METHOD AND DEVICE FOR PRODUCING FEED STUFF OR ORGANIC
FERTILIZER FROM EDIBLE WASTE MATERIAL THROUGH LOW TEMPERATURE,
NATURAL FERMENTATION AND DRYING PROCESS

BACKGROUND OF THE INVENTION

Field of the Invention

The pré;ent invention relates, in general, to a disposal
of edible waste material consisting of domestic and commercial
food waste products in addition to marine, livestock and
agriculture by-products. resulting from the commercial
production of food items &nd, more particularly, to a method
and device for producing feed stuff or organic fertillzer from
such waste material by naturally fermenting and drying the
material at low temperatures while uniformly mixing and
crushing. such material.

Description of the Prior Art.

In accordance with the elevation in the standard of
living, the amount of edible waste material, such as domestic
and commercial food waste products in addition to marine,
livestock and agriculture Fwwproducts resulting from the
commercial production of food items, rapidly increases, so

that an issue arises concerning the disposal of such waste

material.
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In an effort to effectively treat such waste material,
several types of devices, used for producing feed stuff or
organic fertilizer from such waste material through a
fermentation and drying process, are proposed as disclose? in
Korean Patent Publication Nos. 93-1480, 94-9484 and 96-4473.

In the above Korean devices, a fermenting/drying chamber
is vertically, horizontally or inclinedly positioned with a
drive shaft being axially and rotatably set in the chamber.
An agitating blade or helical screw is provided on the drive
shaft, thus stirring, mixing and crushing edible waste
material while moving the material within the chamber, thus
producing feed stuff or organic fertilizer from edible waste
material, _ ‘

However, such a typical device, with the agitating blade
or helical screw, is problematic in that the device only
partially loads waste material on a part in the chamber due to
a'structural limit of the agitating blade or the helical
screw. Therefore, it 1s 4impossible for the device to
uniformly or effectively/stir or mix the waste material. In
order to overcome such a problem, the helical screw may be
designed for rotating upon the drive shaft in opposite
directions and having differqnt dlameters. The helical screw,
with - opposite spiral q;rgq;;gns_ and different diameters,
somewhat effectively miieé edible waste material while moving

the material. in opposite directions. However, such a helical



screw, with opposite spiral directions and different
diameters, also fails to uniformly mix or crush waste material
since the material 1s heavy and dbulky, thus sinking under 1its
own weight. .

Due to such a nonuniformity in mixing and crushing the
edible waste material ln.ghe chamber, the typical device fails
to completely ferment or dry the waste material into feed
stuff or organic fertilizer and iéduces the quality of
resulting feed stuff or organic fertilizer. It is extremely
impractical to provide animals with such a low quality feed
stuff or organic fertilizer.

Another problem experienced in the above devices resides
in that the agitating blade or helical screw in the chamber is
partially overloaded with heavy and bulky material and this
results in exceeding éonsumption of electric power and

shortens the expected life span of these devices.
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SUMMARY OF THE INVENTION

Accordingly, the present invention has been made keeping
in mind the above problems occurring in the prior art, and an
object of the preasent invanyion iz to provide a method and
device for producing feed stuff or organic fertilizer from
edible waste material by naturally fermenting, drying and

sterilizing the material at low temperatures while uniformly



and effectively mixing and crushing the material in a chamber.

Another object of the present 1hvention is to provide a
method and device for producing feed stuff or organic
foertilizer from edible waste material through a ‘low
temperature, natural fermentation and drying process suitable
for almost completely fermenting and drying the material into
high quality feed stuff or organic fertilizer.

A further object of the present invention iﬁ to provide
a device for producing feéd stuff or organic fertilizer from
edible waste material through a‘lnw temperature, natural
fermentation and drying process, which effectively mixes and
crushes the material while unifermly loading the heavy and
bulky material on a mixin_g/crushing means, thereby being
effectively used for a lengthy period of time while being
economical in the consumption of electricity.

