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(54) Titlee METHOD AND MACHINE FOR DECOMPOSING ORGANIC WASTE

(57) Abstract

Method and machine for decomposing compostable waste
wherein the waste is shredded and the shredded waste is supplied
to a space in a vessel (10) at the bottom (13) thereof. The
waste is agitated and mixed by wings (22-27) on a rotating
agitator (16, 22-27) in the vessel while being lifted to the top
thereof. Air is supplied to the vessel through nozzles (30)
provided on one or more wings (22) located in the lower region
of the vessel while maintaining a negative pressure in the vessel.
Decomposed waste is discharged from the vessel through a
discharge pipe (68) at the top thereof.
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Title of the invention: Method and machine for
decomposing organic waste

The invention relates to method and machine for
decomposing organic waste of the kind disclosed in WO
97/46499.

In the method the organic waste is shredded and the
shredded waste is supplied to a space at the bottom
thereof, the waste is agitated and mixed in said space
while being lifted to the top thereof, air is passed
through the waste in said space, and decomposed waste is
discharged from said space at the top thereof.

The composting machine for working the method
comprises a vessel, a waste inlet at the bottom of the
vessel, means for shredding waste supplied to the inlet, an
agitator in the vessel, comprising a rotatable vertical
shaft in the centre of the vessel and wings projecting
radially from the shaft to agitate and mix the waste
supplied to the vessel through the inlet at least one of
said blades being skewed or bevelled to lift the waste in
the vessel and thus move the waste from the bottom of the
vessel to the top thereof, an air intake allowing air flow
into the vessel in the lower region thereof, a discharge
pipe for decomposed waste at the top of the vessel, and
means providing a flow of air from the air intake through
the vessel and the waste therein to the surroundings
through the air outlet.

The main object of the invention is to render the
decay or decomposition of the composted organic waste more
efficient by securing a thorough mixing and agitation of
the waste as well as dewatering thereof while avoiding
clodding of the waste in the vessel and accumulation of

material adhering to the agitator, and by securing a
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continuous supply of air to the waste in the vessel and
distribution of the air throughout the waste in order to
maintain and promote the biological decaying process
therein the emission of annoying odours from the vessel at
the same time being avoided or extensively reduced.

A further object of the invention is to provide an
automatic intermittent discharge of composted material from
the vessel through the discharge pipe.

These objects as well as other objects that will be
apparent from the following description of an illustrative
embodiment of the invention are achieved by method and
machine of the kind referred to above with the
characterizing features of claim 1 and claim 2,
respectively.

In the drawings

FIG 1 is a vertical cross sectional view of the

composting machine in the presently preferred

embodiment thereof,

FIG 2 is a plan view of the composting machine,

FIG 3 is a cross sectional view of the composting

machine along line III-III in FIG 1,

FIG 4 is an enlarged cross sectional view of an

agitator wing along line IV-IV in FIG 1, and

FIG 5 is an enlarged cross sectional view of the

shredder along line V-V in FIG 1.

Referring to FIG 1 to 3 in the drawings the
composting machine comprises a cylindrical vessel 10 having
a circularly curved side wall 11, a top wall 12 and a
bottom wall 13. The vessel is supported by a frame 14, and
the side wall and top wall have an outside heat insulating
layer partly indicated at 15. A hollow shaft 16 extending
axially through the vessel centrally thereof is rotatably
mounted in the vessel by a spherical ball bearing 17
mounted to the lower side of bottom wall 13, and a

spherical ball bearing 18 mounted to the upper side of a
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box girder 19 which is mounted to the vessel at the top
thereof. Shaft 16 is connected to an electric drive motor
20 via a gear 21.

In the embodiment shown six wings 22, 23, 24, 25, 26,
and 27 are mounted to shaft 16 at different levels but any
number of wings can be chosen. The wings are tubular, and
each wing has a shorter cylindrical portion as shown at 25A
for wing 25, and a longer portion 25B which has been
flattened, and is mounted at portion 25A to a socket 28
which is passed onto shaft 16 and is connected therewith by
a screw connection 29.

