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[DESCRIPTION]
[Invention Title]

REFUSE COLLECTION APPARATUS

[Technical Field]

[0001] This disclosure relates to a refuse collection apparatus, more
particularly, a refuse collection apparatus for compressing a refuse to prevent a
refuse from being overflowed into the outside of an apparatus and for detecting a
moving range of a refuse compression unit to ascertain an accumulation amount of
a refuse.

[Background Art]

[0002] Generally, a refuse collection apparatus may be installed in a public
place for collecting a refuse which an unspecific person throws away to protect a
fine view of a public place. Here, various refuses is an object for collecting in a
refuse collection apparatus which is installed in a public place such as a wayside or
bus station, park etc.

[0003] However, if a refuse stored in the inside of a refuse collection
apparatus is not emptied and left alone, a refuse dirty and contaminate a public
place as discharged from a refuse collection apparatus.

[0004] For preventing this, it is necessary to dispose of a refuse of the inside
of a refuse collection apparatus before a refuse stored in a refuse collection
apparatus is overflowed into the outside of an apparatus.

[0005] In the case of existing method, because a worker need to personally
see the inside of a refuse collection apparatus with the naked eye for checking

whether a refuse collection apparatus is filled with a refuse, a worker empties a
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refuse collection apparatus regularly or irregularly according to existing method.

[0006] However, as a worker empties a refuse collection apparatus regularly
or irregularly according to existing method, a problem that a refuse is overflowed
into the outside of a refuse collection apparatus may occur when a refuse is
excessively inserted into the inside of a refuse collection apparatus or there is a
problem that a work efficiency is reduced and time and cost for disposal is wasted
because a refuse collection apparatus is emptied before a refuse collection
apparatus is filled with a refuse when a refuse is insufficiently inserted into the
inside of a refuse collection apparatus.

[Technical Problem]

[0007] Therefore a technical problem according to the present invention
proposes a refuse collection apparatus for compressing a refuse to prevent a
refuse from being overflowed into the outside of an apparatus and for detecting a
moving range of a refuse compression unit to ascertain an accumulation amount of
a refuse, and through this a refuse collection apparatus maintains a fine view of a
public place and time and reduces cost for disposal of a refuse to increase a work
efficiency.

[Technical Solution]

[0008] According to one embodiment of the present invention, a refuse
collection apparatus including a main body unit into which a refuse is inserted; a
refuse compression unit installed in the main body unit and configured to compress
the refuse inserted into the main body unit; and a moving range detection unit
located inside of the main body unit and configured to detect a moving range of the
refuse compression unit may be provided.

[0009] Also, the moving range detection unit may include a rotation plate
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configured to be combined with the refuse compression unit to rotate; and a
rotation detection sensor separately located from the rotation plate and configured
to detect a rotation of the rotation plate.

[0010] And the rotation plate may include a body board on which a middle
hole is formed; and a protrusion unit equipped with a groove and a protuberance
formed around the body board.

[0011] Also, the rotation detection sensor may detect a rotation of the
rotation plate through the protrusion unit of the rotation plate.

[0012] And the rotation detection sensor may be formed from a magnetic
sensor configured to detect a magnetic substance or a photo sensor configured to
detect a light.

[0013] Also, the refuse compression unit may include a compression plate
configured to contact to the refuse to apply pressure to the refuse; a height
regulation unit configured to be combined with the compression plate to be driven
in order to regulate a height of the compression plate; and a driving unit configured
to be combined with the height regulation unit and provide a driving power to the
height regulation unit.

[0014] And the driving unit may include a driving motor configured to provide
a driving power; a driving power transmission unit configured to be connected to
the driving motor to transmit a driving power of the driving motor; and a rotation
driving axis configured to be combined with the driving power transmission unit to
rotate.

[0015] Also, the rotation plate may be combined with the rotation driving axis
and interlocked with a rotation of the rotation driving axis to rotate.

[0016] AnNnd, a refuse collection apparatus according to one embodiment of
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the present invention may further include a control unit configured to measure an
over-current flowing by an overload applied to the driving motor to control in order
to remove a compression of the compression plate when the compression plate
compresses the refuse by a driving power provided from the driving motor.

[0017] Also, the control unit may calculate a height of the height regulation
unit at a compression removal point of the compression plate through a rotation
number of the rotation plate when removing a compression of the compression
plate.

[0018] And the control unit may calculate an accumulation amount of the
refuse compressed in the main body unit from a position of the height regulation
unit at a compression removal point of the compression plate.