In order to accomplish the above object, the primary
en'lbodiment of the preéa-nr invention provides a method of
producing feed stuff or oiganlc fertilizer from edible waste
material, consisting of domestic and commercial food waste
products in addition to hﬁrine, livestock and agriculture by-
products'resulting from the commercial production of food
items, through a low tempergture, natural fermentation and
drying process in 3 fermenting/drying chamber, comprising the
steps of: moving the waste material upwardly along an

inclinedly arranged first screw feeder unit from a declined



end to an inclined eﬁd of the unit while mixing and crushing
the material by helical screws of the unit prior to passing
the material to an inclined end of an inclinedly arranged
second screw feeder unit; moving the waste material downwardly
along the second unit from the inclined end to a declined end
of the second unit while mixing the material by helical screws
of the second unit prior to passing the material to a declined
end of an inclinedly arranged third screw feeder unit; moving
the waste material upwardly along the third unit from the
declined end to an inclined end of the third unit while mixing
and crushing the waste material by helical screws of the third
unit prior to passing the material to an inclined end of an
inclinedly arranged fourth screw feeder unit; moving the waste
material downwardly along eﬁe fourth unit from the inclined
end to a declined end of the fourth unit while mixing the
material by helical screws of the fourth unit prior to passing
the material to the declined oend of the first unit, thus
allowing the waste material to be repeatedly processed by the
firgt to fourth units uatil the matefial is appropriately
fermented and dried into feed stuff or organic fertilizer.
In the above.methoé, the first and third screw feeder
units individually consist of alternately and parallely
arranged first and second sc;aw feaders rotatable in opposite
directions, thus moving the waste material upwardly while

mixing and crushing the material.
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In accordance with another embodiment of this invention,
the method comprises the step o0f: repeatedly moving the waste
material along two horizontally and parallely arranged screw
feeders outwardly and inwardly while mixing and crushing the
material by helical screws of the two screw feeders rotated in

opposite directions.
BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other
advantages of the present 4invention will be more clearly
understood from the following detailed description taken in
conjunction with the accompgnying drawings, in which:

Fig. 1 is a longitudinal sectioned view of a device in
accordance with the primary empodiment of the present
invention; f
' Fig. 2 1s a cross seétioned view of the device of Fig. 1;
Fig. 3 is a plan view .showing the operation of the device
of Fig. 1 when the devicé¢ mixes and crushes waste material;

Figs. 4a and 4b aré-views showing the construction and
operation of a power transmission unit for each
mixing/crushing unit includq@ in the davice of Fig. 1;

Fig. 5 is a longitudinal sectioned view of a device in
accordance with the second embodiment of the present

invention;
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Figs. 6a and 6b are views showing the construction and
operation of a mixing/crushing unit installed in the device of
Fig. 5, the unit consisting of two mixing/crushing screw
feeders in accordance with an embodiment of this invention;
and _

Figs. 7a and 7b are views showing the construction and
operation of a mixing/crushing unit installed in the device of
Fig. 5, tﬁ; unit consisting of titee mixing/crushing screw
feeders in accordance with another embodiment of this

invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 and 2 are sectional views of a device, which
produces high quality feed stuff or organic fertilizer from
edible waste material by naturally fermenting and drying the
m;terial at low temperatures, in accordance with the primary
embodiment of the present invention.

The device of Figsé 1 and 2 ferments and dries waste
material, consisting of domestic and commercial food waste
products in addition to marine, livestock and agriculture by-
products resulting from thq commercial production of food
items, into feed styff or organic fertilizer as follows.

Prior to starting the device, waste material is

introduced into s fermenting/drying chamber 5 through a waste



material entrance 4.

When assuming that the waste material is primarily mixed
and crushed at the underlapping declined end of a first screw
feeder unit 10 inside the chamber 5, the material moves
upwardly along the first unit 10 to the overlapping inclined
end of that unit 10 while being mixed and crushed by the unit
10. At the overlapping inclined end of the first unit 10, the
material.is.dropped onto the underlapping inclined end of ;
second screw feeder unit 20.

In the first unit 10, a plurality of, for example, a pair
of first and a pair of second screw feeders 12 and 14 are
arranged in parallel to each other. The above screw feeders
12 and 14 are. rotatable. in opposite directions, thus
effectively mixing and crushing the material while moving it.