The interior of one of the lowermost wings, in the
embodiment shown wing 22 which is located adjacent bottom
wall 13, communicates with the interior of the hollow shaft
16. Said wing is closed at the outer end thereof and is
provided with a number of nozzles 30, in the embodiment
shown four nozzles, the hollow wing forming a manifold for
the nozzles which are inclined towards the bottom wall 13
and have their outlet openings close to the bottom wall as
will be seen from FIG 4. The intended rotational direction
of shaft 16 is indicated by an arrow 31, and in relation to
this rotational direction nozzles 30 project from wing 22
at the "upstream" side thereof.

In a modified embodiment a hose on each nozzle forms
the outlet end portion thereof, said hose sliding on the
bottom wall 13.

On deck 19 there is mounted an electric fan 32 which
takes in air from the surroundings and delivers air under
pressure to a chamber 33. This chamber is divided into two
compartments 33A and 33B by a partition 34, which
communicate with each other at 35 compartment 33A being
connected to the outlet of the fan. An electric heater 36
extends into compartment 33A. The tubular shaft 16 projects
at the open upper end thereof into chamber 33B an air seal

37 being provided around the shaft where it enters
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compartment 33B. A temperature sensor 38 (thermostat) is
provided in chamber 33B and is operatively connected to
heater 36 to control heating of air supplied by fan 32 in
dependence of the temperature of the air as sensed by
sensor 38. The ailr passing into the hollow shaft 16 is
supplied to the interior of vessel 10 through nozzels 30
via wing 22 of the agitator and can be kept at a
predetermined elevated temperature by the heating device
described. The sites where the air is delivered to the
waste body are continuously displaced in circular paths in
the waste body by the rotation of the rotating agitator.

A number of stationary agitators 39, in the
embodiment disclosed three agitators, are mounted to the
side wall 11 of the vessel and project radially from the
inside surface thereof into vessel 10. These agitators are
each located above a rotating wing on shaft 16 and close to
the associated wing. Each agitator comprises a rod 40 and a
tubular element 41 with axial projecting fins 42, which is
rotatably mounted on the rod. The rod ig effective as an
agitator also if no tubular element is provided on the rod,
particularly if the rod is threaded, but the finned tubular
element improves the efficiency.

Adjacent bottom wall 13 an inlet opening 43 is
provided in side wall 11, and an inlet unit 44 for
delivering shredded waste to vessel 10 is connected to the
inlet opening. Unit 44 comprises an intake 45 provided with
a lid 46 and communicating at the lower end thereof with a
chamber 47 closed by an end wall 48 at the lower end
thereocf. An electric motor 49 is mounted to end wall 48 and
the drive pin thereof is connected to a shaft 50 projecting
from below into chamber 47. At the upper end a rotor 51 is
mounted to shaft 50, which has four radial wings 52 spaced
90° and angled so as to exert on material supplied to the
chamber a downward force when the shaft is rotated in the

direction indicated by an arrow 53. A shedder, FIG. 5, is
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located below the rotor and comprises a disc 54, mounted to
shaft 50 and having four edge recesses 55 equally spaced.
Two cutting blades 56 are mounted to the upper side of the
disc and have the cutting edge 57 thereof located each in
one of two diametrically opposite recesses 55. Two
stationary counter blades, one being shown at 58, are
mounted in chamber 47 diametrically opposite each other for
cooperation with cutting blades 56. Four fins 59 are
mounted to the lower side of disc 54 extending radially and
equally spaced, and these fins are at the same level and
have substantially the same height as inlet opening 43 to
be in register therewith when passing the inlet opening
during rotation of shaft 50.

