the entire surface of the magnet 5. Fig. 11b shows an-
other embodiment of a magnet 5 having a wedge-like
shape along at least part of a circumference of the mag-
net.
[0041] Fig. 12a shows another embodiment of a mag-
net 5 having a point-like shape along at least part of the
entire surface of the magnet. Fig. 12b shows another
embodiment of a magnet having a point-like shape along
at least part of a circumference of the magnet.
[0042] The various shapes of the magnets described
for Fig. 8a to Fig. 12b may be used for three or more of
the magnets on each reaction element, but the magnets
could in particular be useful for providing magnets with
a reduced dimension compared to other magnets of the
reaction element, and especially for providing two neigh-
bouring magnets located at each side of the transition
between two adjacent carts.
[0043] Furthermore, by providing the magnets with the
above described shapes provides magnets with reduced
dimensions in some directions or planes, compared to
e.g. a cubic magnet having the same unreduced dimen-
sion in one or more directions. A magnet with such re-
duced dimensions, and e.g. provided in one of the above
described shapes will normally provide a reduced mag-
netic flux or magnetic field when compared to a cubic
magnet having non-reduced dimension and being mag-
nified to the same extend and having the same material
characteristics as the magnet with the reduced dimen-
sions.
[0044] The following clauses form part of the descrip-
tion, and do not constitute claims.

1. A sorting system including a conveyor comprising
a plurality of carts for carrying articles, a track along
which the carts may be driven, a propulsion system
for providing a driving force to the carts for moving
the carts along the track, said propulsion system
comprising at least one stationary stator having a
plurality of coils arranged to generate magnetic fields
when electrical power is applied, and reaction ele-
ments mounted on each of the carts, said reaction
elements each comprising a plurality of permanent
magnets connected to at least one plate-like carrier,
and said reaction elements being arranged on the
carts in order to interact with the magnetic fields gen-
erated by the coils of the stator, as well as a controller
for controlling a supply of electrical power to the sta-
tor in order to provide a driving force via the reaction
elements to the carts when power is applied, where
the reaction elements each comprises an uneven
number of permanent magnets arranged with alter-
nating polarity and with an equal pitch from magnet
to magnet, and where the coils of the stator are ar-
ranged with a pitch from coil to coil equal to the pitch

from magnet to magnet on the reaction element, and
where each cart is linked to an adjacent cart, and
where the magnets on reaction elements of two ad-
jacent carts are arranged to form a row of magnets
with constant pitch and alternating polarity, said row
having an only interruption where one magnet is ab-
sent, said interruption being located by a transition
between said two adjacent carts.

2. System according to clause 1, where each plate-
like carrier is arranged in a horizontal position on the
carts and the at least one stationary stator is ar-
ranged to interact with the reaction elements from a
position below said reaction elements when the sta-
tor and reaction elements are interacting.

3. System according to clause 1, where each plate-
like carrier is arranged in a vertical position on the
carts and at least one stationary stator is arranged
to interact with the reaction elements from a position
situated sideways to said reaction elements when
the stator and the reaction elements are interacting.

4. System according to clause 1, where each plate-
like carrier is arranged in a vertical position on the
carts and at least two stationary stators are arranged
to interact with the reaction elements from opposite
positions situated sideways to said reaction ele-
ments when the stators and the reaction elements
are interacting.

5. System according to any preceding clause, where
the plate-like carrier comprises ferromagnetic mate-
rial which is arranged to lead a magnetic field from
at least one permanent magnet to another perma-
nent magnet.

6. System according to any preceding clause, where
the surface of the permanent magnets has an extent
of from 40 to less than 50 millimetres in a longitudinal
direction of the cart.

7. System according to any preceding clause, where
a cart to cart pitch of consecutive carts is a natural
number of hundreds of millimetres.

8. System according to any preceding clause, where
a cart to cart pitch of consecutive carts is selected
from a group comprising 200, 300, 400, 500, 600,
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500,
1600, 1700, 1800, 1900 and 2000 millimetres.

