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The invention concerns a method and a device
in the handling of recycling packages, such as
bottles and cans.

In the prior art, return automats are known, in
which the recycling bottle or can is passed into
connection with a scanning reader device, which
reads the code label placed on the face of the
product and, on its basis, identifies the product and
tfransfers said product to further process-
ing/rejection. The prior-art solutions of equipment
have, however, not permitted a versatile accep-
tance of recycling packages. As a rule, the solu-
tions of equipment have been designed for one
recycling product only, such as recycling cans or
recycling plastic bottles.

In the present patent application, a novel meth-
od and a novel solution of equipment are sug-
gested, wherein the above problem related to the
type of recycling package has been solved. In the
construction of equipment in accordance with the
invention, both recycling cans and recycling bottles
are received. The recycling cans are passed to a
crusher device of their own, preferably a press,
which presses the can into smaller volume. In a
corresponding way, the plastic bottles are passed
to a crusher device of their own, which presses the
plastic bottles into smaller volume. The recycling
packages that have been brought into smaller vol-
ume are transferred further into gathering storage.

In the solution of equipment in accordance with
the invention, the return automat that receives re-
cycling packages, preferably plastic bottles and
cans, comprises a frame construction and, in con-
nection with its front panel, a receiving opening,
into which the recycling package, such as a bottle
or a can, is placed. The receiving space comprises
an oblique inclined bottom, onto which the re-
cycling package is placed and on which bottom,
being guided by said inclined bottom, the recycling
package is positioned against the end wall of the
space by the force of gravity.

In the solution of equipment in accordance with
the invention, the bottom part is linked so as to
pivot on hinge means and, if the weight of the
recycling package exceeds a cerfain maximum
weight, a limit switch is switched on. In such a
case, the device does not fransfer the recycling
package further. In this way, the processing of full
packages is eliminated. A photocell detects a re-
cycling package in the lifting position. Moreover, a
light curtain is placed at the mouth of the receiving
space A. When the light curtain does not detect an
object, such as the hand of the person who is
returning the package, in the receiving space A and
when the press switch connected with the bottom
part of the space A is not in the closed position,
the recycling package is fransferred upwards by
means of a tray part passing through an opening in
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the bottom plate. The tray part is fixed to a belt,
and the belt is passed over three belt pulleys. By
moving the belt, the recycling package is shifted
onto two rollers placed side by side, which are
rotated so as to read the bar code.

After the central unit has identified the re-
cycling package either as an aluminum can or as a
plastic bottle, the receipt or the sum of money
corresponding to the identification data is delivered
o the returning person, and the recycling package
is transferred away from the rollers onto the
troughs passing to the plastic-bottle press or to the
can press. If the package is not identified, it is
passed to rejection. In such a case, the recycling
package is brought back to the vicinity of the front
panel of the device into the reject opening, from
which the returning person can pick up the rejected
package. When a plastic bottle is concerned, the
package is shifted to the side off the rollers and
through the frough to the plastic-bottle processing
device, preferably a crusher device, between
whose roll wheels the recycling package is flat-
tened into smaller volume.

If the central unit has identified the recycling
package as an aluminium can, on the basis of the
bar code that has been read, the can is shifted
forwards by operating the belt as parallel to the
longitudinal axes of the rollers out of connection
with the upper ends of the rollers and further into a
discharge frough and through it to the can press
device, which presses the can into smaller volume.

Thus, the equipment in accordance with the
invention comprises a separate press for recycling
cans and a separate press for plastic bottles. The
equipment comprises one motor, which is fitted to
operate both the press drum of the can crusher
and the press drums of the plastic-bottle crusher.
Thus, two crusher units are operated by means of
one motor drive.

The method in accordance with the invention is
mainly characterized in that, in the method, the
press drum of the can crusher device is rotated by
means of a motor, and that the press drums of the
plastic-bottle crusher device are also rotated by
means of the corresponding motor drive.

The solution of equipment in accordance with
the invention is mainly characterized in that the
equipment comprises a motor and a motor output,
from which both the crusher device for cans and
the crusher device for plastic bottles are operated.

The invention will be described in the following
with reference to some preferred embodiments of
the invention illustrated in the figures in the accom-
panying drawings, the invention being, however,
not supposed to be confined to said embodiments
alone.