[0019] Also, a refuse collection apparatus according to one embodiment of
the present invention may further include a height regulation unit protection cover
configured to be combined with one side of the height regulation unit for protecting
the height regulation unit.

[0020] And the a height regulation unit protection cover may include a cover
plate configured to cover the height regulation unit; and a sliding unit configured to
be combined with the cover plated to be capable of sliding.

[0021] Also, the driving power transmission unit may include a bevel gear
configured to be connected to the driving motor; a connection axis configured to be
combined with the bevel gear to rotate; and a belt unit configured for an one side of
the belt unit to be combined with the connection axis and for an other side of the of
the belt unit to be combined with the rotation driving axis to transmit a rotation
power of the connection axis to the rotation driving axis.

[0022] And a circumference of the rotation driving axis may include a first
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screw thread formed toward an one side direction from a reference position, the
reference position which is a pre-determined position of the rotation driving axis;
and a second screw thread formed toward an opposite direction to the first screw
thread from the reference position.

[0023] Also, a refuse collection apparatus according to one embodiment of
the present invention may further include a first guide block configured to be
combined with the first screw thread and to move along with the first screw thread
when the rotation driving axis rotates; and a second guide block configured to be
combined with the second screw thread and to move along with the second screw
thread toward the opposite direction of the first guide block when the rotation
driving axis rotates.

[0024] And a refuse collection apparatus according to one embodiment of
the present invention may further include an at least one horizontal bar configured
to horizontally connect the first guide block and the second guide block.

[0025] Also, the height regulation unit may include a first link unit configured
to be combined with the first guide block and to be interlocked with a driving of a
left and right direction of the first guide block to be driven in a up and down
direction; and a second link unit configured to be combined with the first link unit, to
be combined with the second guide block and to be interlocked with a driving of a
left and right direction of the second guide block to be driven in a up and down
direction.

[0026] And a refuse collection apparatus according to one embodiment of
the present invention may further include a sensor for ascending height regulation
separately configured to be located from an at least one of the first guide block and

the second guide block and to detect an approach of an at least one of the first
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guide block and the second guide block for controlling of an ascending height of
the compression plate.

[0027] Also, a refuse collection apparatus according to one embodiment of
the present invention may further include a fire outbreak detection unit configured
to be installed in the main body unit to detect whether a fire outbreaks.

[0028] And a refuse collection apparatus according to one embodiment of
the present invention may further include an object detection unit configured to be
installed in an inside of the main body unit for detecting an object inserted from an
outside of the main body unit, wherein when the object is detected by the object
detection unit, a driving of the refuse compression unit is stopped.

[0029] Also, a refuse collection apparatus according to one embodiment of
the present invention may further include an advertisement frame configured to be
combined with the main body unit.

[0030] AnNnd, a refuse collection apparatus according to one embodiment of
the present invention may further include a power supply unit, wherein the power
supply unit configured to use a solar energy.

[0031] Also, a refuse collection apparatus according to one embodiment of
the present invention may further include a communication unit configured to be
combined with the main body unit, wherein the communication unit configured to
transmit an at least one stated of the main body unit, the refuse compression unit,

the moving range detection unit and the power supply unit to an external sever.

[Description of Drawings]
[0032] FIG. 1 is a whole perspective view of a refuse collection apparatus

according to one embodiment of the present invention.
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[0033] FIG. 2 is a partial disassembly perspective view showing the inside of
a refuse collection apparatus according to one embodiment of the present
invention.

[0034] FIG. 3 is a cross-sectional diagram as seen from the front of a refuse
collection apparatus according to one embodiment of the present invention.

[0035] FIG. 4 is a cross-sectional diagram as seen from the back of a refuse
collection apparatus according to one embodiment of the present invention.

[0036] FIG. 5 is a cross-sectional diagram as seen from the side where a
moving range detection unit is located in a refuse collection apparatus according to
one embodiment of the present invention.

[0037] FIG. 6 is a perspective view showing a driving unit of a refuse
collection apparatus according to one embodiment of the present invention.

[0038] FIG. 7 is a cross-sectional diagram as seen from the upper side of a
refuse collection apparatus according to one embodiment of the present invention.

[0039] FIG. 8 is a perspective view showing a refuse compression unit of a
refuse collection apparatus according to one embodiment of the present invention.

