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@ A method and a device for sorting returnable bottles, cans and other returnable packages.

@ A returnable package is transferred by means of
a transferring device (11) to an identification device
(12) comprising a data processing unit (12a) and
therein a storage unit (12b), in which data about
different-type acceptable package forms and/or
package colors are preregistered. An indentification
index corresponding to the form/color concerned is
given to the identified package and said index is
transferred to a pushdown storage (Mi) of a first
sorter (L1) located after the identification device (12),
to the first lowermost free storage location of the
pushdown storage (M1). The above-mentioned iden-
tification index is compared with the specific index
(N1a, Nip, Nyc...) related to the sorter, and if said
identification index corresponds to some specific in-
dex (Nia, Nip, Nyc...) of the sorter (L1), a sorting is
performed with the sorter (L1) and the returnable
package is transferred away from the main conveyor
(11), and if said index does not correspond to the
specific index (N1, Nqp, Nic...) of the sorter (L1), said

identification index is fransferred to the first lower-
most free storage location (R1, Rz, Rs...) of a push-
down storage (Mz) of a next sorter (L2).
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The invention relates to a method and a device
for sorting returnable bottles, cans and other return-
able packages.

Sorting solutions are known in prior art, in
which a returnable bottle is led from a belt con-
veyor via different gates or other guides to a stor-
age station determined by the sorting. In the solu-
tions according to prior art, the one-sidedness of
the sorting can be regarded as a disadvantage. In
the known device solutions, it has not been possi-
ble to find a solution to how the sorting could occur
flexibly after the identification of the packages in
such a way that the sorter would automatically
transfer the package which has entered at the
station to its own storage station dependably on the
identified profile data.

The invention fries to find an improvement on
the above-mentioned problem. The applicants have
discovered that it is useful to form such a post-
identification package sorting system, in which the
package is automatically transferred, on the basis
of the profile data, to its own storage station,
whereby an ejector located at the storage station
receives the data about the identified profile by
means of series-connected storage circuits.

The inventive package sorting system is mainly
characterized in that when the package form and/or
package color is identified in the method, an inden-
tification index corresponding to the form/color con-
cerned is given to the identified package and said
index is transferred to a pushdown storage of a first
sorter located after the identification device, to the
first lowermost free storage location and that the
above-mentioned identification index is compared
with the specific index related to the sorter, and if
said identification index corresponds to some spe-
cific index of the sorter, a sorting is performed with
the sorter and the returnable package is transferred
away from the main conveyor and if said index
does not correspond to the specific index of the
sorter, said identification index is fransferred to the
first lowermost free storage location of the push-
down storage of the sorter.

The inventive device for sorting returnable bot-
tles, cans or other returnable packages is mainly
characterized in that the equipment comprises a
pushdown storage of a series bus connected with
each sorter and storage register locations in each
pushdown storage, whereby the identification data
transfers to a first sorter in connection with the
identification device, to the lowermost or first
record of the storage register of the pushdown
storage, and that the equipment comprises a con-
veyor that transfers the identified returnable pack-
age to the first sorter and that there is provided a
sensor device, which senses the entry of the re-
turnable package at the sorter, whereby the index
data in the lowermost storage location of the push-
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down storage of the sorter is compared with the
specific index of the sorter, and if a correspon-
dence is observed between the identification index
of the pushdown storage and some specific index
of the sorter, a sorting is accepted at said identified
package and the sorter performs the sorting.

The invention is next described with reference
to certain preferred embodiments of the invention
shown in the figures of the accompanying draw-
ings, to which the invention is not intended solely
o be limited.

Fig. 1 shows principally the construction and
operation of the inventive package receiving de-
vice.

Fig. 2 shows as a block diagram of the inven-
tive equipment.

Fig. 3 shows, seen from the side, the construc-
tion of the package identification device connected
o the package receiving device.

Fig. 4 shows the equipment of Fig. 3 seen from
the top.

Fig. 5 shows the forming of a line picture of a
package to be monitored with the identification
device of Fig. 3 and 4.

Fig. 6A and 6B show the color identification of
a bottle.

Fig. 7 shows as an axonometric view the inven-
tive equipment and a transferrable sorting station.