Organic waste to be composted is supplied to intake
45 and is positively transported downwards through the
intake by wings 52 on rotor 51 when the rotor is being
rotated at high speed by motor 49. The waste is delivered
to the shredder wherein the waste is comminuted by cutting
blades 56 in cooperation with counter blades 58. The
shredded waste falls down through recesses 55 and is
captured by the rotating fins 59 which throw the shredded
waste towards and through inlet opening 43 into vessel 10.

In the vessel the hollow shaft 16 is kept rotating at
2 to 6 rpm by motor 20 in the rotational direction
indicated by arrow 31. When the lower wings 22 and 23 are
passing inlet opening 43 the shredded waste is thrown
towards said wings, which involves a risk that the waste
which often has a high content of humidity and may be
sticky will adhere to the wings and will accumulate there
causing breakdown of the rotating agitator and/or
overloading of motor 20 and possibly breakdown thereof. In
order to eliminate said risk there is mounted to the outer
end of each of wings 22 and 23 a baffle 60 which extends
"upstream" from the wing in relation to the rotational

direction indicated by arrow 31 and follows substantially
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the curved shape of side wall 11 spaced therefrom about two
or three cm. The "downstream" edge of the baffle forms a
scraper positioned close to the inside surface of side wall
11. The baffel has such a length that it covers the inlet
opening during rotation of the wing over about 30°. It has
been found that waste thrown towards the baffel is
effectively prevented from striking the associated wing. On
the other hand, waste striking the baffle easily slides off
the baffle without accumulating on the same.

The waste received by the vessel is continuously
agitated and mixed by wings 22 to 27 of the rotating
agitator and by the stationary agitators 39. The rotating
and stationary agitators in co-operation prevent the
formation of lumps and clods in the waste body. Lumps and
clods could jeopardize an even distribution of the supplied
alr in the waste body. In order to enhance the agitation
rods 61 and blades 62 can be provided projecting upwards
and downwards from wings 22 and 23 as disclosed in FIG 1.
As more and more waste 1s supplied to the vessel the level
of waste will rise therein under continuous agitation of
the material. Wings 25, 26 and 27 are angled so as to exert
on the material a lifting action. The air delivered through
nozzles 30 from fan 32 is supplied at the bottom of the
waste body in the vessel and passes upwards through the
waste body which is kept loose and porous by the agitation
so that the air supplied will intimately contact the waste
particles in order to maintain the microbiological process
that shall take place in the vessel in order to decompose
the waste material. Since the air is supplied at the bottom
of the vessel from nozzles angled towards the bottom at the
"upstream" side of wing 22 there is no risk of clogging of
the nozzles. The temperature of the air supplied should be
about 20 to 25°C, and if the air taken from the
sourroundings by fan 32 does not be at that temperature

heating of the air is effected to the extent necessary in
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order to increase the temperature of the air supplied to
the desired level under the control av sensor 38. In order
to start up the process in the vessel the air supplied may
be heated to an even higher temperature, e. g. 30 to 35°C
during an initial phase of the operation of the composting
machine.

During the microbiological process humidity in the
waste being processed in the vessel will evaporate and must
be removed from the vessel. A suction fan 63 is connected
to a conduit 64 opening through top wall 12 in the interior
space of the vessel at 65 to evacuate humidity therefrom
the humid air as well as odours developed by the process in
the vessel being delivered by fan 63 to an exhaust conduit
66. Fans 32 and 63 should be adjusted to each other such
that there is always maintained in the vessel a negative
pressure (underpressure). Heat insulation 15 substantially
reduces the formation of condensate on the inside surfaces
of the vessel. Condensate ackumulated on the inside
surfaces of the vessel could return to the material mass
and increase the humidity thereof. Therefore, the formation
of condensate should be prevented as far as possible.