[0040] FIG. 9 is a perspective view showing a height regulation unit
protection cover of a refuse collection apparatus according to one embodiment of
the present invention.

[0041] FIG. 10 is a cross-sectional diagram as seen from the side where a
motor unit is located in a refuse collection apparatus according to one embodiment
of the present invention.

[Mode for Invention]
[0042] Attached drawings and details on attached drawings illustrating

preferred embodiment of the present invention need to be referred for sufficiently
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understanding the present invention, advantage of operation of the present
invention and purpose achieved by working of the present invention.

[0043] In the following, as explaining preferred embodiment of the present
invention, the present invention is illustrated in detail. Similar mark shown in each
drawing is affixed to similar part through entire patent specification.

[0044] While terms such as "one side,” "other side," and the like, may be
used to describe certain sides, such sides must not be understood as being limited
to the terms. The terms are merely used to help the reader to distinguish one side
from another.

[0045] It will be understood that when an element is referred to as being
“connected to”, “connected with” or “combined with” another element, the element
can be directly connected or combined to the other element or indirectly connected
or combined to the other element through intervening elements.

[0046] A refuse collection apparatus includes a main body unit into which a
refuse is inserted, a refuse compression unit installed in the main body unit and
configured to compress the refuse inserted into the main body unit and a moving
range detection unit located inside of the main body unit and configured to detect a
moving range of the refuse compression unit.

[0047] FIG. 1 is a whole perspective view of a refuse collection apparatus
according to one embodiment of the present invention, FIG. 2 is a partial
disassembly perspective view showing the inside of a refuse collection apparatus
according to one embodiment of the present invention, FIG. 3 is a cross-sectional
diagram as seen from the front of a refuse collection apparatus according to one
embodiment of the present invention, FIG. 4 is a cross-sectional diagram as seen

from the back of a refuse collection apparatus according to one embodiment of the
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present invention, FIG. 5 is a cross-sectional diagram as seen from the side where
a moving range detection unit is located in a refuse collection apparatus according
to one embodiment of the present invention, FIG. 6 is a perspective view showing a
driving unit of a refuse collection apparatus according to one embodiment of the
present invention, FIG. 7 is a cross-sectional diagram as seen from the upper side
of a refuse collection apparatus according to one embodiment of the present
invention, FIG. 8 is a perspective view showing a refuse compression unit of a
refuse collection apparatus according to one embodiment of the present invention,
FIG. 9 is a perspective view showing a height regulation unit protection cover of a
refuse collection apparatus according to one embodiment of the present invention
and FIG. 10 is a cross-sectional diagram as seen from the side where a motor unit
is located in a refuse collection apparatus according to one embodiment of the
present invention.

[0048] Referring FIG. 1 and FIG. 2, a main body unit 200 may be arranged
for a refuse to be inserted into, and various refuse such as a household waste,
food waste or industrial garbage may be inserted into a main body unit 200.

[0049] Here, referring FIG.2, a main body unit 200 may includes a main
body 210 in which a refuse is inserted and accumulated and a main door 220
which is combined with a main body 210 and a refuse slot 221 is formed at, and
further includes a refuse storage container 290.

[0050] Then, a refuse inserted through a refuse slot 221 of a main door 220
is stored to a refuse storage container 290 of the inside of a main body 210, and
arranged in order to be compressed by a refuse compression unit 300 shown
hereafter when a refuse of a certain range is accumulated.

[0051] Here, a refuse storage container 290 may be produced directly or
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may be arranged with an existing waste basket. And a refuse storage container
290 may be arranged in order to using a standard plastic garbage bag.

[0052] An existing waste basket, for example, various waste basket installed
in a domestic or foreign (wheelie bin) public place may be inserted in the inside of a
main body 210.

[0053] In this case, because the following refuse compression unit 300
compresses a refuse stored to a refuse storage container 290 while moving from
an upper side of a refuse storage container 290 to a lower side of a refuse storage
container 290, a refuse compression unit 300 may compress a refuse without a
damage or breakdown of a refuse storage container 290 although an existing
waste basket is used as a refuse storage container 290.

[0054] In other words, because a refuse collection apparatus according to
one embodiment of the present invention may reuse an existing waste basket, a
resource wasting and cost may be reduced.

[0055] Here, an ashtray 222 may be arranged in a lower side of a refuse slot
221 of a main door 220 and a ashtray guide plate (not shown) may be installed in a
ashtray 222 so that a refuse inserted into a ashtray 222 easily moves to a refuse
storage container 290.