The waste material, thereafter, moves downwardly along
the second unit 20 to the overlapping declined end of the unit
20 while being mixed. At the declined end of the unit 20, the
material is dropped onto'the underlapping declined end of a
third screw feeder unit ¥0°'.

Thereafter, the material moves upwardly along the third
unit 10' to the overlapping inclined end of that unit 10°
while being mixed and erushgd. At the inclined end of the
unit .10', ..the material is dropped onto the underlapping
inclined end of a fourth screw feeder unit 20°'.

In the same manner as that described for the first unit



10, a plurality of, for example, a pair of first and a pair of
second screw feeders 12 an& 14 are arranged in the third unit
10' and are rotatablalin.opposite directions, so that the
third unit 10' effectively mixes and crushes the wgsta
material while moving it.

The waste material, thereafter, moves downwardly along
the fourth unit 20' to the overlapping declined end of that
unit 20' while being mixed prior to being dropped onto the
underlapping declined end of the first unit 10. Upon
receiving the waste maéérial, the first unit 10 moves the
material upwardly while mixing and crushing it, thus starting
another cycle of mixing and crushing the waste material. Such
a cycle is repeated until the material is appropriately and
almost completely fermented and dried into feed stuff or
organic fertilizer.

‘In the device, the first and third units 10 and 10" are
fér both mixing and ctushing the waste material, while the
second and fourth units 20 and 20' are for only mixing the
waste material.

The construction of the above device will be described in
detail with reference to ihe accompanying drawings.

As shown in Figs. 1 teo AP showing the device according to
the primary embodiment of this invention, the device has a
fermenting/drying chamber 5 where waste material is repeatedly

fermented and dried into feed stuff or crganic fertilizer.
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In the chamber 5, two mixing/crushing units: first and
third screw feeder units 10 and 10' individually consisting of
four screw feeders, are oppositely and inclinedly arranged
with the inclining directions of the two units 10 and 10
being diametrically opposite to each other, thus forming an X-
shaped profile viewed from the front as shown in Fig. 1. Of
the four screw feeders of each unit 10 or 10', two are called
first screw feeders 12, while the other two are called second
screw feeders 14. The first and second screw feeders 12 and
14 are alternately and parallely arranged and are designed for
being rotatable, in opposite directions. For ease of
description, of the two first screw fesders 12, one positioned
at the outside 1s called an‘outside first screw feeder, while
the other positioned at ﬁhe inside is called an inside first
screw feeder. - The two. second screw feeders 14 are
respectively'called inéiqe and outside screw feeders in the
s;me manner as that described for the first screw feeders 12.
Each of the two units 10 and 10' moves waste material upwardly
from the underlapping declined end to the overlapping inclined
end while mixing and crushing the material.

Two mixing units: second and fourth screw feeder units 20
and 20' individually consist%ng of two parallel screw feeders
22, are oppositely and inclinedly. arranged in the chamber 5.
In such a case, the second unit 20 extends downwardly from the

overlapping .inclined end of the first unit 10 to the
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underlapping declined end of the third unit 10', while the
fourth unit 20' extends downwardly from the overlapping
inclined end of the third unit 10' to the underlapping
declined end of the first unit 10. .

It should be noted that in the description of all
overlapping and underlapping ends, whether inclined or
declined, the overlapping and underlapping ends are spaced
apart by a certain distance. Th;t is, they do not come into
contact with each other.

In the above device; the four screw feeders 12 and 14 of
each mixing/crushing unit 10, 10' are commonly operated by the
rotating force of a first drive means (A), such as a motor.
The rotating force of the fiyst drive means (A) 1s transmitted
to the four screw feeders 12 and 14 through a first power
transmission unit of Figs. 4a and 4b. As shown in Figs. 4a
and 4b, the firstJ'éqwet transmission unit for each
mixing/crushing“unit 10, 10' comprises one middle sprocket 15a
and a plurality of end sprockets 13a and 1Sb. That 4s, the
end 13 of each first screi feeder 12 has a first end sprocket
13a, while the end 15 of each second screw feeder 14 has a
second end sprocket 15b. 'The.middle sprocket 15a is fixed to
the inside second screw fesger 14 at a position inside the
second end sprocket 15b of the screw feeder 14. The two end
sprockets 13a of the first screw feeders 12 are commonly

connected to. a drive sprocket (A-a) of the first drive means
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12,

