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(57) A compacting apparatus (1) and method for
compressing waste material comprising: Afilling opening
(3), filling chamber (2), a compression chamber (4) and
a press plunger (7). The press plunger (7) is moved from
a first position to a second position by the activating of a
power supply (14). The compression chamber (4) is
formed as a uniformly arcuate channel (11) comprising

an arcuate front wall (5), an arcuate rear wall (6) both
having a sectional view formed as an arc. They are con-
centric with each other. The press plunger (7) follows the
arcuate channel following and substantially touches the
entire inner surface of the arcuate channel (11). The
press plunger (7) is pivotally arranged about an axis (18)
placed outside the compression chamber (4).
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Description

[0001] According to one aspect, the present invention
relates to compacting apparatus for compressing waste
material, the compacting apparatus comprising:

Afilling opening for filling waste material into a filling
chamber and a compression chamber comprising
an arcuate front wall and an opposite rear wall and
side walls,

the compacting apparatus further comprising a press
plunger for compressing the waste material and
adapted to be moved inside the compression cham-
ber by a power supply,

said press plunger comprises a first surface and an
opposite second surface and a circumferential edge
delimiting the surfaces and is pivotally arranged
about an axis placed outside the compression cham-
ber.

[0002] The invention also relates to a method for com-
pressing waste material by a compacting apparatus by
filing waste material into a filling chamber, and the waste
material is further directed into a compression chamber
comprising an arcuate front wall and an opposite rear
wall,

a press plunger is then moved in the compression cham-
ber for compressing the waste material,

the press plunger pivots about an axis placed outside the
compression chamber,

the press plunger comprises a first surface and an op-
posite second surface and a circumferential edge delim-
iting the surfaces,

said second surface is pressing towards the waste ma-
terial placed in the compacting apparatus when the press
plunger moves from a first position to a second position
when compressing the waste material, and by the acti-
vating of a power supply,

whereby the press plunger moves from the filling cham-
ber to the compression chamber and moves in a part
circle motionon acirculararc Finally, the invention relates
to use of the compacting apparatus for performing the
method.

[0003] EPO0686493 discloses a compression appara-
tus for handling waste material. It comprises a press
plunger that is moved by a hydraulic piston-cylinder in-
side a compression channel and the press plunger is
pivotal arranged about an axis placed inside the press
channel. Due to the construction the movement of the
press plunger is quite limited and a consequence of that
is the size of compression chamber also is limited com-
prising a short arcuate channel and a straight part.
[0004] US4155297 discloses a compacting apparatus
comprising a plunger placed on an axis of rotation. The
power supply comprises a motor connected to a torque
arm. The plunger, which also is a door for the filling open-
ing, is then moved around 900 in the compression cham-
ber and 909 in the filling chamber. Further, the mecha-
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nism to move the press plunger takes much space in the
machine.

[0005] Moreover, compactors of today are very volu-
minous in relation to the amount of waste material they
are able to handle during a compression.

[0006] Therefor it is desirable to minimize the size of
the compression apparatus while ensuring a large vol-
ume of waste material may be handled during the proc-
ess.

[0007] The present invention seeks generally to im-
prove compacting apparatus for compressing waste ma-
terial such that the abovementioned insufficiencies and
drawbacks of today’s compressions apparatus are over-
come or at least the present invention provides a useful
alternative.

[0008] Up to this day, prior art has failed to teach a
simple and yet reliable and inexpensive compacting ap-
paratus which in a safe and reliable manner, without sub-
stantially increasing the cost of the device, is able to sat-
isfy the abovementioned much desired characteristics of
the mentioned compacting apparatus.

[0009] Thereisaneedintheindustry forcompactcom-
pressors and in house holding for small compactors,
which should most desirably occupy a minimum total vol-
ume of space and yet providing a capacity for handling
a large volume of waste material. In addition, the appa-
ratus must be adaptable for convenientlocation and easy
operation so as not to unduly complicate or add substan-
tial additional time to the collection cycle.

[0010] According to the invention, a compacting appa-
ratus is provided, as per the introductory part of this spec-
ification, the whole compression chamber is formed as
a uniformly arcuate channel, formed by the arcuate front
wall and the rear wall also being arcuate,

said arcuate front and arcuate rear wall are concentric
with each other.

[0011] The compacting apparatus occupies a very
small total volume, but provides a highly efficient com-
paction of the waste materials. The construction is usable
for industry and usable for supermarkets, shops, and for
smaller household machines where the household waste
material may be compactedin an easy and effective man-
ner.

[0012] As the compression channel is curved in its full
extension the volume for pressing the waste material is
maximized while the space the machine occupies is min-
imized. The press plunger has a moving angle which is
much larger compared to known technology. The moving
angle of the press plunger is larger than 700 due to the
construction of the machine, thereby making it possible
to press larger volumes of waste material by one stroke
of the pressing plunger compared to prior art. This is pos-
sible to obtain, as the centre of rotating of the press plung-
er is the axis, placed outside the compression chamber,
and due to the front wall and the rear wall are concentric
with each other.