[0056] AnNd referring FIG. 2, a main body 210 may be combined with a main
door opening and shutting detection unit 280 for detecting whether a main door 220
is opened or not.

[0057] Here, a main door opening and shutting detection unit 280 may
includes a magnetic substance, and a main door 220 may includes a substance
that responds to a magnetic substance such as an iron.

[0058] In other words, a main door opening and shutting detection unit 280

10
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detects whether a main door 220 is opened or not through a magnetism change of
a magnetic substance included in a main door opening and shutting detection unit
280.

[0059] Because a worker or user may be injured if a main door 220 is
opened in the process of operating of a refuse compression unit 300, operating of a
refuse compression unit 300 may be stopped when a main door opening and
shutting detection unit 280 detects an opening of a main door 220.

[0060] Meanwhile, a main door opening and shutting detection unit 280 may
be arranged with a photo sensor detecting a light reflected to a main door 220 after
emitting a light.

[0061] Referring FIG. 2, a main body unit 200 may be combined with a
power supply unit 500 supplying a power to a refuse compression unit 300. Here, a
power supply unit 500 may supply a power not only to a refuse compression unit
300 but also to various detection units or sensors included in a refuse collection
apparatus according to one embodiment of the present invention.

[0062] Here, a power supply unit 500 may be arranged in order to use a
solar energy. In other words, a power supply unit 500 may include a charge battery
510 (referring to FIG. 4) installed in a main body unit 200 and a charge battery 510
may be connected to an electric wire to be charged from the outside or may be
arranged in order to use a solar energy to be charged when a charge battery 510 is
installed in a main body unit 200.

[0063] Referring FIG. 2 and FIG. 4, when a charge battery 510 is arranged
in order to use a solar energy to be charged, a power supply unit 500 generates an
electricity from a solar energy and uses a generated electricity to charge a charge

battery 510 after receiving a solar energy through a solar energy reception plate
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installed in the upper side of a main body unit 200.

[0064] Here, a solar energy reception plate may be arranged in order to use
at least one of a sunlight energy or solar heat energy.

[0065] Thereby, energy efficiency is improved and a wiring of inside main
body unit 200 is facilitated.

[0066] However, a power supply unit 500 need not to include a charge
battery 510 unconditionally, and a power supply unit 500 may be directly connected
to an outside power supply terminal through a wire or may be directly connected to
a solar energy reception plate without a charge battery 510 as necessary.

[0067] Meanwhile, a main body unit 200 may be combined with a
communication unit 800, and a communication unit 800 may include at least one of
a distance communication or short-haul communication.

[0068] Here, a communication unit 800 may transmit a state of a refuse
collection apparatus 100 according to one embodiment of the present invention like
a main body unit 200, refuse compression unit 300, moving range detection unit
400 or power supply unit 500 to an external server (not shown).

[0069] For example, a communication unit 800 transmits a related signal to
an external server (not shown) when an accumulation amount of refuse in a main
body unit 200 exceed a certain range for a main body unit 200 to be emptied and
an administrator managing an external server (not shown) handles this.

[0070] Referring FIG. 3, a fire outbreak detection unit 250 may be installed in
a main body unit 200 to detect whether a fire outbreaks or not.

[0071] For example, when a cigarette being lit is inserted into a main body
unit 200 where combustible materials are stored in the inside of a main body unit

200 so that a fire outbreaks or when a main body unit 200 is heated by various
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reason so that a fire outbreaks with an explosion after a gas can enters the inside
of a main body unit 200, a fire outbreak detection unit 250 detects it.

[0072] Then, a fire outbreak detection unit 250 may be arranged in order to
raise an alarm when detecting an outbreak of fire and may transmit a state about
an outbreak of fire to an external server (not shown) through above-mentioned
communication unit 800.

[0073] Also, a sprinkler (not shown) or a powder spouting device (not
shown) for extinguishing a fire is installed in the inside of a main body unit 200 and
a sprinkler (not shown) or a powder spouting device (not shown) for extinguishing a
fire may operate to extinguish a fire when a fire is detected by a fire outbreak
detection unit 250

[0074] Here, a fire outbreak detection unit 250 may be arranged with a flame
detection sensor detecting a flame through a wavelength of a flame when a fire
outbreaks, may be arranged with a smoke detection sensor detecting a smoke
when a fire outbreaks or may be arranged with a temperature detection sensor
detecting a temperature when a fire outbreaks.