(A) through a first chain C1 so as to rotate the first screw
feeders 12 in the =mame direction, In order to allow the
inside second screw feeder 14 to be rotatable in a direction
reversed to that of the first screw feeders 12, the first
chain C1 also engages with the middle sprocket 15a of the
inside second screw feeder 14 prior to being wrapped around
the end sprocket 13a of the inside first screw feeder 12. The
two end sprockets 15b of the second screw feeders 14 are
connected to each other through a second chain C2 so as to
rotate the second screw feeders 14 in the same direction.

On the other hand, the two screw feeders 22 of each
mixing unit 20, 20' are operated by the rotating force of a
second drive means (A'), suqh as & motor. The rotating force
of the second drive means (A') is transmitted to the screw
feedears 22 throﬁgh a second power transmlssion unit. As shown
in Fig. 3, the second power t;ahémission unit for each of the
mixing units 20 and 20' comprises two end sprockets 23a which
are respectively fixed to the ends 23 of the two screw feeders
22. The two end sprockdts 23a of the screw feeders 22 are
commonly connected to a drive sprocket (A'~a) of the second
drive means (A') tbrough a third chain €3 so as to rotate the
two screw feeders 22 in the‘same direction.

In the primary embodiment of this invention, each power
transmission unit, used for transmitting the rotating force of

each drive means A or A' to an agssociated screw feeder unit



e e i e S gy

10, 10', 20 or 20', forms a chain transmission system.
However, it should be ﬁnderstood that another type of
conventional power transmission system, such as a belt or gear
transmisgion system, may be used in place of the cQain
transmission system without affecting the functioning of this
invention. '

Either of the two mixing units 20 and 20' extends to an
exit 25 of the fermenting/drying chamber 5, thus selectively
discharging thé feed stuff or organic fertilizer to the
outside of thé chamber S through the exit 25. In the primary
embodiment of Fig. 3, the second unit 20 extends to the exit
25, so that the unit 20 selectively discharges the processed
material or the feed stuff or organic fertilizer from the
chamber § through the exit 25. When it is necessary to
discharge the processed material from the chamber 5, the drive
means (A') for the second unit 20 is rqtated in a reversed
direction, so that the two screw feeders 22 of the unit 20 are
rotated in a reversed direction, thus. discharging the
processed material from ¥he chamber 5.

An insulating material 6 covers both the bottom of the
four units 10, 10', 20 and 20' and the housing of the chamber
5 as shown in Figs. 1 and g, thus thermally insulating the
chamber 5 from the atmosphere. A heating pipe 6a 1ls arrayed
in the insulating material 6, thus allowing hot air from a hot

alr source (not shown) to circulate throughout the heating
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material 6.

In the drawings, the referance numerals 7 and 8 denote an
air intake port and an air suction port for the chamber 5,
respectively. .

The operational effect of the above device will be
described hereinbelow.

In order to produce feed stuff or organic fertilizer from
edible waste material using the device of this invention, an
appropriate amount of edible waste matarial, consisting of
domestic and.commercial food waste products in addition to
marine, livestock and agriculture by-products resulting from
the commercial production of food items, is introduced into
the fermenting/drying chamber S5 through the entrance 4.

Thereafter, a blower fan 9 1= éctivated, so that alir
forcibly circulates inside the chamber 5 in & direction from
the air intake port 7 to the air suction port 8.

' In addition, the hot air source is activated in order to
increase the temperature of the chamber 5. That is, when the
hot air source s activated, hot air from the source
circulates through the heating pipe 6a, thus increasing the
temperature inside the chamber 5 to a level suitable for
naturally fermenting and dry%ng the waste material within the
chamber S.

Thereafter, the first and second drive means A and A' for

the four units 10, 10', 20 and 20' are activated, so that the
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units 10, 10', 20 and 20' is operated as will be described
hereinbelow.