9. System according to any preceding clause, where
the carts form an endless chain of carts.

10. System according to any preceding clause,
where a plurality of stators are arranged along the
track.

9 10 



EP 2 709 249 A1

8

5

10

15

20

25

30

35

40

45

50

55

11. System according to any preceding clause,
where the controller further comprises an encoder
for determining a position and a speed of one or more
carts, and the controller is operable to control the
electrical power applied to the stator in response to
the determined position and speed.

12. System according to any preceding clause,
where the reaction elements each comprises a
number of permanent magnets arranged with alter-
nating polarity, and where the magnets on reaction
elements of two adjacent carts are arranged to form
a longitudinal row of magnets as seen in a transport
direction of the carts, said row having two neighbour-
ing magnets, at least one of said two magnets hav-
ing, in the transport direction, a reduced dimension
compared to other magnets of the reaction element,
said two neighbouring magnets being located at
each side of the transition between said two adjacent
carts.

13. A cart for a sorting system according to any of
clauses 1-12, the cart comprising a frame structure,
at least one magnetic reaction element comprising
an uneven and plural number of permanent magnets
mounted equidistantly on a at least one plate-like
carrier, where the cart comprises linking means for
connection to another cart, and where the reaction
element, when the cart is connected to an identical
cart to form two adjacent carts, the magnets on the
reaction elements of said two adjacent carts are
forming a row of magnets with constant pitch and
alternating polarity, said row having an only interrup-
tion where one magnet is absent, said interruption
being located by a transition between said two ad-
jacent carts.

14. A cart according to clause 13, where the uneven
number of permanent magnets of the reaction ele-
ment from one end of said reaction element starts
and ends with a magnetic north pole or starts and
ends with a magnetic south pole.

15. A cart according to any of the clauses 13 or 14,
where reaction elements on two adjacent carts start
and end with magnets having identical polarity.

[0045] It is to be understood that the invention as dis-
closed in the description and in the figures may be mod-
ified and changed and still be within the scope of the
invention as claimed hereinafter.

Claims

1. A sorting system including a conveyor comprising a
plurality of carts for carrying articles, a track along
which the carts may be driven, a propulsion system

for providing a driving force to the carts for moving
the carts along the track, said propulsion system
comprising at least one stationary stator having a
plurality of coils arranged to generate magnetic fields
when electrical power is applied, and one or more
reaction elements mounted on each of the carts, said
reaction elements each comprising a plurality of per-
manent magnets connected to at least one plate-like
carrier, and said reaction elements being arranged
on the carts in order to interact with the magnetic
fields generated by the coils of the stator, as well as
a controller for controlling a supply of electrical power
to the stator in order to provide a driving force via
the reaction elements to the carts when power is
applied, where at least one reaction element of said
reaction elements comprises a number of perma-
nent magnets arranged with alternating polarity and
with an equal pitch from magnet to magnet, and
where the coils of the stator are arranged with a pitch
from coil to coil equal to the pitch from magnet to
magnet on the reaction element, and where each
cart is linked to an adjacent cart, and wherein the
magnets on reaction elements of two adjacent carts
are arranged to form a row of magnets with constant
pitch and alternating polarity, said row having an only
interruption, said interruption being located by a tran-
sition between said two adjacent carts.

2. System according to claim 1, where each plate-like
carrier is arranged in a horizontal position on the
carts and the at least one stationary stator is ar-
ranged to interact with the reaction elements from a
position below said reaction elements when the sta-
tor and reaction elements are interacting.

3. System according to claim 1, where each plate-like
carrier is arranged in a vertical position on the carts
and at least one stationary stator is arranged to in-
teract with the reaction elements from a position sit-
uated sideways to said reaction elements when the
stator and the reaction elements are interacting.

4. System according to claim 1, where each plate-like
carrier is arranged in a vertical position on the carts
and at least two stationary stators are arranged to
interact with the reaction elements from opposite po-
sitions situated sideways to said reaction elements
when the stators and the reaction elements are in-
teracting.