Figure 1A is an illustration of a solution of
equipment in accordance with the invention viewed
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from the direction of the front panel.

Figure 1B illustrates the basic constructions of
the device in accordance with the invention.

Figure 1C illustrates the movability of the slide
frame R' in relation to the base frame R.

Figure 1D is a sectional view taken along the
line I-lin Fig. 1C.

Figure 1E is an illustration of principle of a
crusher provided for cans.

Figure 1F is an illustration of principle of a
crusher for plastic bottles.

Figure 2 is an axonometric illustration of the
slide frame and of the related means for the trans-
fer of the package.

Figure 3A is an axonometric illustration of the
construction of the space for receiving the recycl-
ing packages in the device in accordance with the
invention.

Figure 3B is a sectional view taken along the
line II-Il in Fig. 3A. What is shown is how the
recycling package is placed on the bottom part of
the receiving space, after which the tray fixed to
the belt lifts the package in the direction L.

Figure 3C shows the passage of the tray part
fixed to the belt through the gap between the end
walls of the receiving space through the brush
construction fitted in the space between said end
walls.

Figure 4A illustrates the transfer of the package
onto the rollers.

Figure 4B illustrates the rotation of the pack-
age.

Figure 4C is an illustration in the direction Ky in
Fig. 4B.

Figure 4D shows the removal of the recycling
package after the rotation, either directly forwards
(arrow Lg) being shifted by the conveyor, or to the
side (arrow L) as diverted by a pivotal wall.

Figure 5 is an illustration in the direction Kz in
Fig. 2. What is shown is an arrangement of equip-
ment for removal of the recycling package off the
revolving rollers to one side of the rollers.

Figure 6 shows a solenoid mechanism related
to shifting of the side wall in Fig. 5.

Figure 7 shows a sorting arrangement related
fo rejection of a package.

Figure 8A shows a lifting member fixed to the
belt, viewed from above.

Figure 8B is a sectional view taken along the
line llI-ll in Fig. 8A.

Figure 9 i a sectional view taken along the
plane V-1V in Fig. 2.

Figure 10 shows the arrangement of joint op-
eration of a can crusher and a plastic-bottle crusher
seen in the direction of the arrow Ks in Fig. 2, i.e.
from above.

Fig. 1A is an axonometric illustration of an
equipment in accordance with the invention, viewed
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from outside. The equipment 10 is suitable for
receiving of both recycling plastic bottles and re-
cycling cans, preferably aluminium cans, and also
glass bottles. The equipment 10 comprises a re-
ceiving space A for the recycling packages, which
space A is opened from the plane of the surface of
the front panel E of the device into the interior of
the device. The front panel Q can be pivoted to the
open position on hinge means G1,Go>.

Besides the receiving space A, the front panel
Q also comprises a reject space T, through which a
non-accepted recycling package - a can or a plas-
tic bottle or a glass bottle - can be removed. After
all the recycling packages have been fed into the
device, the receipt knob U, is depressed. From the
receipt opening Uz, a receipt for the recycled num-
ber of packages and/or the sum of money cor-
responding to said packages is/are received, the
returned money coming from the money trough Us.
By pulling by the handles U4, the storage contain-
ers S; and S, for the crushed packages can be
pulled out for further transportation.

Fig. 1B illustrates the different paris of the
device in accordance with the invention. The de-
vice comprises a crusher Dy provided for cans, a
storage container Sy, which is placed preferably in
connection with the press underneath the press
and into which the crushed cans, which have been
pressed into smaller volume, are gathered. The
equipment comprises a second crusher D2, prefer-
ably a press, by whose means the plastic bottles
are brought into smaller volume, the storage con-
tainer S, for said crushed packages being placed
underneath the crusher D-.

The equipment comprises a slide frame R,
which is mounted on the frame R displaceably and
which comprises all substantial means necessary
for the transfer of the package to the identification
device H. Thus, the slide frame R' can be dis-
placed into a forward position when the front panel
E of the device is opened. Thus, for service oper-
ations, there is easy access to all essential parts of
the device. The equipment further comprises a
scanner H in a position above the slide frame R',
the bar code being scanned by means of said
scanner from the face of the product.