For ease of description, the operation of the screw
feeder units 10, 10', 20 and 20' is described with the wgste
material being primarily mixed and crushed at the underlapping
declined end of the first unit 10.

The first and second screw feeders 12 and 14 of the first
unit 10 are rotated in opposiﬁg*directions by the first drive
means (A). That is, the screw feeders 12 and 14 are rotated
clockwise and counterclockwise respectively as shown in Fig.
2, so that the waste material moves upwardly along the first
unit 10 from the declined end to the inclined end of the unit
10 while being mixed and crushed by the helical screws of that
unit 10. ' '

The waste material is, thereafter, dropped onto the
underlapping inclined end of the second unit 20 and moves
déwnwardly along the unit 20 to the overlapping declined end
of that unit 20 while being mixed by the helical screws of
that unit 20. In such a ¢ase, the two screw feeders 22 of the
unit 20 are rotated in a normal direction. The waste material
is dropped from the second unit 20 onto the underlapping
declined end of the third uqit 10°'.

The waste material moves upwardly along the third unit
10' to the overlapping inclined end of that unit 10‘ while

being mixed.and crushed with the first and second screw
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feeders 12 and 14 of that unit 10' being rotated in Qpposite
directions. The waste material 1s, thereafter, dropped onto
the underlapping declined end of the fourth unit 20'. The
waste material moves dowhwardly along the fourth unit 20' to
the overlapping declined end of that unit 20' prior to being
dropped onto the declined.end of the first unit 10.

During the operation of tha device, the first and second
screw feeders 12 and 14 of the first unit 10 are rotated in
opposite directions as described above. Edible waste material
thus comes into frictional contact with the screw feedars 12
and 14, thereby generating low temperature heat. Such low
temperature heat not only forms a desirable condition suitable
for naturally fermenting aqd drying the waste material, but
also sterilizes the material. '

In addition, the waste material is effectively and
uniformly mixed and crushed by the first to fourth units 10,
16', 20 and 20', so that the natural fermentation and drying
effect of the device is not partially affected on the waste
material, but is uniforml¥ affected on all the waste material.

When the waste material is completely processed into feed
stuff or organic fertilizer by the device, the feed stuff or
organic fertilizer is dischagged.to the outszside of the chamber
5 through the exit 2S. When it is necessary to discharge the
feed stuff or organic fertilizer from the chamber 5, the exit

25 is opened prior to starting the drive means (A') for the
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second unit 20 in a reversed direction. The two screw feeders
22 of the second unit 20 are thus rotated in the reversed
direction and discharge the feed stuff or organic fertilizer
from the chamber 5 into a feed stuff or ofganic fertilizer
container (not shown) outside the chamber 5 through the exit
25.

Figs. 5 to 6b are views of a device for naturally
fermenting and drying edible waste material into feed stuff or

ofganic fertilizer at low temperatures in accordance with the

second embodiment of the present invention.

The device according to the second embodiment ferments
and dries edible waste.material into feed stuff or organic
fertilizer as follows. .

Prior to starting the dévice, edible waste material, such
as domestic and commetciél food waste pfoducts in addition to
marine, livestock and agriculture by-products resulting from
tﬁe commercial productioﬁ of food items, is introduced into a
fermenting/drying chamber 35 of the device through an entrance
34.

When assuming that the waste material is primarily mixed
and crushed at both ends of first and second screw feeders 40
and 40' inside the chamber 3§, the waste material moves along
the two..screw feeders 40 and 40' from the. ocutside to the

center while being mixed and crushed by the helical screws of

the two feeders 40 and 40°'.
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Thereafter, the waste material moves along the two screw
feeders 40 and 40' from the center to the outside while being
mixed and crushed by the helical screws of the feeders 40 and
40'. Such an opposite directional movement of the waste
material along the screw feeders 40 and 40' is repeated until
the waste material is appropriately fermented and dried into
foed stuff or organic fertilizer.