5. System according to any preceding claim, where the
plate-like carrier comprises ferromagnetic material
which is arranged to lead a magnetic field from at
least one permanent magnet to another permanent
magnet.

6. System according to any preceding claim, where the
surface of the permanent magnets has an extent of
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from 40 to less than 50 millimetres in a longitudinal
direction of the cart.

7. System according to any preceding claim, where a
cart to cart pitch of consecutive carts is a natural
number of hundreds of millimetres.

8. System according to any preceding claim, where a
cart to cart pitch of consecutive carts is selected from
a group comprising 200, 300, 400, 500, 600, 700,
800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600,
1700, 1800, 1900 and 2000 millimetres.

9. System according to any preceding claim, where the
carts form an endless chain of carts.

10. System according to any preceding claim, where a
plurality of stators are arranged along the track.

11. System according to any preceding claim, where the
controller further comprises an encoder for determin-
ing a position and a speed of one or more carts, and
the controller is operable to control the electrical
power applied to the stator in response to the deter-
mined position and speed.

12. System according to any preceding claim, where the
reaction elements each comprises a number of per-
manent magnets arranged with alternating polarity,
and where the magnets on reaction elements of two
adjacent carts are arranged to form a longitudinal
row of magnets as seen in a transport direction of
the carts, said row having two neighbouring mag-
nets, at least one of said two magnets having, in the
transport direction, a reduced dimension compared
to other magnets of the reaction element, said two
neighbouring magnets being located at each side of
the transition between said two adjacent carts.

13. The system according to claim 1, where the plurality
of carts has a cart to cart pitch of consecutive carts
of 600 millimetres, a magnet to magnet pitch of 50
millimetres and a total of 11 permanent magnets on
the one or more reaction elements of each of the
plurality of carts.

14. The system according to claim 1, where the plurality
of carts has a cart to cart pitch of consecutive carts
of 1200 millimetres, a magnet to magnet pitch of 50
millimetres and a total of 22 permanent magnets on
the one or more reaction elements of each of the
plurality of carts.

15. The system according to claim 1, where the pitch
from magnet to magnet is chosen as 25, 40, 45, 50,
55, 60, 75, 100 or about 50 millimetres.

16. The system according to claim 1, where an extent

of the magnets in a longitudinal direction of the cart
correspond to the magnet to magnet pitch or slightly
less than the magnet to magnet pitch.

17. System according to claim 1, where at least one re-
action element of said reaction elements comprises
an uneven number of permanent magnets.

18. System according to claim 1 or 17, where one mag-
net is absent in said only interruption.

19. System according to claim 1 or 17, where three mag-
nets are absent in said only interruption.

20. System according to claim 1, wherein a polarity of a
first magnet of a first reaction element of a first cart
is identical to a polarity of a first magnet of a first
reaction element of a consecutive cart.

21. A cart for a sorting system, the cart comprising a
frame structure, at least one magnetic reaction ele-
ment comprising a plural number of permanent mag-
nets mounted equidistantly on a at least one plate-
like carrier, where the cart comprises linking means
for connection to another cart, and when the cart is
connected to an identical cart to form two adjacent
carts, the magnets on the reaction elements of said
two adjacent carts are forming a row of magnets with
constant pitch and alternating polarity, said row hav-
ing an only interruption, said interruption being lo-
cated by a transition between said two adjacent
carts.

22. The cart according to claim 21, where at least one
magnetic reaction element comprises an uneven
number of permanent magnets.

23. The cart according to claim 21 or 22, where one mag-
net is absent in said only interruption.

24. The cart according to claim 21 or 22, where three
magnets are absent in said only interruption.

25. The cart according to claim 21-24, wherein a polarity
of a first magnet of a first reaction element of a first
cart is identical to a polarity of a first magnet of a first
reaction element of a consecutive cart.

26. The cart according to claims 21-25, where the cart
is for a sorting system according to any of the claims
1-20.
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