[0013] The press plunger starts it movement above the
filling opening - a first position - in a curved movement
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and then reaches the compression chamber where it fol-
lows the compression channel and compresses the
waste material and presses it out through an output open-
ing of the compression chamber. Advantageously the
compressed waste material is pressed into an exchange-
able output module. The front and the rear walls are con-
nected to each other by sidewalls or are integral with
each other. The form of the sidewalls may be plan or
rounded/part circular.

[0014] The axis the press plunger rotates about is per-
pendicular arranged inrelation to the movement direction
of the press plunger. The axis of rotation is advanta-
geously horizontal placed.

[0015] According to one embodiment, the arcuate rear
wall is a stationary wall, and that the press plunger is
adapted to follow the arcuate channel following and sub-
stantially touching the entire inner surface of the arcuate
channel, when the press plunger is moved inside the
compression chamber.

[0016] By stationary wall is to understand that the rear
wall is a fixed part of the construction, immovable when
the plunger moves inside the apparatus for compressing
the waste material. The front wall is also a stationary wall.
[0017] Accordingtoone embodiment, the arcuate front
wall and the arcuate rear wall have a longitudinal sec-
tional view being formed as a circular arc having the same
circle centre,

[0018] the arcuate front wall placed with a radius R
from the circle centre and the arcuate rear wall placed
with a radius r from the centre, R being larger thanr, and
the axis of rotation of the axis is the centre for radius r
and radius R. The front wall and the rear wall must all be
concentric to ensure a consistent space between the
plunger and the walls e.g. to prevent blocking.

[0019] A circular arc is a segment of a circle along its
periphery. The front wall and the rear wall are concentric
with each other.

[0020] By having the same centre for the radius R, the
radius r and the rotation axis and the form of the arcuate
channel is optimized and makes it possible to provide
part circle formed front and rear walls. The press plunger
is substantially touching the entire inner surface of the
compression chamber with the circumferential edge.
[0021] According to one embodiment, the arcuate rear
wall and the arcuate front wall each has an extension of
at least 700 of a circular arc.

[0022] Typically the front wall has an extension of
around 70-900 while the rear wall has an extension of
90-1800 as it is extended into the filling chamber. In the
compression channel/arcuate channel, the extension of
the rear wall is the same as for the front wall.

[0023] Accordingtoone embodiment, the press plung-
er is arranged to move on a circular arc, the movement
from a first to the second position having an extension
of at least 700 of a circle periphery/circular arc more pref-
erably at least 1200.

[0024] The press plunger is moved from an upper/first
position to a lower/second position during the pressing
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of the waste material. At the lower position, the second
surface is substantially parallel to vertical, and the angle
Vo between the second surface and vertical is then sub-
stantially 00. At the upper position, the angle between
the second surface and vertical is in the interval 70-1800
as the press plunger starts in a position above the com-
pression chamber.

[0025] According to one embodiment, it further com-
prises a power transmission mechanism for the press
plunger comprising at least one connecting member,
comprising a first portion placed inside the compression
chamber and an opposite second portion placed outside
the compression chamber, said press plunger is attached
immovable to the first portion,

and that the second portion of the connecting member
is placed pivotally around the axis.

[0026] The connecting member may be one or two par-
allel profiles placed at the edge of the pressing plunger
or the first surface and fastened immovable to the press
plunger and in the opposite end attached pivotally to the
axis placed outside the compression chamber. The pro-
files are passing through the rear wall of the compression
chamber in which two recesses are placed for allowing
the profiles to be moved in the part circular movement.
[0027] According to one embodiment, the power sup-
ply is adapted to move the connecting member by rotating
the axis, said power supply is directly connected to the
axis of rotation, or the power supply is through the power
transmission mechanism indirectly adapted to affect the
rotation of the axis by moving the axis,

and thereby the connecting member is moved and the
press plunger is moved inside the compression chamber.
[0028] The power supply may for instance be an elec-
trical motor that is directly connected to the axis or there
may be a gear incorporated between the two compo-
nents. The power supply may also be indirectly connect-
ed by moving a knee action suspension or a bar suspen-
sion. The suspensions are then participating in the move-
ment of the press plunger moving it in the part circle di-
rection. It has an angle optimizing function making it pos-
sible to move the plunger in a large angle interval.
[0029] According to one embodiment, the compacting
apparatus further comprises fastening means placed at
an outlet of the compression chamber, said fastening
means are adapted to connect an output module to the
compacting apparatus said output module is adapted to
collect the compressed waste material.

[0030] Advantageously, the output module is connect-
ed to the compression apparatus with fastening means
that is specially designed for the apparatus and thereby
not allowing illegal and dangerous copy-output modules
to be connected to the compacting apparatus.

[0031] According to one embodiment, the power trans-
mission mechanism further encompasses force reducing
transmission means such as a gear or a four-bar linkage
or a knee action suspension, said force reducing trans-
mission means is connected to/cooperates with the con-
necting member in a region between the first portion and
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the second portion.

[0032] The force reducing means and the angle opti-
mizing means might be the same such as an optimal
placement of a bar construction.

[0033] The force reducing means may act as angle op-
timizing means thereby increasing the movement angle
of the press plunger.