The slide frame comprises frame parts R', and
R'y, which define the transfer means in the space
between them, such as a transfer member that is
passed as a closed endless loop, preferably a
conveyor belt or, for example, a chain. The transfer
loop is passed over guide pulleys. Preferably, there
are three guide pulleys and, thus, the transfer
member comprises three runs, a first transfer-
member run that runs as upwards inclined, a sub-
sequent second, shorter transfer-member run
which runs as slightly upwards inclined in relation
to the horizontal plane, and a downwards running
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third run.

The fransfer conveyor 16 for the fransfer of
packages is passed as an endless conveyor loop
16' over guide pulleys, such as belt pulleys. The
transfer conveyor 16 is preferably a conveyor belt,
from which lifting members 19 project, whose func-
tion is to lift the recycling package from the bottom
onto the rotated rollers, on which the bar code is
read. Since the transfer member is a belt, the
guide pulleys are belt pulleys, of which one belt
pulley is driven by a motor M, so as to operate the
conveyor belt. The conveyor belt can also be sub-
stituted for by a chain or a rope or by an equivalent
arrangement of equipment. In such a case, the belt
pulleys are substituted for by chain pulleys. How-
ever, it is essential that lifing members 19 project
from the ftransfer member, by means of which
lifting members the recycling package is lifted for-
wards.

Fig. 1C shows the slide frame R’ of the device,
which can be displaced in relation to the stationary
base frame R of the device.

Fig. 1D is a sectional view taken along the line
I-l in Fig. 1C. In the way shown in the figure, the
slide frame R' is displaced in the direction X (Fig.
1A) in a guide formed between the plate parts E;
and E> of the frame R. The flange part Es, which
has been bent to the side of the slide frame R', is
guided between the plate parts E; and Ex.

Fig. 1E illustrates the principle of operation of
the can crusher D¢. The crusher D1 comprises a
crusher drum D¢' and a back-up part F1. When the
drum D+' is rotated, the dropped can P is shifted
into the narrowing gap N between the back-up part
Fy and the crusher drum D+' rotated by the motor
Mi. The final result that is obtained is a flattened
can which has been brought into smaller volume.

Fig. 1F illustrates the operation of the plastic-
bottle crusher. The recycling bottle P is passed
into the gap N2 between the crusher drums
D2',D>". Both of the crusher drums D', D" are
rotated by means of the drive obtained from the
same motor My. The final result is a flattened
package, which is passed into the storage tank S;.

Fig. 2 shows the device 10 in accordance with
the invention, in whose slide frame R' the main
parts of the device are placed. The device 10 for
handling of recycling packages comprises a space
A for receiving the packages, which space is de-
fined by the bottom part 11 and by the side walls
12. In the area of the inlet opening of the receiving
space A, there is a light curtain 13, which com-
prises a transmitter 13a, a mirror 13b, and a receiv-
ing detector 13c. A beam of light is emitted from
the transmitter 13a to the mirror 13b, from which it
is reflected to the receiving detector 13c. Thus, by
means of the light curtain 13, it is detected if a
hand or any other obstacle has been removed from
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the receiving space A and if the transfer of the
package further can start. Further, the equipment
comprises a bottom part 11 at the lower end 11a,
onto which the bottle is transferred by the effect of
gravity, a fransmitter 14, and a receiver 15. They
monitor if a recycling package P is placed in the
transfer position on the end 11a of the bottom part
11.

In the way shown in Fig. 2, the equipment
further comprises a conveyor band 16, which is
fitted to be passed over three belt pulleys 17a, 17b
and 17c, whereof the belt pulley 17a, its shaft, is
rotated by means of the motor M, mounted on the
frame R'. The belt pulleys 17a,17b and 17¢ are
mounted to revolve on their shafts on bearing
means (not shown) in relation to the slide frame R'.