[0075] However, because a flame detection sensor, a smoke detection
sensor or a temperature detection sensor is publicly known and such operation
principle or structure is not main contents of the present invention, a further detail
description about this is skipped.

[0076] Referring FIG. 2, an object detection unit 260 may be installed in the
inside of a main body unit 200 in order to detect an object inserted from the outside
of a main body unit 200.

[0077] In other words, as a refuse slot 221 may be formed at a main door

220, a hand of a worker or user may be inserted into the inside of a main body 210
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through a refuse slot 221 without opening of a main door 220, at this time there is a
risk of injury of a worker or user when a refuse compression unit 300 operates. So,
an operation of a refuse compression unit 300 may be stopped when an object
detection sensor 260 detects an object such as a hand of a worker or user.

[0078] Here, an object detection sensor 260 may be arranged with a photo
sensor that is arranged as a pair, placed for heading an opposite direction and able
to detect a light mutually radiated.

[0079] In other words, each photo sensors forming a pair is equipped with
both of a light emitting unit and light receiving unit, placed in order to face each
other at opposite side to radiate a light from each light emitting units and installed
so that a light is received by a light receiving unit of the other photo sensor.

[0080] Here, when an object is inserted through a refuse slot 221, a light
radiated at a light emitting unit is not able to be received by a light receiving unit
with an obstruction of an object so a photo sensor may detect an object through
whether a light is received by a light receiving unit.

[0081] Referring FIG. 1 and FIG. 2, an advertisement frame 230 may be
combined with a main body unit 200. In other words, an advertisement frame 230
may provide various advertisements at a place where a refuse collection apparatus
100 according to one embodiment of the present invention is installed.

[0082] Here, an advertisement frame 230 may be simply inserted at one side
of a main body unit 200 or may be embedded in one side of a main body unit 200
to be combined with a main body unit 200.

[0083] And when an advertisement frame 230 is embedded in one side of a
main body unit 200, an advertisement frame 230 may be installed in order to be

inserted into the inside of a main body unit 200 to prevent a direct contact with a
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rainwater or may be arranged in order to use a waterproof material such as rubber,
urethane etc. to be sealed.

[0084] Also, an advertisement frame 230 prevents an advertisement frame
itself from being robbed by a safety latch (not shown).

[0085] Here, an advertisement frame 230 may include LED (Light Emitting
Diode) radiating a light for expressing an advertisement object more clearly. In
other words, an advertisement frame 230 may use a LED to improve an
advertisement effect even when the night grows late or a fog is formed.

[0086] And an advertisement frame 230 may include a LCD(Liquid Crystal
Display) so an advertisement frame 230 may advertise not only still frame or image
but also a moving image through a LCD.

[0087] Here, a LED or LCD may be supplied with a power from an
above-mentioned power supply unit 500 using a solar energy to operate. And, a
LCD may reproduce a moving image advertisement after a moving image
advertisement is transmitted through an above-mentioned communication unit 800.

[0088] Referring FIG. 2, a refuse accumulation amount detection sensor 270
may be installed in the inside of a main body unit 200 for detecting an accumulation
amount of a refuse inserted into the inside of a main body unit 200.

[0089] Here, a refuse compression unit 300 compresses a refuse when an
accumulation amount of a refuse that exceeds a predetermined range is detected.

[0090] In other words, a refuse compression unit 300 may operate according
to a detecting result of a refuse accumulation amount detection sensor 270.

[0091] Referring FIG. 3, a refuse accumulation amount detection sensor 270
may include a light emitting-light receiving unit 271 that is installed in one side of a

main body unit 200 and able to emit and receive a light and a light reflection unit
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272 that is installed in the other side opposite to a light emitting-light receiving unit
271 and reflects a light radiated from a light emitting-light receiving unit 271.

[0092] In other words, a light radiated from a light emitting-light receiving unit
271 is received by a light emitting-light receiving unit 271 after reflected by a light
reflection unit 272 and a refuse compression unit 300 operates when a light is
prevented from being received by a light emitting-light receiving unit 271 after an
accumulation amount of a refuse exceeds a predetermined range.

[0093] However, a refuse accumulation amount detection sensor 270 may
be arranged with a photo sensor that is arranged as a pair, placed for heading an
opposite direction and able to detect a light mutually radiated in common with an
object detection sensor 260.