Fig. 1 illustrates as a block diagram repre-
sentation the operation of the inventive device. In
the device shown in the figure, the form and/or
color of a returned package, such as a bottle, is
identified and said form is compared with the
known forms and/or colors stored in the central
processor. When the form is identified, each return-
able product is given an index corresponding to its
form and/or color, and said index data is trans-
ferred to a storage register in the sequential com-
munications bus in such a way that the data trans-
fers to the first lowermost free storage location Ry,
Rz... of a pushdown storage M;.

When the returnable product enters, as shown
in Fig. 1, at a first sorter L, the sorter receives the
data about the entry of the bottle and compares the
sorter's own index with the register data located
first in the storage register of the pushdown stor-
age, and if said index data are the same, the sorter
performs a sorting operation and transfers the re-
turnable can away from the conveyor frack, e.g. to
a parallel conveyor, or directly e.g. to a storage
station V. If the pushdown storage space M of the
the sorter L1, the record located first in its storage
register Ry, does not correspond to the storage
station Li's own index in the step when the data is
read when a sensor device senses the entry of the
returnable product at its location, the actuator of
the sorter L1 is not activated and the first record of
the storage register of said storage location trans-
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fers to the lowermost free storage location Rq, R,
Rs... of the pushdown storage of the next sorter L.
When the returnable bottle now enters at the sorter,
a similar comparison occurs between the record
contained in the first storage location R; of the
storage register of the pushdown storage M» of
said storage location and the index related to the
sorting station concerned, and if the indexes cor-
respond to each other, the sorter Ly performs the
sorting operation. Otherwise, said identification in-
dex of the storage register transfers to the lower-
most free storage location Rq, Rz... in the storage
register of the pushdown storage Ms of a next
sorter Ls. Similarly, if a correspondence is ob-
served between some specific index of said sorter
Ls and the identified index of the pushdown stor-
age Ms related to the returnable package, a sorting
is performed by the sorter Ls.

Fig 2-5 show a profile identification method
known per se and applied to the device.

As shown in Fig. 2, an equipment arrangement
10 comprises a transfer equipment 11 for transfer-
ring a returnable package P, an identification de-
vice 12 with its data processing unit 12a for iden-
tifying and accepting packages having certain
forms, as well as a registration device 12c for
registering the accepted packages. The transfer
equipment 11 can be comprised e.g. of one or
more belt conveyors, of a rotating tray conveyor, or
generally of any conveyor suitable for transferring
packages. The conveyor 11 may be arranged to
transfer the packages horizontally and/or possibly
vertically, but a horizontal transfer is regarded as
the most suitable one in connection with the inven-
tive bottle receiving device.

The identification device 12 preferably com-
prises the data processing unit 12a with its storage
unit 12b and its registration unit 12c. The data
processing unit 12a is provided with package forms
accepted by the record of its storage unit 12b, i.e.
the data about the package forms to be accepted
may be entered into the file for comparing the
information fo be obtained about the form of the
package to be monitored with the corresponding
information about the package forms to be ac-
cepted. The registration device 12 registers the
number of the packages to be accepted, possibly
the sizes and/or the amount of money to be remu-
nerated or returned.

Fig. 3-4 show as a principal schematic view a
certain indentification device 12, which mainly com-
prises a stationary illuminator 13 for illuminating a
package P, a detector 14 for monitoring the pack-
age and a conveyor 11 for fransferring the package
past the detector 14. Said detector 14 is arranged
to momentarily monitor the package, within time
intervals, at line-like points, when the bottle trans-
fers, conveyed by the conveyor 11, past the detec-
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for in such a way that the line-like monitoring
points provide information, e.g. at the bottle, at
least about the form of the neck and the upper part
of the package, i.e. the detector is arranged to take
a so-called line picture of the bottle.

When taking a line picture, the detector 14 thus
takes line pictures of the package according fo Fig.
5 at time intervals, when the conveyor transfers the
package P past the detector 14. Line pictures can
be taken at desired time intervals, i.e. the line
density of the picture can be adjusted in the de-
sired manner according to the accuracy of the
desired information. The detector 14 changes the
line picture information into electric impulses to be
led to the data processing unit 12a in accordance
with Fig. 2.

For example at the identification point of the
bottles P, it is not necessary to take a line picture
of the whole bottle, but it is generally sufficient fo
take a picture of an upper part 10' of the bottle in
accordance with Fig. 5, since the specific features
of the bottle types or models generally appear best
at the upper part of the bottle. A lower part 10" of
the bottle then suitably remains unphotographed.