[0034] Accordingto one embodiment, the power trans-
mission mechanism further comprises means placed
outside the compression chamber and comprises a bar
linkage comprising a first bar, a second bar and the
means further comprises a third unit,

and the power supply being a hydraulic or pneumatic
cylinder comprising a piston and a piston rod,

said piston rod pivotally mounted to a first end of the first
bar and to a first end of the second bar, an opposite sec-
ond end of the first bar pivotally mounted to a portion of
the connecting member placed between the first portion
and the second portion,

and an opposite end of the second bar pivotally mounted
to the third unit.

[0035] By this arrangement the distance between the
firstand the second bar is maximal when the press plung-
er is in the first position and minimal when the press
plunger is in the second position. This arrangement
makes it possible to move the plunger press more than
the full extension of the compression channel of the com-
pression chamber. The press plunger is starting above
the filling opening and then after the door is closed moves
downwards.

[0036] The third unitis animmovable unit in relation to
the compression chamber and stabilizes the suspension
mechanism. The third unit is a profile placed between
regions close to the ends of the piston.

[0037] The invention also relates to a method as de-
scribed in the introduction and wherein the press plunger
follows an arcuate channel of the compression chamber,
and whereby the waste material is compressed said
press plunger substantially touches the entire inner sur-
face of the arcuate channel - when the press plunger is
moved.
[0038]
rear wall.
[0039] Accordingtoone embodiment, the press plung-
er moves on a circular arc the circular arc having an ex-
tension of at least 700 advantageously at least 1200.
[0040] The extension may advantageously be 1200-
1800 and more preferably 1300 - 1400.

[0041] According to one embodiment, the connecting
member is attached to the edge or the first surface of the
pressing plunger, and that an upper position is the posi-
tion when the press plunger is placed above an inlet of
the compression chamber,

and a lower position is the position when the press plung-
er is placed at the outlet of the compression chamber
when the waste material has been compressed said low-
er position is placed below the upper position.

[0042] According to one embodiment, the compacting

The rear wall is advantageously a stationary

10

15

20

25

30

35

40

45

50

55

apparatus further comprises angle-optimizing means
adapted to optimize the moving angle for the press plung-
er.

[0043] According to one embodiment, the filling open-
ing comprises a door adapted to close the filling opening
when the waste material has been placed in the filling
chamber.

[0044] According to one embodiment, the door com-
prises an inside door surface delimiting the filling cham-
berwhenthe door is closed said inside surface is concave
formed in the direction of the filling chamber said bending
radius for the inside surface is the same as for the front
wall of the compressing chamber.

[0045] According to one embodiment, the power sup-
ply is an electrical motor, a hydraulic cylinder, a manual
handle or a pneumatic cylinder.

[0046] According to one embodiment, the inner cross
section of the compression chamber is substantially the
same in the full extension of the compression chamber.
[0047] According to one embodiment, the press plung-
er is adapted to be moved in a part circle movement.
[0048] According to one embodiment, the force reduc-
ing transmission means comprises agear such as atleast
one tooth wheel placed inside a drum comprising teeth,
which are adapted to interact with the tooth wheel, and
that the power supply is an electrical motor or a manual
driven unit, such as driven by a handle.

[0049] According to one embodiment the second sur-
face is the surface pressing towards the waste material
placed in the compacting apparatus when the press
plungeris moved from a first position to a second position
by the activating of a power supply,

said first position is the starting position and with the
pressing plunger placed in the filling chamber and the
second position is the end position and in the region of
the inlet of the outlet module.

[0050] According to one embodiment, a plate is at-
tached to the second surface of the press plunger by
moving means said moving means is adapted to move
the plate fourth and back in relation to the second surface.
[0051] Thereby itis possible to compress and to move
the compressed material further. This is an advantage
when the compressed material has reached the outlet
opening. Thereby the compressed material is moved into
the output module.

[0052] According to one embodiment, it further com-
prises an inlet module for transporting the waste material
through the filling opening into the filling chamber, said
inlet module comprises aninlet part, a transport chamber
and an outlet part said transport chamber comprises at
least one pivotally arranged transport plunger for trans-
porting the waste material.

[0053] This inlet module is an exchangeable part. The
outlet part of the module is placed in connection with the
filing opening. The inlet module then transports the
waste material towards the filling chamber. The inlet
module could for instance be placed with the opening of
the inlet part in a kitchen worktop covered with a lid. Dur-
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ing use, the lid is removed and the waste material poured
down in the inlet module placed under the worktop. Then
the inlet module is started activating a power moving the
transport plunger and whereby the waste is transported
to the compacting part of the machine and the waste
material is compressed.

[0054] According to one embodiment, the transport
chamber of the inlet module comprises an arcuate front
wall and an opposite rear wall and side walls, a power
supply for moving the transport plunger,

said transport plunger is firmly connected to the rear wall
and said rear wall is pivotally arranged about an axis of
rotation, said plunger is adapted to be moved on a circle
arc and follow the curvature of the arcuate front wall.
[0055] According to one embodiment, the transport
plunger in the inlet module is adapted to be moved 3600
*n, n being > 0.