[0094] Meanwhile, referring FIG. 2, a refuse compression unit manipulation
button 223 may be installed in a main body unit 200, a refuse compression unit
manipulation button 223 through which a worker compulsorily operates or stops a
refuse compression unit 300.

[0095] Here, a refuse compression unit manipulation button 223 may be
used when various detection units or sensors malfunctions or a refuse
compression unit 300 needs to operate or be stopped according to the need.

[0096] Referring FIG. 3, a refuse compression unit 300 is installed in a main
body 210 of a main body unit 200 and compresses a refuse inserted into the inside
of a main body 210.

[0097] In other words, although a refuse is inserted into the inside of a main
body 210 of a main body unit 200, because a volume and shape of a refuse is
various so various porosity exists in the inside of a main body 210. Here, when a

refuse storage container 290 is installed in the inside of a main body 210, a refuse
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is stored to a refuse storage container 290 so a refuse storage container 290 have
various porosity.

[0098] Here, various porosities mean a space droplet percentage of a filling
materials and an entire volume of a powder. The bigger porosity is, the lager an
empty space between each refuses, so a use rate of space of the inside of a main
body unit 220 decreases.

[0099] Therefore, it is possible that more refuses are inserted into the inside
of a main body unit 200 when a refuse compression unit 300 compresses a refused
for a porosity to decrease, through this, a cycle or time interval for emptying a main
body unit 200 lessen so labor costs decrease and a possibility that a refuse is
overflowed into the outside of a main body unit 200 also decreases.

[00100] Referring FIG. 3, a refuse compression unit 300 may include a
compression plate 330, a height regulation unit 320 and a driving unit 310 to be
formed.

[00101] A compression plate 330 may be combined with a height regulation
unit 320 to move along up and down direction and to contact to a refuse so that a
compression plate 330 may be arranged in order to compress a refuse. Here, a
compression plate 330 may be combined only with a lower side of a height
regulation unit 320 or may be combined in order to envelop a lower side of a height
regulation unit 320 as shown in FIG. 3 or FIG. 4.

[00102] Also, a shape or size of a compression plate 330 may vary according
to a shape or size of a main body unit 200, insert frequency of a refuse or a type of
a refuse etc.

[00103] And a height regulation unit 320 may be combined with a

compression plate 330 to regulate a height of a compression plate 330.
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[00104] In other words, when a height regulation unit 320 operates in up and
down direction, a compression plate 330 combined with a height regulation unit
320 is interlocked with an operation of a height regulation unit 320 to move in up
and down direction, because a compression plate 330 may be combined with a
lower side of a height regulation unit 320.

[00105] Here, a height of a compression plate 330 may be measured in upper
direction from a bottom of a main body unit 200 or may be measured in lower
direction from a height regulation unit 320 and a height of a compression plate 330
may be regulated by an operation of a height regulation unit 320.

[00106] And referring FIG. 6~FIG. 8, a driving unit 310 is combined with a
height regulation unit 320 and provides a driving power to a height regulation unit
320. In other words, a driving unit 310 provides a driving power through which a
height regulation unit 320 operates in up and down direction.

[00107] Here, a driving unit 310 may be arranged with various driving device,
for example, a driving unit 310 may include a cylinder (not shown). Also, a driving
unit 310 may include a driving motor 311. However, for convenience of description,
a case that a driving unit 310 includes a driving motor 311 is illustrated in the
following.

[00108] Referring a FIG. 6 and FIG. 7, a driving unit 310 may include a driving
motor 311, a driving power transmission unit 312 and a rotation driving axis 316 to
be formed.

[00109] A driving motor 311 is arranged in order to provide a driving power by
a rotation and a driving motor 311 may be provided with a power supply from a
power supply unit 500 using a above-mentioned solar energy to be able to operate.

[00110] Then, a driving power transmission unit 312 is connected to a driving
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motor 311 to transmit a driving power of a driving motor 311.

[00111] In other words, as a rotation driving axis 316 is combined with a
driving power transmission unit 312, a driving power of a driving motor 311 is
transmitted to a rotation driving axis 16 through a driving power transmission unit
312 to rotate a rotation driving axis 316 and a height regulation unit 320 operate in
up and down direction by a rotation of a rotation driving axis 316.

[00112] Here, a driving power transmission unit 312 may include a bevel gear
313, a connection axis 314 and a belt unit 315 to be formed.

[00113] A bevel gear 313 may be arranged in order to be connected to a
driving motor 311. In other words, a motor gear 319 is combined with a motor of a
driving motor 311 and a bevel gear 313 is combined with a motor gear 319 with a
certain angle about a motor gear 319.