In Fig. 3-4, a conventional line camera has
been used as the detector 14, which is arranged to
photograph a bottle moving past the camera lat-
erally perpendicularly against the direction of the
camera's objective at the area of the bottle neck by
means of vertical line pictures at intervals of 1 mm.
The identification device is programmed to mea-
sure the height of the bottle. The detector 14 may,
when so desired, be arranged to take horizontal
pictures of the bottle, whereby the conveyour is
suitably arranged to transfer the bottle vertically for
photographing the bottle at the desired height.

When the profile identification information has
been received, it is compared with the preknown
profiles of different bottle types of the storage unit
12b of the data processing unit 12a, and if the
identified profile form corresponds to some form
prestored in the storage 12b, the returnable bottle
is accepted and it is immediately given an index
related to the profile form. Said index data is trans-
ferred to the pushdown storage M; of the first
sorter L1 located in the conveying direction of the
bottle, to its first lowermost free storage location R,
or Ra...

Fig. 2-5 show a certain profile identification
equipment. However, it is not the intention fo limit
the invention solely to the embodiment of the iden-
tification device known per se and shown in Fig. 1-
5, but the profile can be identified also by means
of identification means of another type.

Fig. 6A shows a package color identification
equipment. According to the figure, a light beam is
produced from a light source 15, and said light
beam produced from the light source is caused to
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advance agaist the package, e.g. a bottle P, to be
identified. Part of the light beam is reflected back
to a receiver 16, whereby the color of the bottle
may be identified by means of the reflected light
beam. The received light beam is compared with
preprogrammed identification signals correspond-
ing to different shades and located in the storage
circuit of the storage unit 12b, and if a correspon-
dence between the identified and reflected iden-
tification signal and the identification signal prestor-
ed in the storage register is observed, an identifica-
tion index corresponding to the identification data is
given to the bottle. Thus, in the inventive
returnable-package handling, an identification index
can be given to the returnable package, which
index is based either on the package form and/or
the package color.

Fig. 6B shows the color identification equip-
ment, a light beam produced from the light source
15 from behind the received bottle p with the
receiver 16, and the data about the transmitted and
received signal is processed in the color identifica-
tion block of the central unit.

Fig. 7 shows as a principal view as well as an
axonometric representation the inventive equip-
ment. In accordance with the invention, the sorters
L1, L and Ls... are located, as shown in the figure,
after the profile/color identification equipment itself
in connection with the conveyor passage 11. Each
sorter Ly comprises a frame 17, which rests freely
on a base E. The frame 17 is a U-profile compris-
ing leg portions 17a and 17b of the frame and a
top frame section 17c¢c connecting them with each
other. Between said frame sections remains a gate
18, through which the conveyor belt is led. Each
sorter L1, Lo further comprises an actuator 19 per-
forming the sorting, e.g. a solenoid or an actuating
cylinder, preferably a pneumatic or hydraulic cyl-
inder, by means of which a returnable package that
has come to the actuator 19 is transferred fo a
second station, if the sorter performs the sorting,
i.e. if the command from the sorting has been
given to the actuator 19. Each sorter L4, Lz, L3 -
(three sorters are shown in the figure) may be
freely transferred to the desired station on the
conveyor passage, and the sorting point can thus
be freely selected, and e.g. the point on the con-
veyor belt 11, from which the package is trans-
ferred e.g. to a second conveyor or directly to a
storage station V. Each sorter L1, Lz, Ls... further
comprises a pushdown storage M1, Mz, Ms... re-
lated to the sorter and an identification index N,
N1b, N1c...;N2a, Ngn, Ngc; Naa, Nab, N3c... Thus, there
may be several specific indexes related to each
sorter L1, L2, Ls... This means that the same sorter
is capable of sorting packages of several types.
The number of package types to be sorted with the
same sorter corresponds to the specific indexes
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The arbitrary transfer of said sorter Lq, L>... t0
a station is made possible by an inventive usage of
a series-connected bus of character strings, in
which the microprocessor produces in the first stor-
age register of the series-connected bus data about
the identified returnable package, e.g. a bottle,
which receives an identification index related to a
certain identified profile and/or color. Said data is
thus stored in the pushdown storage of the storage
register. The register storage locations are ar-
ranged in a pushdown list in such a way that the
index of the first returned bottle is placed first
(lowermost) in the storage register location. This
means that when a new identification index cor-
responding to a new idenfied bottle enters, it al-
ways transfers to the lowermost position in the
storage register and to the first position in said
storage register, in which connection the register
does not comprise in that step other indexes. The
first storage register corresponds to the first sorting
automaton and said sorting automaton has also one
or more indexes, which index or which indexes
is/are related only to said sorting automaton. If it is
desirable to sort the identified returnable package
with the first sorter, said package is given an index,
which corresponds to the index of the first sorting
automaton. Since each sorting automaton may
comprise several indexes, each sorter is capable of
sorting several different package types.