[0056] According to one embodiment, the compacting
apparatus for compressing waste material comprises:

Afilling opening for filling waste material into a filling
chamber and a compression chamber comprising
an arcuate front wall and an opposite rear wall and
side walls,

the compacting apparatus further comprising a press
plunger for compressing the waste material and
adapted to be moved inside the compression cham-
ber by a power supply,

said press plunger comprises a first surface and an
opposite second surface and a circumferential edge
delimiting the surfaces and is pivotally arranged
about an axis placed outside the compression cham-
ber, wherein the whole compression chamber is
formed as a uniformly arcuate channel,

said arcuate front and rear wall are concentric with
each other, and that the arcuate channel comprises
the arcuate front wall and a stationary arcuate rear
wall,

and that the press plunger is adapted to follow the
arcuate channel following and substantially touching
the entire inner surface of the arcuate channel, when
the press plunger is moved inside the compression
chamber.

Brief description of the drawings

[0057]

FIG. 1A is alongitudinal cross-section through a first
embodiment of a compacting apparatus according
to the present invention and with a door closing a
filling opening.

FIG. 1B is the same embodiment as the one in fig
1A but with the door in open position allowing waste

material to be placed in the compacting apparatus.

FIG. 1C is the same embodiment as the one in fig
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1A but where the press plunger has reached its low-
est position.

FIG. 1Dis a perspective view of the firstembodiment.

FIG. 1E is a perspective view of the first embodiment
and with an output module attached to the compact-
ing apparatus.

FIG. 1F is a perspective view of the first embodiment
and with an output module attached to the compact-
ing apparatus and with the door in open position.

FIG. 2 is an enlarged view of a power transmission
mechanism for a press plunger.

FIG 3Ais a longitudinal cross-section through a sec-
ond embodiment of a compacting apparatus accord-
ing to the present invention and with a door in an
open position.

FIG. 3B is the same embodiment as the one in fig
3A but where the press plunger has reached its low-
est position.

FIG. 3C is the same embodiment as the one in fig.
3B where the press plunger has reached its lowest
position but where the output module has been re-
moved.

FIG. 4A-B are longitudinal cross-sections through a
third embodiment of a compacting apparatus ac-
cording to the present invention and with a door clos-
ing a filling opening. In fig. 4A the press plunger is
in its upper position and in fig. 4B the press plunger
is in its lowest position.

FIG. 4C-D are perspective views of the embodiment
shown in fig 4 A-B.

FIG. 5is longitudinal cross-sections through a fourth
embodiment of a compacting apparatus according
to the present invention and with a door formed as
a drum.

FIG. 6A-C are longitudinal cross-sections through a
fifth embodiment of a compacting apparatus accord-
ing to the present invention and with an automatic
filling container coupled to the compacting appara-
tus.

FIG. 7A-C are longitudinal cross-sections through
another embodiment of a compacting apparatus,
suitable for compressing household waste material
and with a power supply being manual and compris-
ing a handle.

FIG. 7D is the compacting apparatus shown in fig.
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7A-C placed on a bin.

FIG. 8 is a perspective view of a compacting appa-
ratus, suitable for compressing household waste
material and with a power supply being an electrical
motor.

FIG. 9A-C are a first embodiment of an inlet module.

FIG. 10 A-B is a second embodiment of an inlet mod-
ule.

FIG: 11 is a perspective view of the first and second
embodiment of the inlet module comprising an elec-
trical power supply.

[0058] A first embodiment of the invention will be ex-
plained with reference to fig. 1A-F showing a compacting
apparatus 1. The compacting apparatus 1 comprises a
filing opening 3 for filling waste material into a filling
chamber 2 of the compacting machine 1. Thefilling cham-
ber 2 is large due to the construction of a compression
chamber 4 and the moving angle of a press plunger 7 as
explained below. The filling opening 3 is closed with a
door 40 which in the figures is a top hinged door. The
door 40 could also be a sliding door or a drum, which
empties into the filling chamber 2 by tilting the drum (see
fig. 5).

[0059] Below the filling chamber 2 is a compression
chamber 4 placed with an inner surface comprising a
front wall 5 and an opposite rear wall 6 and side walls 38
connecting the front wall 5 and the rear wall 6. The inner
surface of the compression chamber 4 is formed as a
uniformly arcuate/curved channel 11. The arcuate front
wall 5 and the arcuate rear wall 6 form this; they are
concentric formed with each other. The front 5 and rear
wall 6 are both curved formed: a segment of a circle hav-
ing the same centre C for the radius drawing the circle
arc. The arcuate front wall 5 is placed with a radius R
from the centre C and the rear wall 6 is placed with a
distance r from the centre C. R is larger than r. A dimen-
sion of the radius could be R: 900 mm and r: 400 mm.
The segment of the circle/circle arc for the front wall 5 is
in this example around 80-900. For the rear wall 6 it is
larger around 170-1800.

[0060] A press plunger 7 is adapted to follow the arcu-
ate compression chamber 4 following and substantially
touching the entire inner surface of the arcuate channel
11 when the press plunger 7 is moved inside the com-
pression chamber 4 from an upper position to a lower
position (and conversely). The press plunger 7 is pivotally
arranged around an axis 18 placed outside the compres-
sion chamber 4. The axis is the pivotal centre for the
press plunger 7 and the centre C for the radius r and the
radius R. The sidewalls 38 of the compression chamber
4 is advantageously plane.

[0061] The press plunger 7 is moved by a power supply
14. This could be a hydraulic or pneumatic cylinder or it
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could be a rotating electrical motor. In this example, it is
a hydraulic cylinder. The axis of rotation 18 is perpendic-
ular arranged in relation to the movement direction of the
press plunger 7.