The material rising continuously through the vessel
during the decomposing process eventually reaches an upper
level indicated at 67 in FIG 1 where the waste has been
converted to humus. A discharge pipe 68 is connected to
vessel 10 at level 67 and extends downwards along the
outside of side wall 11. At the lower end of the discharge
pipe a flap 69 is pivotally mounted at 70 and is kept in a
closed position shown in solid lines by the negative
pressure maintained in the vessel, against the bias
afforded by a counterweight 71. Material is transferred
from the material body in the vessel at level 67 by means
of a tubular paddle 72 which is mounted to the hollow shaft
and rotating therewith and over the major length thereof

has been flattened and has the flat surfaces thereof
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extending substantially vertically. Fan 63 is stopped at
intervals by means of a timer to break the negative
pressure in the vessel so that flap 69 will be swung to an
open position indicated by a dot and dash line under the
bias of the counterweight 71 in order to discharge the
material collected in discharge pipe into a suitable
receiver.

It is estimated that a composting machine as
described operating according to the method of the
invention and having a capacity of handling a daily supply
of 60 to 75 kg waste depending on the character and
condition thereof will produce high quality composted

material (humus) in about 4 weeks.
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CLAIMS

1. Composting machine for decomposition of compost-
able waste, comprising a vessel (10), a waste inlet (43) at
the bottom of the vessel, means (56, 58) for shredding
waste supplied to the inlet, an agitator (16, 22-27) in the
vessel, comprising a rotatable vertical tubular shaft (16),
and wings (22-27) projecting radially from the shaft to
agitate and mix the waste supplied to the vessel through
the inlet, at least one of said wings being skewed or
bevelled to 1lift the waste in the vessel and thus move the
waste from the bottom of the vessel to the top thereof, air
nozzles (30) for the supply of air to the vessel (10)
located on the hollow shaft and communicating with the
interior thereof to be displaced in a horizontal circular
path through waste in the lower region of the vessel by the
rotation of the hollow shaft, a discharge pipe (68) for
decomposed waste at the top of the vessel, and means (32,
63) providing a flow of air from the air nozzles through
the vessel and the waste therein to the surroundings
through an air outlet, characterized in that said nozzles
(30) are located on the trailing edge of at least one
tubular wing forming a manifold for the nozzles which are
distributed along said edge and are directed obliquely
towards the bottom of the vessel to open in the vessel
close to the bottom, and that said means (32, 63) providing
the flow of air is adjusted to maintain a negative pressure
in the vessel.

2. Composting machine as in claim 1, characterized in
that said means (32, 63) providing the flow of air
comprises a pressure fan (32) for supplying air under
pressure to said nozzles (30), and a suction fan (63) for

evacuating air from the interior of said vessel (10).
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3. Composting machine as in claim 1 or 2,
characterized by means (36) for preheating the air supplied
by said pressure fan (32).

4. Composting machine as in any of claims 1 to 4,
characterized by a balanced flap (69) at the discharge
opening of said discharge pipe (68) said flap being biased
to an open position thereof to be maintained in a closed
position thereof by the negative pressure in the vessel.

5. Composting machine as in any of claims 1 to 4,
characterized by stationary agitators (39) extending into
said vessel (10) radially of said shaft (16).

6. Composting machine as in claim 5, characterized in
that said stationary agitators (39) comprise cylindrical
rods (40).

7. Composting machine as in claim 6, characterized in
that said cylindrical rods (40) are threaded.

8. Composting machine as in claim 6, characterized in
that fins (42) are rotatably mounted on said cylindrical
rods (40) said fins extending along the rods and projecting
radially therefrom.

9. Composting machine as in any of claims 1 to 8,
characterized in that on one or more wings (22, 23) on said
shaft (16), located close to the bottom (13) of the vessel
(10) there is provided at the outer end thereof a baffle
60) having the leading end close to the inside surface of
the side wall (11) of the vessel (10) and diverging from
sald inside surface towards the trailing end of the baffle
said baffle covering the inlet (43) provided in the side
kwall (11) of the vessel, when passing by at the rotation
of the agitator (16, 22-27).
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