The conveyor belt 16 comprises three frays 19
or lifting members, which are fitted to be placed
against the bottom of the recycling package. By
means of the lifting members, the recycling pack-
age is lifted upwards along an inclined path, and
further onto the rollers 20a,20b. The rollers 20a,20b
are rotated at the stage of identification of the bar
code while the scanning signal sweeps across the
face of the package P that is rotated by means of
the rollers 20a,20b. The roller 20a comprises a
drum motor in its interior, the roller being rotated
by means of the drum motor. The rotation is trans-
ferred from the roller 20a to the roller 20b via a
slave wheel 21, which is in engagement with the
faces of both of the rollers 20a,20b. The shafis of
the roller 20a are denoted with the reference nu-
merals 22a,22b, and the shafts of the roller 20b are
denoted with the reference numerals 23a,23b. The
roller 20a is articulated by their shafts by bearing
means (not shown) on the slide frame R'. In a
corresponding way, the roller 20b is mounted on its
shafts 23a,23b to revolve on bearing means (not
shown) in relation to the frame R'. Correspondingly,
the slave wheel 21 is mounted to revolve on its
shaft on bearing means (not shown) on the frame
R'.

At the proximity of the rollers 20a,20b, with
their planes parallel to said rollers, there are the
walls 24 and 25, which are linked so as to pivot on
bearing means Gs,Gs, Gs,Gs. The walls 24,25 are
pivoted by means of an actuator in order that it
should be possible to carry out the sorting from the
top of the rollers in the direction L, in the way
shown in Fig. 2. A second function of the walls 24
and 25 is to act as guide walls so as to prevent
falling off of the package at the scanning stage
from the top of the rotated rollers 20a,20b.

Fig. 3A is an illustration of principle of the
construction of the package receiving space A. The
receiving space for a recycling package comprises
side walls 12 as well as end walls 27a,27b. The
bottom part 11, which defines the receiving space
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A from below, comprises an opening 26, which
corresponds to the shape of the lifing member or
tray 19 fixed to the belt. In such a case, the lifting
member 19 can be shifted through the opening 26
in the bottom part 11 into contact with the bottom
face of the recycling package P.

Between the end walls 27a,27b, a gap 28 re-
mains, in which brushes 29a,29b are fitted. The
function of the brushes 29a,29b is to prevent a free
contact with the belt run. However, the brushes
29a,29b permit a movement of the tray 19, through
the gap 28 between the end walls 27a,27b, in the
space A.

The end walls 27a,27b have been shaped so
that only one recycling package at a time can be
fitted in the space between said walls.

Fig. 3B is a sectional view taken along the line
II-I in Fig. 3A. The recycling package P is placed
into the receiving space A on the bottom part 11,
which is placed as inclined in relation to the hori-
zontal plane X, the package being placed against
the end walls 27a,27b on the end area 11a of the
bottom part by the effect of gravity. By means of a
detector device, preferably a photocell receiver ar-
rangement 14 or equivalent, the arrival of a pack-
age in the lifting position 11a is monitored. If the
press switch 34 does not go into the closed posi-
tion and if it is ascertained by means of the light
curtain 13 that the space A is free, the package P
can be lifted by means of the lifing member 19
fixed to the belt 16.

The turning of the bottom part 11 is denoted
with the letter J1. The flap part 30 of the bottom
part 11 is provided with a spring 32. The bottom
part 11 is linked to pivot on a hinge 31 or equiv-
alent articulated joint means.

Fig. 3C is an axonometric illustration of the
brushes 29a,29b in the space 28 between the walls
27a,27b. The lifting member 19 is fitted to be
displaced vertically. The brush construction, being
a security construction, however, prevents direct
unintentional contact with the belt 16.

Fig. 4A illustrates the transfer of a package by
means of the belt 16 and the related lifting member
19 onto the rollers 20a and 20b to the scanning
position.

Fig. 4B shows a stage in which the rollers 20a
and 20b are rotated in the directions indicated in
the figure with the arrows, the package revolving in
the sense of rotation indicated by the arrow Ls. At
the stage concerned, the scanning beam is passed
in the direction parallel to the side line of the
package, and the bar code on the package is read.
After this, based on the identification data, the
central unit of the device carries out the sorting of
the recycling package. The ends of the rollers
20a,20b at the inlet side are placed lower than the
ends of the rollers 20a,20b at the outlet side. Thus,
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the rollers are placed in a position inclined from the
horizontal plane.

Fig. 4C is an illustration viewed in the direction
Ki in Fig. 4B. The roller 20a comprises a drum
motor. The slave wheel, preferably a friction wheel
21, is pressed by a force against the rollers
20a,20b. When the roller 20a is rotated, the other
roller 20b is, thus, also rotated by means of the roll
21, and the sense of rotation at the roller 20b is
also kept as desired. In the figure, the senses of
rotation are indicated by arrows.