[0062] The press plunger 7 is connected to the axis 18
by a power transmission mechanism 32 comprising a
connecting member 19 comprising a first portion 20
placed inside the compression chamber and an opposite
second portion 21 placed outside the compression cham-
ber 4. The pressing plunger 7 is attached immovable to
the first portion 20 and the second portion 21 of the con-
necting member 19 is pivotally mounted around the axis
18. In this case, the connecting member 19 comprises
two parallel profiles placed at an edge 10 of the press
plunger 7 or at a first surface 8 of the press plunger 7
said first surface 8 placed opposite the second surface
9. The second surface 9 is the surface pressing towards
the waste material. The two profiles are running in two
recesses 39 placed in the rear wall 6 of the compression
chamber 4.

[0063] The powertransmission mechanism comprises
further elements, which will be explained with reference
to fig. 2.

[0064] Fig 1C shows the press plunger 7 in the lower
position where the waste material has been compressed.
The plunger 7 presses the compressed material into an
output module 31. The output module 31 is releasable
attached to the compacting apparatus 1 at an outlet 13
of the compression chamber 4 by fastening means 30.
When the output module 31 is filled with compressed
waste, the filling process is over. A sensor detects this,
and the output module 31 may now be released from the
compacting apparatus 1. Due to the construction of the
arcuate channel 11 and the pivoting centre for the press
plunger 7 placed outside the channel/compression
chamber 4 the press plunger 7 moves in a curved manner
and has alarge moving angle. The press plunger 7 moves
on a circular arc. The arc segment being less than 1800
preferably less than 1500 and more preferably 1300-
1350. The door 40 that closes the filling chamber 2 may
also be curved at the inside surface 41. The curving of
the inside surface 41 is the same as for the front wall 5
of the compression chamber 4. Hereby the compression
may more effective as the compression channel in this
way is extended.

[0065] The fastening means 30 may comprise two
hinged frames 42 see fig. 1 D and 1E placed at each side
of the outlet 13 of the compression chamber4. In an open
position of the frames 42, it is possible to remove the
output module 31. In closed position, the frames 42 are
placed parallel to the sidewalls of the output module 31,
and locked to the sidewalls of the output module 31. This
may be done with a snap lock device interacting with the
frames 42. The output module 31 is firmly and sealed
connected to the compression apparatus 1.

[0066] FIG. 2 is an enlarge view of a power transmis-
sion mechanism 32 for a press plunger. The power trans-
mission mechanism 32 comprises the connecting mem-
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ber 19 - a profile - and more means placed outside the
compression chamber 4. The means comprises a bar
linkage comprising a first bar 43, a second bar 44, and
the means further comprises a third unit 45. The power
supply 14 is a hydraulic or pneumatic cylinder 46 com-
prising a piston and a piston rod. The piston rod is mount-
ed pivotally to a first end 43’ of the first bar 43 and to a
first end 44’ of the second bar 44. The piston is at the
opposite end fastened pivotally to a stationary part of the
device. The opposite second end 43" of the first bar 43
is mounted pivotally to a portion of the connecting mem-
ber 19 placed between the first portion 20 and the second
portion 21. The opposite end 44" of the second bar 44 is
mounted pivotally to a first end 45’ of the third unit 45. In
this way a four bar linkage is formed. This arrangement
makes it possible to move the press plunger 7 in a large
angle.

[0067] This arrangement may also be considered as a
force reducing transmission means - reducing the need
for power - and an angle optimizing means. It cooperates
with the connecting member 19 in a region between the
first portion 20 and the second portion 21. The force re-
ducing transmission means may also comprise a sepa-
rate gear construction.

[0068] A second embodiment of a compacting appa-
ratus according to the present invention will be explained
with reference to the figures 3A-C. The reference-number
are the same as is the case for fig. 1A-C. The difference
between this embodiment and the embodiment in fig- 1A-
C is the construction of the power transmission mecha-
nism 32 and the way the output module 31 is fastened
to the compressor part.

[0069] The power transmission mechanism is built in
the same way, as is the case with the mechanism shown
in fig 2. However, the first bar 43 is not constructed as a
straight bar but is bended whereby the first end 43’ and
the second end 43" of the first bar 43 are placed closer
to each other. Thereby the need for transmitting power
is reduced compared to the power transmission mecha-
nism shown in fig 2.

[0070] A third embodiment of the invention will now be
explained with reference to fig. 4A-D. Fig 4A-B are a lon-
gitudinal cross-section through a compacting apparatus
1 and with a door 40 closing a filling opening. In fig. 4A
the press plunger 7 is in its upper position and in fig. 4B
the press plunger 7 is in its lowest position. FIG. 4C-D
are perspective view of the embodiment shown in fig 4
A-B.

[0071] The difference between this embodiment and
the first embodiment is the construction of the output
module 31. The compacting apparatus 1 is constructed
in the same way as is explained with reference to fig. 1A-
F. The output module 31 is formed as a gooseneck. That
is, it comprises a first part connected to the compacting
apparatus as explained above. Then it continuous in an
arcuate part bending upwards and ending in a third part
being substantially vertical. Due to the output module 31
is ending in a distance from the ground it is supported
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with legs 48.