In such a case, the two screw feeders 40 and 40' are
rotated in opposite directions, thus effectively mi;lng and
crushing the waste material while moving it. Therefore, the
above device naturally ferments and dries the waste material
at low temperatures, thus producing high quality feed stuff or
organic fertilizer, .

The construction of the above device will be described in
detail with reference to Figs. 5 to 6b.

As shown 1in the drawings, the device has a
férmenting/drying chamber 35 where edible waste materijal is
fermented and dried 1ntd feed stuff or organic fertilizer.

First and sgecond { screw feeders 40 and 40' are
horizontally and parallely arranged inside the chamber 35.
The two screw feeders 40 and 40’ individually comprise a drive
shaft 43 with two helical screws 42 and 44 rotating upon the
..drive shaft 43 in opposite directions at.both. sides of the
shaft 43. In addition, the rotating direction of the helical

screws 42 and 44 upon the drive sghaft of the first screw
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feeder 40 is opposite to that of the second screw feeder 40°'.

The above screw feeders 40 and 40' are also designed for being
rotated in opposite directions.

The two screw feeders 40 and 40’ are operated by the
rotating force of a drive means {(A"), such as a motor. The
rotating force of the drive means (A") 1s transmitted to the
two screw feeders 40 and 40' through a third power
transmission unit of Fig. 6;. As shown in fig. 6a, the third
power transmission unit for the two screw feeders 40 and 40'
comprises two gears 43a each of which is fixed to-the end 43
of each screw feeder 40 or 40'. The two gears 43a commonly
engage with a drive gear (A"-a) of the drive means (A") at
both sides of the gear (A“-a), thus being rotatable in
opposite directions. |

In the second embodiment, the power transmission unit,
used for transmitting the rotating force of the drive means
(i") to the screw feeders 40 and 40', forms a gear
transmission system. However, it should be understéod that
another type of conventignal power transmission system, such
as a belt or chain tranémission system, may be used in place
of the gear transmisgsion system without affecting the
functioning of this 1nventiqn.

In the above device, the number .of screw feeders may be
changed in order to meet the amount of edible waste material

to be processed by the device. That is, three screw feeders
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40, 40' and 40" may be horizontally and parallely arranged
inside the chamber 35 as shown in Figs. 7a and 7b. As shown
in the drawings, the additional screw feeder or the third
screw feeder 40" is arranged aside by the second screw fegder
40' at a position opposite to the first screw feeder £0. That
is, the first and third screw feeders 40 and 40" are parallely
positioned at both sides of the second screw feeder 40'. The

roiational direction of the helical screws upon the drive

shaft of the third screw feeder 40" remains the same as that

of the second screw feeder 40'. In the embodiment of Figs. 7a
and 7b, the power transmission unit for the three screw
feeders 40, 40' and 40" has two end sprockets 43b in addition
to the construction described for the embodiment of Figs. 6a
and 6b. The two end sprockets 43b are individually mounted to
the end of the rotating shaft 43 of each of the second and
third screw feeders 40' and 40". The two sprockets 43b are
aiso connected to each other through a fourth chain C4 so as
to rotate the two screw feeders 40' and 40" in the same
direction.

In the drawings, the reference numeral 6a denotes a
heating pipe, which is arrayed in the insulating material 6,
thus allowing hot air from a hot air source (not shown) to
circulate throughout the heating material 6. The numerals 34
and 32 denote an entrance and an exit, both being provided at

the chamber .35 so as to inlet and discharge waste material
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into and from the chamber 35, respectively. The numerals 37
and 38 denote an air intake port and an air suction port for
the chamber 35, respectively. The numeral 9 denotes a blower
fan which forcibly circulates air inside the chamber 5 {n a
direction from the alr intake port 7 to the air suction port
8.

The operational effect of the above device of Figs. 5 to
6b will ba described hereinbelow. )

In order to produce feed stuff or organic fertilizer from
edible waste material by fermenting and drying the material
using the above device, an appropriate amount of waste
material, such as domestic and commercial food waste products
in addition to marine, livestock and agriculture by-products
resulting from the codmeicial production of food items, is
introduced intc the fermenting/drying chamber 35 through the

entrance 34.