The package ftransfers from the identification
and measuring point by means of the conveyor 11
fo the first sorting automaton Ly and a sensor 20 of
the sorter L1 senses the entry of the package,
whereby the sorter Ly immediately compares the
first identification index in the pushdown storage M,
with its own index, and if they correspond to each
other, the sorter performs the sorting and transfers
the package away from the main conveyor. If the
read index of the pushdown storage corresponds to
no specific index of the sorter, the first data con-
cerned transfers from the pushdown storage M of
the sorter to the pushdown storage M of the the
next sorter automaton Lo, to its first lowermost free
storage location Ry, R>.... The package thus trans-
fers further on the main conveyor 11 to the second
sorter concerned, and the sensor device 20 of said
second sorter L, senses the entry of the returnable
package at the sorter Lo and compares the first
identification index of the pushdown storage M
related to the sorter Ly, and if a correspondence is
observed at least at one specific index, the sorter
Lo performs the sorting and transfers the product
e.g. to the second conveyor or e.g. directly to a
storage station. The identification index is then
removed from the storage location M, of the sorter
Lo, and it is also not transferred to the pushdown
storages My, Mz, M3 My... of other sorters. If the



7 EP 0 489 267 A1

indexes do not correspond to each other, the in-
dentification index stored in the pushdown storage
of the sorting automaton and in its first storage
location transfers to the first lowermost free storage
location R1, Rz... of the pushdown storage Mz of
the next sorting automaton Ls, and a corresponding
comparison is repeated, when the returnable prod-
uct, e.g. a bottle, enters at the third sorter Ls. In
this way, it is possible to sort an indefinite number
of returnable products at a high speed without that
it is necessary to know the the speed of the con-
veyor or the distances between the sorting stations,
etc.

The invention relates to a method and a device
for sorting returnable bottles, cans and other return-
able packages. In the method, a returnable pack-
age is transferred by means of a transferring de-
vice (11) to an identification device (12) comprising
a data processing unit (12a) and therein a storage
unit (12b), in which data about about different-type
acceptable package forms and/or package colors
are preregistered. In the method is idenfied the
package form and/or package color, an indentifica-
tion index corresponding to the form/color con-
cerned is given to the identified package and said
index is fransferred to a pushdown storage (M;) of
a first sorter (L1) located after the identification
device (12), to the first lowermost free storage
location of the pushdown storage (My). In the meth-
od, the above-mentioned identification index is
compared with the specific index (Nq1a, Nip, Nyc...)
related to the sorter, and if said identification index
corresponds to some specific index (N, Nip,
Nic...) of the sorter (L), a sorting is performed with
the sorter (L1) and the returnable package is trans-
ferred away from the main conveyor (11), and if
said index does not correspond to the specific
index (Ny,, Nyp, Nyc...) of the sorter (Ly), said iden-
fification index is fransferred to the first lowermost
free storage location (Rs, Rz, Rs...) of a pushdown
storage (M) of a sorter (Lz).

Claims

1. A method for sorting returnable bottles, cans
and other returnable packages, in which meth-
od a returnable package is fransferred by
means of a transferring device (11) to an iden-
tification device (12) comprising a data pro-
cessing unit (12a) and therein a storage unit
(12b), in which data about about different-type
acceptable package forms and/or package col-
ors are preregistered, characterized in that
when the package form and/or package color
is identified in the method, an indentification
index corresponding to the form/color con-
cerned is given to the identified package and
said index is transferred to a pushdown stor-
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age (M,) of a first sorter (L1) located after the
identification device (12) to the first lowermost
free storage location and that in the method
the above-mentioned identification index is
compared with the specific index (Nqa, Niqp,
Ni¢...) related to the sorter, and if said iden-
tification index corresponds to some specific
index (Nia, Nip, Nic...) of the sorter (L1), a
sorting is performed with the sorter (L1) and
the returnable package is transferred away
from the main conveyor (11) and if said index
does not correspond to the specific index (Nqa,
Ni1p, Nic...) of the sorter (L1), said identification
index is transferred to the first lowermost free
storage location (R1, Rz, Rs...) of a pushdown
storage (M) of a sorter (Lz).