In the way shown in Fig. 4D, the recycling
package is shifted either in the direction L2, to the
side as shown in the figure, in which case the wall
24 shifts a rejected package and also an accepted
plastic bottle into the first path placed at the side of
the device, preferably a trough 35. A rejected pack-
age is shifted, while the pivotal bottom 45 in the
initial part of the trough 35 is in the open position,
directly into the return path, preferably a return
tfrough 46, and back to the customer. A plastic
bottle is passed along the trough 35 to the crusher
D,. If a can is concerned, the can is passed
forwards by operating the belt 16, being dropped
near the belt pulley 17a into the second path,
preferably a trough 36, which is placed near the
belt pulley and through which the recycling pack-
age is transferred to the can crusher Dy.

Fig. 5 shows the walls 24 and 25 placed along-
side the rollers 20a,20b, which walls form a pro-
tected space between them, in which space the
recycling package can be rotated on the rollers
20a,20b. Thus, before the recycling package is
shifted by means of the wall part 24 (arrow L) into
the first trough 35 or on the belt, off the rollers, into
the second trough 36 (arrow Lg), the bar code is
read from the face of the rotated product. In the
way shown in Fig. 5, the package P has been
shifted onto the rollers 20a,20b by means of the
thin belt 16 and the related lifting member 19
running in the space between the rollers. The wall
24 is coupled with a first actuator 37, and the
second wall 25 is coupled with a second actuator
38. The actuators 37,38 are preferably solenoids,
whose push arm 43 is displaced.

When a recycling package, such as a rejected
can, is shifted in the direction L2, the first wall 24 is
pivoted in the direction L. Before that, the second
wall 25 is shifted out of the way for the shifting of
the wall 24, likewise in the direction L2. Thus, when
the wall 24 is pivoted and when the package is
pushed by means of the wall 24 to the side (in the
direction L), the second wall 25 does not stand in
the way for the shifting.

Fig. 6 shows a construction related to the wall
24. The construction is also the same in the cou-
pling between the actuator 38 and the wall 25. In
its upper portion, the wall 24 comprises a square-
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section bar 39, which is connected with a lever
39a. The intermediate lever 40 is connected by
means of an articulated joint 41 with the lever 39a
and by means of an articulated joint 42 with the
push arm 43 of the actuator 37, preferably a sole-
noid. The square-section bar 39 is provided with a
circular shaft 39b, which is mounted in a bearing
G,. The other end of the square-section bar 39 is
also mounted in a similar way by means of a
bearing G,.

Fig. 7 shows the construction of the recycling
trough placed at the side of the rollers 20a,20b.
The recycling trough 35 passes a recycling pack-
age that has been dropped aside off the rollers
20a,20b to the plastic-bottle crusher D,. Both re-
jected packages and identified plastic bottles are
passed into the trough part 35. In the case of
rejected packages, the bottom part 45 of the path,
preferably the trough portion 35, is raised by
means of an actuator 44 on hinge means Gio, and
the bottom part is pivoted into a position (arrow Ls)
in which the recycling package is dropped into the
third path 46 placed underneath, preferably a
trough, which passes the recycling package by the
force of gravity back to the customer into the reject
opening T. The pivotal bottom part 45 is provided
with a coupling between the plate part and the
solenoid similar to that illustrated in Fig. 6.

Fig. 8A shows the lifting member 19 as viewed
from above. The construction comprises a grasping
part 47, on which the recycling package is placed
by its bottom. The grasping part 47 is connected
with an arm 48, which is branched into a bracket
49a,49b, between which the spring 50 is fitted.
Through the brackets 49a,49b, a shaft 51, prefer-
ably a cotter pin, is passed. The frame 53 is
attached to the belt 16 by means of a collar
52a,52b. The collar 52a,52b is passed around the
frame 53 and around the belt 16. When the belt is
displaced upwards in the way indicated by the
arrow L1, the recycling package placed on the
lifting member 19 is raised. If the process is con-
gested, the grasping part 47 is bent down in the
way indicated by the arrow Si, and the package is
dropped back onto the bottom part 11 to await new
lifting. The spring 50 returns the grasping part 47
again to its original position.