Thereafter, the blower fan 39 1s activated, thereby
forcibly circulating air within the chamber 35 in a direction
from the air intake pot;(37 to the air suction port 38.

In addition, the hot air source is activated in order to
increase the temperature of the chamber 35. That is, when the
hot air source is activaged, hot air from the source
circulates through the heating pipe 6a, thus increasing the
temperature of the chamber 35 to a level suitable for

naturally fermenting and drying the waste material in the
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chamber 35.

Thereafter, the drive means A" for the screw feeders 40
and 40' are activated, thus starting the two screw feeders 40
and 40'. In such a case, the two screw feeders 40 and 40"are
rotated in opposite diréctions.

As described above; the two screw feeders 40 and 40',
used for mixing and crushing edible waste material,
individually comprise a drive shaft 43 with two helical screws
42 and 44 rotating upbn the drive shaft 43 in opposite
directions at both sides of the shaft 43. Therefore, the
waste material in the chamber 35 moves along'tha two screw
feeders 40 and 40' from the outside to the center while being
mixed and crushed by the helical screws of the screw feeders
40 and 40'. Thereafter, tﬁe waste material moves along the
two screw feeders 40 and 40' from the center to the outside
while being mixed and crushed. sﬁch an opposite directional
movement of the waste material along the screw feeders 40 and
40' {5 repeated until the waste material is completely
fermented and dried intoyfeed stuff or organic fertilizer.

In such a case, the two screw feeders 40 and 40' are
rotated in opposite directions, thus effectively mixing and
crushing the waste material while moving it. Therefore, the
abova device naturally.fetménis and dries the waste material
into feed stuff or organic fertilizer at low temperatures.

During the operation of the device, the two screw feeders
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40 and 40' are rotated in opposite directions by the drive
means A", so that the waste material comes into frictional
contact with the screw feeders 40 and 40', thus generating low
temperature heat. Such low temperature heat not only for@s a
desirable condition suitable for naturally fermenting and
drying the waste matarjial, but also sterilizes the waste
material.

In addition, the Qaste material is effectively and
uniformly mixed and crushed by the screw feeders 40 and 40°,
so that the natural fermentation and drying effect of the
device is not partially affacted on the waste material, but is
uniformly affected on all the waste material.

When the waste maberia} in the chamber 35 is completely
processed into feed stuff or organic fertilizer by the device,
the feed stuff or organic fertilizer is discharged to the
outside of the chamber.35 through the exit 32.

' Oon the other hand, the device of Figs. 7a and 7b is
operated as follows. Thdt is, when the device is started, the
first and second screw £eeders 40 and 40' are rotated in
opposite directions, while the third screw feeder 40" is
rotated in the same direction as that of the second screw
feeder 40'. During the operation of the above device, edible
waste material in the chamber 35 moves along the first and
second screw feeders 40 and 40' while being mixed and crushed

by the helical screws of the two feeders 40 and 40' in the
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same manner as that described for the embodiment of Figs. 6a
and 6b. In the device of Figs. 7a and 7b, the waste material
also moves along the third screw feeder 40", so that the
device more effectively and uniformly mixes and crushes\the
waste material in comparison with the device of Figs. 6a and
6b. Therefore, the device of Figs. 7a and 7b improves the
natural fermentation and drying effect for the waste material.
of co&rse, both the number and rotating direction of the screw
feeders of the above device may be changed without affecting
the functioning of this invention.

_ As described above, the present invention provides a
method and device for naturally fermenting, drying and
sterilizing edible waste materlal, consisting of domestic and
commercial food waste préducts in addition to marine,
livestock and agriculture by-products resulting from the
commercial production of food items, at low temperatures while
uﬁiformly and effectively mixing and crushing the waste
material, thus produc1n§ high quality feed stuff or organic
fertilizer from such wasye material.