A method according to Claim 1, character-
ized in that if the idenditication index of the
returnable package corresponds to the specific
index of the sorter, a sorting is performed by
said sorter and said identification index is re-
moved from the storage location of the push-
down storage (M1, Mz)..

A method according to Claim 1 or 2, char-
acterized in that the comparison between the
identification index and the specific index of
the sorter occurs in a step when a sensor
device (20) connected with the sorter has
sensed the entry of the returnable package at
its own location.

A method according to any of the preceding
Claims, characterized in that in the method
the color of the returnable package is sensed
by producing a light beam from a light source
(15) for the returnable package, e.g. a bottle,
and that in the method the reflected light beam
is compared with the identification signals of
the acceptable colors stored in the storage unit
(12b) of the data processing unit (12a), and if
the light reflected in the comparison corre-
sponds to some color identification signal
stored in the storage, an index corresponding
o said identification is given to the the return-
able package.

A method according to any of the preceding
Claims, characterized in that in the method
are used such sorters (L1, L2), which may be
freely transferred to different positions in con-
nection with the conveyor (11) located after the
identification device, whereby each sorter (L)
comprises a frame section (17a, 17b, 17¢) and
a gate (18), between which the conceyor belt
(11) is led, and whereby the sorter comprises
an actuator (19), by means of which the sorting
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is performed and whereby each sorter further
comprises a sensor device (20), bu means of
which the entry of the returnable package at
the sensor device (20) is identified.

A device for sorting returnable bottles, cans or
other returnable packages, which device com-
prises an identification device (12) for the re-
turnable package and therein a data process-
ing unit (12a) and a storage unit (12b), into
which the data about accepted package forms
and/or colors are preprogrammed, whereby an
identification index corresponding to the iden-
tification is given to the returnable package by
means of the identification device (12), char-
acterized in that the equipment comprises a
pushdown storage (M1, M2, Ms...) of a series
bus connected with each sorter (L¢, L>...) and
storage register locations (Rs, Rz, Rs...) in
each pushdown storage, whereby the iden-
tification data transfers to a first sorter (L1) in
connection with the idenfication device (12), to
the lowermost or first record of the storage
register of its pushdown storage (M), and that
the equipment comprises a conveyor (11) that
transfers the identified returnable package to
the first sorter (L1) and that there is provided a
sensor device (20), which senses the entry of
the returnable package at the sorter (Ly),
whereby the index data in the lowermost stor-
age location of the pushdown storage (M) of
the sorter (L1) is compared with the specific
index (Nq,, Nqp, Nyc...) of the sorter, and is a
correspondence is observed between the iden-
tification index of the pushdown storage (My)
and some specific index of the sorter, a sorting
is accepted at said identified package and the
sorter (L1) performs the sorting.

An equipment according to Claim 6, char-
acterized in that each sorter (L1, Li1..) com-
prises a pushdown storage (My, Mz, Ms...)
related to the sorter in a series bus and at
least one specific index (N1a, Nip, Nic...;(N2g,
N2y, No...) related to each sorter, in which
case, if the sorting is not performed with the
first sorter (Ly), the lowermost index record in
the storage register (M2) of the sorter (L+)
transfers to the first lowermost free storage
location of the storage register of the push-
down storage (M2) of the next sorter (L),
whereby a comparison is performed between
the index data and the specific index of the
sorter at said sorter at a step, when the pack-
age related to the indix has entered at said
second sorter (Lz).

An equipment according to any of the preced-
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10

ing Claims, characterized in that the sorter
(L1) is such a sorting unit that comprises frame
parts (17a, 17b) acting as a leg and a connect-
ing part (18c) connecting them with each other,
whereby between said sections remains a gate
18, through which a conveyor belt (11) may be
led, and that the sorter (L) comprises a sensor
device (20) and an actuator (19) performing the
sorting, whereby the sequential sorters (L1, Lz,
Ls, Ls4..) form a sorting system, wherein the
location of the sorters (L1, Lz, Ls...) in the
vicinity of the conveyor belt (11) can be freely
determined depending on point, in which the
sorting with each sorter (L1, L2...) is desirable
to perform.
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