[0072] A fourth embodiment of the invention will now
be explained with reference to fig. 5. The difference be-
tween this embodiment and the first embodiment is the
construction of the door 40. The rest of the compacting
apparatus 1 is constructed in the same way as is ex-
plained with reference to fig. 1A-F.

[0073] Thedoor40isformed as adrum placed pivotally
in the filling opening 3 of the filling chamber 2. The filling
opening of the drum is formed curved with the same ra-
dius/arc form as the front wall 5. Thereby the drum will
notinterfere with the press plunger 7 whenitmoves inside
the compacting apparatus 1.

[0074] A fifth embodiment of the invention will now be
explained with reference to fig. 6A-C. The difference be-
tween this embodiment and the first embodiment is that
it comprises a tipping device 50, which lifts bins or boxes
51 and empties them into the filling opening 3. The filling
opening 3 may then be closed with a door 40 as disclosed
above or by a sliding door (not shown).

[0075] The compacting apparatus shown in fig 7 A-D
is suitable for compressing household waste materialand
its dimension are quite small compared to the embodi-
ments that are explained above, and which are suitable
forindustry. The power supply 14 in fig. 7A-D is a manual
handled handle 52. The handle 52 drives a cylinder 26.
Inside the cylinder 26 a tooth wheel 36 is advantageously
placed interacting with teeth 37 placed at an inside sur-
face of the cylinder 26. Hereby the needed manual force
for compressing the waste material is reduced. The out-
side surface 28 of the cylinder 26 comprises the rear wall
6 of the compression chamber 4. The inner surface of
the compression chamber 4 is formed as a uniformly ar-
cuate channel 11. It comprises an arcuate front wall 5
and the arcuate rear wall 6. The arcuate rear wall 6 is
the outside surface 28 of the cylinder 26. The arcuate
front 5 and rear wall 6 have both a sectional view being
formed as a sector of a circle periphery with the same
centre. The arcuate front wall 5 is placed with a radius R
from the centre 18 and the arcuate rear wall 6 is placed
with a radius r from the centre. R is typically 240 mm.
and r is typically 75 mm.

[0076] The press plunger 7 is immovably attached to
the outside surface 28 of the cylinder 26 and follows the
arcuate channel 11 when moved. It substantially touches
the entire inner surface of the compression channel 11
of the compression chamber 4 with the circumferential
edge 10 when the press plunger 7 is moved inside the
compression chamber 4. In this construction the cylinder
26 is technical equivalent to the connecting member 19
explained above. The first portion 20 being the outside
surface ofthe cylinder 26 and the second portion 21 being
the axis of rotation 18.

[0077] A hinged door 40 closes the filling chamber 2
when the compacting apparatusis tobe used. The handle
52 is moved and by the rotation of the axis 18 the press
plunger 7 moves from the first position to the second
position whereby the waste material is compressed. The
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compressed waste material is removed from the machine
during an opening. In this opening, a replaceable output
module 31 may be placed, or a closing door can simply
close it.

[0078] The moving angle of the press plunger 7 is the
same as for compression apparatus 1 used for the in-
dustry and explained with reference to fig. 1-6. As is the
case for the industry model, the press plunger 7 is in the
lower position substantially parallel to the vertical plane
and the angle between the second surface and vertical
is substantially 00. In the upper position/first position the
angle between the second surface of the press plunger
and vertical plane is around 1200-1400 preferably 1300-
1350.

[0079] FIG. 7D is the compacting apparatus shown in
fig. 7A-C but placed on the top of a bin 1.

[0080] Fig. 8 shows in principle the compacting appa-
ratus as shown in fig 7A-C, but where an electrical motor
54 has replaced the handle, thereby making the pressing
process more automatically.

[0081] FIG.9A-C shows aninlet module 60, which may
be releasable coupled to the filling opening 3. The waste
material is put into the inlet module 60. The inlet module
60 transports the waste material to the filling opening 3.
The inlet module 60 comprises an inlet part 61, a trans-
port chamber 62 and an outlet part 63. The transport
chamber 62 comprises at least one pivotally arranged
transport plunger 64 for transporting the waste material.
[0082] The transport chamber 62 comprises an arcu-
ate front wall 68 and an opposite rear wall 67 and side-
walls. It further comprises a power supply for moving the
transport plunger 64. The transport plunger 64 is firmly
connected to the rear wall 67 and the rear wall 67 is piv-
otally arranged about an axis of rotation 66. The rear wall
67 is the outside of a cylinder arranged rotatable around
the axis of rotation 66. The plunger 64 is adapted to be
moved on a circle arc, and follows and touches the cur-
vature of the arcuate front wall 68. The input module 60
is in principle built and designed as the compacting ma-
chine shown in fig. 7A-C. However, the transport plunger
64 may comprise several plates 65 arranged around the
axis of rotation 66. This is shown in fig 10A-B comprising
4 transport plates 65. The power for driving the transport
plunger is typically an electrical motor 54 as shown in fig
11. The ,motor 54 is typically engaged with the transport
plunger 64 in the same way as explained with reference
tofig. 1-9. Thetransportplungeris adapted to be moved
3600 * n, n > 0. The transport plunger is then able to
rotate several times around the axis of rotation 66, which
is not possible for the press plunger.