The device of this {nvention uniformly distributes edible
waste material in a fermenting/drying chamber without allowing
the heavy and bulky waste material to be partially overloaded
on a mixing/crushing meanaliéside.the chamber, The device 1is
thus effectively used for a lengthy period of time while being

economical in the consumption of electricity.
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Although the preferred embodiments of the present
{nvention have been disclosed for illustrative purposes, those
skilled in the art wili appreciate that various modifications,
additions and substitutions are possible, without deparging
from the scope and spirit of the invention as disclosed in the

accompanying claims.
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WHAT IS CLAIMED IS:

1. A method of producing feed stuff or organic fertillzer
from edible waste material, consisting of domestic and
commercial food waste products in addition to marine,
livestock and agricultuie by-products resulting from the
commercial production of £food {items, through a 1low
temperature, natural fe.rméntation and drying process in a
fermenting/drying chamber, comprising the steps of:

moving the waste material upwardly along an inclinedly
arranged first screw feeder unit from a declined end to an
inclined end of said unit while mixing and crushing the
material by helical ecteﬁs pf the ﬁnit prior to passing the
material to an inclined end of an inclinedly arranged second
screw feeder unit;

moving the waste material downwardly along said second
uﬂit from the inclined end to a declined end of the second
unit while mixing the material by helical screws of the second
unit prior to passing the material to a declined end of an
inclinedly arranged third screw feeder unit;

moving the waste material upwardly along the third unit
from the declined end to an_inclined end of said third unit
while mixing and ctusning-;the waste material by helical screws
of the third unit prior to passing the material to an inclined

end of an inclinedly arranged fourth screw feeder unit;

-
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moving the waste material downwardly along said fourth
unit from the inclined end to a declined and of the fourth
unit w.hile mixing the material by helical screws of the fourth
unit prior to passing the material to the declined end of s:aid
first unit, thus allowing the waste material to be repeatedly
processed by the first to fourth units until the material is
appropriately fermented and dried into feed stuff or organic

fertilizer.

2. A method of’produéing feed stuff or organic fertilizer
from edible waste material, consisting of domestic and
commercial food waste products in addition to marine,
iivestock and agriculture |by-products resulting from the
commercial production of food items, through a low
temperature, natural fermentation and drying process in a
fermenting/drging chamber, comprising the steps of:

' repeatedly moving the waste material along two
horizontally and paralléiy arranged screw feeders outwardly
and inwardly while mixing/and crushing the material by helical
screwe of sald two screw feeders rotated in opposite

directions.

3. A device for producing feed stuff or organic
fertilizer from edible waste material, consisting of domestic

and commercial food waste products in addition to marine,
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livestock and agriculture by-products resulting from the
commerciél production of food items, through a low
tenmperature, natural fermentation and d4rying process in a
fermenting/drying chamber, comprising: .

two mixing/crushing units oppositely and inclinedly
arranged in said chamber with inclining directions of said t;o
units being diametrically opposite to each other, each of said
two units consisting of alternately and parallely arranged
first and second screw fesders rotatable in opposite
directions, thus moving the waste material upwardly while
mixing and crushing the material; and

two mixing units oppositely and inclinedly arranged in
said chamber while respectiyely and downwardly extending from
overlapping inclined ends to underlapping declined ends of the
two mixing/crushing units, each of said mixing units
consisting of two screw feeders rotatable in the same
direction, thus moving the waste mﬁterial downwardly while

mixing the material prior to passing the material to the

underlapping declined ends of the mixing/crushing units.

4. The device according to claim 3, wherein either of the
two mixing units extends to an exit of the chamber, thus
selectively discharging processed waste materlial to the
outside of said chamber through the exit with the screw

feeders of a .selected mixing unit being rotated in a reversed

\
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direction.

5. A device for producing feed stuff or organic
fertilizer from edible waste material, consisting of domegtic
and commercial food waste products in addition to marine,
livestock and agriculture by-products resulting from th?
commercial production of food items, through a 1low
temperature, natural fermentation and drying process in a
fermenting/drying chamber, comprising:

two parallel screw feeders horizontally arranged in said
chamber, saild two scraw feeders being rotatable in opposite
directions and individually comprising a drive shaft, with two
helical screws rotatiné upon the drive shaft {n opposite
directions and the rotating direction of the helical screws of
one of the two screw feeders being opposite to that of the

other screw feeder.
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