[00114] A connection axis 314 is combined with a bevel gear 313, then a
connection axis 314 rotates in a crossing direction with a motor axis of a driving
motor 311.

[00115] Here, a belt unit 315 may be arranged in order to connect a
connection axis 314 and a rotation driving axis 316. In other words, one side of a
belt unit 315 may be combined with a connection axis 314 and the other side of a
belt unit 15 may be combined with a rotation driving axis 316.

[00116] Then, when a connection axis 314 is rotated by a rotation of a driving
motor 311, a rotation driving axis 316 combined with a belt unit 315 also may be
interlocked with this to rotate.

[00117] Here, a belt unit 315 may be arranged with a chain belt, a connection
axis may be combined with a main sprocket 351 for being connected to a chain belt

and a rotation driving axis 316 may be combined with a transmission sprocket 352
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for being connected to a chain belt in this case.

[00118] Also, referring FIG. 7, FIG. 8 and FIG. 9, a tension sprocket 353 may
be disposed between a main sprocket 351 and transmission sprocket 352 for
regulating a tension of a chain belt.

[00119] In other words, a connection of a main sprocket 351 and a
transmission sprocket 352 may loosen when a main sprocket 351 is connected to a
transmission sprocket 352 without disposal of a tension sprocket 353, so a tension
sprocket 353 may be installed for regulating a tension of a chain belt to prevent this.
Here, a position and the number of a tension sprocket 353 may be changed
according to the need.

[00120] Meanwhile, referring FIG. 7 and FIG. 8, a first screw thread 317 and a
second screw thread 318 may be formed around of a rotation driving axis 316.

[00121] A first screw thread 317 may be formed toward one side direction
from a reference position, the reference position which is a pre-determined position
of the rotation driving axis. Here, a reference position may be a center of a rotation
driving axis 316.

[00122] Also a second screw thread 318 may be formed toward an opposite
direction to a first screw thread from the reference position.

[00123] In other words, referring FIG. 7, a first screw thread 317 may be
formed toward left side direction from a center of a rotation driving axis 316 and a
second screw thread 318 may be formed toward right side direction from a center
of a rotation driving axis 316.

[00124] Here, a screw thread may be combined with a guide block 340, so a
first guide block 341 may be combined with a first screw thread 317 to move along

a first screw thread 317 when a rotation driving axis 316 rotates and a second
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guide block 342 may be combined with a second screw thread 318 to move along
a second screw thread 318 toward opposite direction about a moving direction of
the first guide block 342.

[00125] In other words, because a first screw thread 317 and a second screw
thread 218 is formed in order to head opposite direction each other, a first guide
block 341 combined with a first screw thread 317 and a second guide block 342
combined with a second screw thread 318 move toward opposite direction each
other when a rotation driving axis 316 rotates.

[00126] Here, referring FIG. 3 and FIG. 8, a height regulation unit 320 may
include a first link unit 321 and a second link unit 322 to be formed. A first link unit
321 may be combined with a first guide block 341 and may be interlocked with a
driving about left and right direction of a first guide block 341 to be driven in up and
down direction, and a second link unit 322 may be combined with a first guide
block 341 and may be combined with a second guide block 342 and be interlocked
with a driving about left and right direction of a first guide block 342 to be driven in
up and down direction.

[00127] In other words, a first link unit 321 and a second link unit 322 may be
respectively connected by a hinge to be arranged as a link type in order to be able
to be extended. Here, because terminals of a first link unit 321 and a second link
unit 322 are respectively combined with each of a first guide block 341 and a
second guide block 342, a first link unit 321 and a second link unit 322 connected
to a hinge move in up and down direction when a first guide block 341 and a
second guide block 342 move in left and right direction.

[00128] Whereby, it is possible for a height of a compression plate 330

combined with a lower side of a height regulation unit 320 to be regulated when a
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height regulation unit 320 is driven in up and down direction.

[00129] Referring FIG. 3, FIG. 8 and FIG. 10, a height regulation unit
protection cover 370 may be combined with one side of a height regulation unit 320
for protecting a height regulation unit 320.

[00130] A height regulation unit protection cover 370 is arranged for
protecting a height regulation unit 320 from a refuse etc. and also for preventing a
hand of a worker or user inserted into the inside of a height regulation unit 320 from
being injured while a height regulation unit 320 operates.