[0083] The inlet modules shown in fig. 9A-C, fig. 10A-
B and fig 11 are all applicable to be used together with
all the embodiments shown in fig. 1A-fig.6C.

[0084] Generally, the compacting apparatus - no mat-
ter which embodiment - presses waste material in a
curved movement. The press plunger 7 starts above the
filing opening and moves down when the filling opening
is closed safely. Through the downward movement of
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the press plunger 7, the material is pressed into the output
module 31 on the backside of the machine.

[0085] Depending on the size of the machine, there
are different types of power supply. Small machines are
driven manual by a handle and the power is transmitted
through gear wheels. For bigger machines, the power is
supplied by an electric motor. The transmission can be
either direct by a linear motor, indirect by a rotating motor
with a gearbox, or hydraulic/pneumatic by a pump and
one or more cylinders.

[0086] The compression apparatus 1 will be available
in different sizes and follows a concept of modularity;
especially the output module 31 is designed to be
changed easily. Therefore the fastening means 30 are
formed after the same concept no matter which output
module 31 is chosen in order to fasten the output module
31 easy to the compacting apparatus 1.

[0087] Unlike other waste compactors, this machine
does notneed a separate sheet to cover the piston during
its movement. This function is realized by the filling part.
When the filling part is closed, it is flush with the arcuate
front wall and forms an arcuate channel together with the
rear wall. Therefore, the filling part and the channel to-
gether form a great arcuate pressing channel, which is
concentric with the piston and substantially touches it
during the whole pressing process. Further, the compac-
tor has a large filling chamber due to the piston’s moving
angle of about 130°. The waste material can be filled
directly into the compaction chamber, because the piston
moves up above the filling opening. Therefore, the filling
chamber and the compaction chamber are practically the
same and the whole space between the output module
and the upper position of the piston can be seen as a
large filling chamber

[0088] Smaller machines especially these for being
used in a kitchen comprises a power transmission such
as:

e Gears in the handle
* Rotating electric motor, which would replace the han-
dle for more power.

[0089] Larger machines are typically designed with a
hydraulic cylinder, combined with a mechanical four-bar
linkage/

[0090] Linear electric motors and pneumatic cylinders
are similar to hydraulic cylinders

[0091] The door 40 may be constructed in different
ways

[0092] Through a top hinged door.

[0093] Through a sliding door.

[0094] A drum, which empties into the pressing cham-

ber through tilting it.

[0095] A tipping device, which lifts bins or boxes and
empties them into the opening

[0096] Through a conveyor belt. It has to stop while
the piston is not in upper position or there has to be a
separate pre-filling chamber.
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[0097] The door 40 may also be omitted if the filling
opening is directly connected to an input module.
[0098] Filling is only possible while the press plunger
7 remains in the upper position and the press plunger 7
can only move down when the filling process is over.
Sensors maintain this.

[0099] The output modules 31 may be designed in dif-
ferent ways:

Baler: An ordinary construction

[0100] Gooseneck, which can contain a perforator or
a narrowing to generate backpressure.

[0101] Small compactorsfor household waste material
can be put on top of bins, so the output module will be a
chamber, which can be emptied at the bottom after the
material, is pressed. Instead of a bin, there can also be
sacks, boxes.

[0102] The compacting apparatus 1 can be combined
with other machines e.g. as a pre-compaction part for
underground compactors or containers It may also be
constructed with a drainage part, where fluids are trans-
ported away from the solid waste.

[0103] Thesize ofthe machine canbe smallerorlarger.
[0104] The radius of the pressing chamber depends
on the size of the whole machine. For a prototype for the
industry, an inner radius of 400 mm and an outer radius
of 900 mm. may be used.

Claims

1. A compacting apparatus (1) for compressing waste
material the
compacting apparatus (1) comprising:

Afilling opening (3) for filling waste material into
a filling chamber (2) and a compression cham-
ber (4) comprising an arcuate front wall (5) and
an opposite placed rear wall (6) and side walls
(38),

the compacting apparatus (1) further comprising
a press plunger (7) for compressing the waste
material and adapted to be moved inside the
compression chamber (4) by a power supply
(14),

said press plunger (7) comprises a first surface
(8) and an opposite second surface (9) and a
circumferential edge (10) delimiting the surfaces
(8,9) and is pivotally arranged about an axis (18)
placed outside the compression chamber (4)
characterized in

the whole compression chamber (4) is formed
as a uniformly arcuate channel (11), formed by
the arcuate frontwall and the rear wall also being
arcuate,

said arcuate front (5) and arcuate rear (6) wall
are concentric with each other.
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2. A compacting apparatus (1) according to claim 1
characterized in the arcuate rear wall (6) is a sta-
tionary wall, and thatthe press plunger (7) is adapted
to follow the arcuate channel (11) following and sub-
stantially touching the entire inner surface of the ar-
cuate channel (11), when the press plunger (7) is
moved inside the compression chamber (4).

3. A compacting apparatus (1) according to claim 1 or
2 characterized in that the arcuate front wall (5)
and the arcuate rear wall (6) have a longitudinal sec-
tional view being formed as a circular arc having the
same circle centre,
the arcuate front wall (5) placed with a radius R from
the circle centre and the arcuate rear wall (6) placed
with a radius r from the centre, R being larger than
r and the axis of rotation (18) is the centre for radius
r and radius R.