Fig. 8B is a sectional view taken along the line
-1 in Fig. 8A.

Fig. 9 is a sectional view taken along the plane
IV-IV in Fig. 2. The belt 16 is passed over the belt
pulleys 17a,17b,17c. The belt pulleys are articu-
lated to revolve on their shafts in relation to the
frame R' on bearing means not shown. The belt 16
comprises three lifting members 19a,19b,19¢. The
lifting members are fitted on the belt 16 as in such
a way uniformly spaced that the lifting member 19a
is placed at the vicinity of the forward end of the
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roller 20a,20b, the lifting member 19b in a synchro-
nization position at the proximity of the detector 60
on the downward belt run, and the lifting member
19c is placed in the lifting position at the vicinity of
the end 11a of the plate 11. Thus, when the belt 16
is at a stop, one lifting member 19 is always placed
at the synchronization detector 60.

Fig. 9 shows the curved trough-shaped upper
portion 61, from which the recycling package is
passed to the rollers 20a,20b, being carried by the
belt 16.

Fig. 10 shows the operation of the can crusher
Dy and of the plastic-bottle crusher D>. From the
motor M1, the drive is passed through the frans-
mission system V directly to the shaft 54a and the
press drum D¢’ of the can crusher D1. Similarly, by
the intermediate of a coupling 55, the output shaft
54a of the motor M directly operates the shaft 54b
and further, by the intermediate of the cogwheels
56a,56b, 56¢,56d, the drums D>',D>" of the second
crusher D», which is provided for plastic bottles.
Thus, in a favourable way, a drive both of the drum
D' of the crusher D1 and of the drums D2",D2" of
the crusher D, have been achieved by means of
the same motor M.

Method and device in the handling of recycling
packages, such as bottles and cans. A recycling
package (P) is introduced into the receiving space
(A) of the device (10) and is transferred by means
of a conveyor device (16) into an identification
position and, after the identification, based on the
identification, the recycling package is fransferred
to a plastic-bottle crusher device (D;) or to a can
crusher device (D1). The press drum (D1') of the
can crusher device is rotated by means of a motor
(My), and the press drums (D2',D2") of the plastic-
bottle crusher device (D2) are also rotated by
means of the corresponding motor drive (M1).

Claims

1. Method in the handling of recycling packages,
such as bottles and cans, wherein a recycling
package (P) is introduced into the receiving
space (A) of the device (10) and is transferred
by means of a conveyor device (16) into an
identification position (H) and, after the iden-
tification, based on the identification, the re-
cycling package is transferred to a crusher
device (D2) for plastic bottles or a crusher
device (D1) for cans, characterized in that, in
the method, the press drum (D1") of the can
crusher device is rotated by means of a motor
(My), and that the press drums (D>',D>") of the
plastic-bottle crusher device (D2) are also
rotated by means of the corresponding motor
drive (My1).
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Device in the handling of recycling packages,
such as bottles and cans, by means of which
device the recycling package (P) is introduced
into the receiving space (A) of the device (10)
and is fransferred by means of a conveyor
device into an identification position and, after
the identification, based on the identification,
the recycling package is fransferred to a
crusher device (D.) for plastic bottles or o a
crusher device (Dy) for cans, characterized in
that the equipment comprises a motor (My)
and a motor output, from which both the
crusher device (D1) for cans and the crusher
device (D) for plastic bottles are operated.

Device as claimed in claim 2, characterized
in that the output shaft of the motor (M+) is
fitted to rotate both the press drum (D1') of the
crusher device for cans and the press drums
(D2',D2") of the crusher device (D) for plastic
bottles.

Device as claimed in claim 2 or 3, character-
ized in that the can crusher device (D1) com-
prises a press drum (D+"), which is rotated by
the intermediate of the gearbox (D) of the
motor (M1), the can being fed into the gap
between the press drum (D¢') and a wedge-
shaped back-up part (F1) and being flattened
into smaller volume, and that the crusher de-
vice (D2) for plastic bottles comprises press
drums (D2',D2"), which are operated by the
intermediate of a transmission system consist-
ing of cogwheels.
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