4. A compacting apparatus (1) according to claim 1, 2
or 3 characterized in that the arcuate rear wall (6)
and the arcuate front wall (5) each have an extension
of at least 700 of a circular arc.

5. A compacting apparatus (1) according to claim any
of the previous claims characterized in that the
press plunger (7) is arranged to move on a circular
arc, the movement from a first to a second position
having an extension of at least 700 of a circle pe-
riphery/circular arc more preferably at least 1200.

6. A compacting apparatus (1) according to any of the
previous claims characterized in that it further com-
prises a power transmission mechanism (32) for the
press plunger (7) comprising at least one connecting
member (19) comprising a first portion (20) placed
inside the compression chamber (4) and an opposite
second portion (21) placed outside the compression
chamber (4),
said press plunger (7) is attached immovable to the
first portion (20) and that the second portion (21) of
the connecting member (19) is placed pivotally
around the axis (18).

7. A compacting apparatus (1) according to claim 6
characterized in that the power supply (14) is
adapted to move the connecting member (19) by ro-
tating the axis (18),
said power supply (14) is directly connected to the
axis of rotation, or the power supply is through the
power transmission mechanism (32) indirectly
adapted to affect the rotation of the axis (18) by mov-
ing the axis (18), and thereby the connecting mem-
ber (19) is moved and the press plunger (7) is moved
inside the compression chamber (4).

8. A compacting apparatus (1) according to claim 6 or
7 characterized in that the power transmission
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mechanism (32) further encompasses force reduc-
ing transmission means such as a gear or a four-bar
linkage or a knee action suspension,

said force reducing transmission means (33) is con-
nected to/cooperates with the connecting member
(19) in aregion between the first portion (20) and the
second portion (21).

A compacting apparatus (1) according to claim 6,7
or 8 characterized in the power transmission mech-
anism (32) further comprises means placed outside
the compression chamber (4) and comprises a bar
linkage comprising a first bar (43) and a second bar
(44),

and the means further comprises a third unit (45)
and the power supply (14) being a hydraulic or pneu-
matic cylinder (46) comprising a piston and a piston
rod, said piston rod mounted pivotally to a first end
(43’) of the first bar (43) and to a firstend (44’) of the
second bar (44), an opposite second end (43") of the
first bar (43) mounted pivotally to a portion of the
connecting member (19) placed between the first
portion (20) and the second portion (21), and an op-
posite placed second end (44’) of the second bar
(44) mounted pivotally to the third unit (45).

A compacting apparatus (1) according to any of the
previous claims characterized in that the compact-
ing apparatus (1) further comprises fastening means
(30) placed at an outlet (13) of the compression
chamber (4),

said fastening means (30) is adapted to connect an
output module (31) to the compacting apparatus (1),
said outputmodule (31) is adapted to collect the com-
pressed waste material.

A compacting apparatus (1) according to any of the
previous claims characterized in that the compact-
ing apparatus (1) further comprises an inlet module
(60) for transporting the waste material through the
filling opening (3) into the filling chamber (2),

said inlet module (60) comprises an inlet part (61),
atransportchamber (62) and an outlet part (63), said
transport chamber (62) comprises at least one piv-
otally arranged transport plunger (64) for transport-
ing the waste material.

A compacting apparatus according to claim 11 char-
acterized in that the transport chamber (62) of the
inletmodule (60) comprises an arcuate front wall (68)
and an opposite rear wall (67) and side walls, a power
supply for moving the transport plunger (64),

said transport plunger (63) is firmly connected to the
rear wall (67) and said rear wall (67) is pivotally ar-
ranged about an axis of rotation (66), said plunger
(63) is adapted to be moved on a circle arc and follow
the curvature of the arcuate front wall (68).
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A method for compressing waste material by a com-
pacting apparatus (1) by filling waste material into a
filling chamber (2), the waste material is further di-
rected into a compression chamber (4) comprising
an arcuate front wall (5) and an opposite placed rear
wall (6),

apress plunger (7) is then moved in the compression
chamber (4) for compressing the waste material, the
press plunger pivots about an axis (18) placed out-
side the compression chamber (4),

the press plunger (7) comprises a first surface (8)
and an opposite placed second surface (9) and a
circumferential edge (10) delimiting the surfaces
(8.9),

said second surface (9) is pressing towards the
waste material placed in the compacting apparatus
(1) when the press plunger (7) moves from a first
position to a second position when compressing the
waste material and by the activating of a power sup-
ply (14),

whereby the press plunger (7) moves from the filling
chamber to the compression chamber (4) and moves
in a part circle motion on a circular arc characterized
in the press plunger (7) follows an arcuate channel
(11) of the compression chamber (4), and whereby
the waste material is compressed,

and that the press plunger (7) substantially touches
the entire inner surface of the arcuate channel (11)
when the press plunger (7) is moved.

A method according to claim 13 characterized in
the press plunger moves in a part of a circular arc,
the circular arc part having an extension of at least
700 advantageously at least 1200.

Use of the compacting apparatus according to claim
1-12 for performing the method according to claim
13-14.
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