[00131] Here, referring FIG. 9, a height regulation unit protection cover 370
may include a cover plate 371 and sliding unit 372 to be formed.

[00132] A cover plate 371 may be arranged for covering a height regulation
unit 320 and a sliding unit may be arranged for being combined whit a cover plate
371 to be able to slide.

[00133] In other words, a cover plate 371 combines with a sliding unit 372
and moves in up and down direction according to up and down driving of a
compression plate 330 to cover a height regulation unit 320.

[00134] In FIG. 3, FIG. 8 and FIG. 10, a height regulation unit protection cover
370 and a compression plate 330 are discretely shown for a convenience of
explanation but a height regulation unit protection cover 370 may be in contact with
a compression plate 330 to be driven in up and down direction.

[00135] In other words, a cover plate 371 slides along a sliding unit 372 to
move into a lower side through a self-weight of a cover plate 371 when a
compression plate 330 is driven in a lower side and a cover plate 371 moves into
upper side along a sliding unit 372 when a compression plate 330 is driven in

upper side because a cover plate 371 in contact with a compression plate 330 be
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supplied with a power in upper direction by a compression plate 330.

[00136] Here, plurality of cover plates 371 and sliding units 372 may be
arranged (referring FIG. 8 and FIG. 10), then a cover plate 371 and sliding unit 372
may be respectively combined with each other and are driven for corresponding to
driving of a height regulation unit 320 to be hinged.

[00137] Meanwhile, referring FIG.7 and FIG. 8, a horizontal bar 360 may be
arranged for horizontally connecting a first guide block 341 and a second guide
block 342. In other words, a first guide block 341 and a second guide block 342 are
combined with a rotation driving axis 316 to move in left and right direction,
however, it may not be easy to maintain level while moving in left and right
direction.

[00138] For redeeming this, a horizontal bar 360 horizontally connects a first
guide block 341 and a second guide block 342. In this case, a first guide block 341
and a second guide block 342 may move in left and right direction while
maintaining level because a first guide block 341 and second guide block 342
move along not only a rotation driving axis 316 but also a horizontal bar 360.

[00139] Here, plurality of horizontal bars 360 may be arranged, for example
two horizontal bars 360a, 360b are arranged to be installed alongside a rotation
driving axis 316 in upper side or lower side of a rotation driving axis 316.

[00140] Referring FIG. 7 and FIG. 8, a sensor for ascending height regulation
240 is separately disposed from at least one of a first guide block 341 and second
guide block 342 for controlling of ascending height of a compression plate 330 and
may detect an approach of at least one of a first guide block 341 and second guide
block 342.

[00141] In other words, in FIG. 7, a height regulation unit 320 moves to upper
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side and a compression plate 330 combined with a height regulation unit 320 also
moves to upper side when a first guide block 341 moves to left side and a second
guide block 342 moves to right side.

[00142] Here, if an upper side ascending height of a compression plate 330 is
not limited, a compression plate 330 may keep on ascending to collide with a
rotation driving axis 316, a first guide block 341 or second guide block 342.

[00143] For preventing this. An ascending of a compression plate 330 needs
to be stopped when a compression unit 330 ascends up to predetermined range.
Here, although various methods may be applied for stopping an ascending of a
compression plate 330, a method through a sensor for ascending height regulation
240 is illustrated hereafter.

[00144] Referring FIG.7, a sensor for ascending height regulation 240 may be
arranged with a contact detection sensor detecting a contact of a fist guide block
341 or second guide block 342 or an approach detection sensor detecting an
approach distance of a fist guide block 341 or second guide block 342.

[00145] In other words, in the case that a sensor for ascending height
regulation 240 is arranged with a contact detection sensor, a driving of a first guide
block 341 and second guide block 342 are stopped, thereby an ascending of a
compression plate 330 is stopped when a first guide block 341 and second guide
block 342 move in left and right direction to be in contact with a contact detection
sensor.

[00146] Here, a contact detection sensor may be switched from a
pressurizing force by a contact of a first guide block 341 or second guide block
342.

[00147] And in the case that a sensor for ascending height regulation 240 is
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arranged with an approach detection sensor, a driving of a first guide block 341
and second guide block 342 are stopped, thereby an ascending of a compression
plate 330 is stopped when a first guide block 341 and second guide block 342
move in left and right direction to enter a detection range of an approach detection
sensor.

[00148] Here, an approach detection sensor may be arranged with a photo
sensor radiating a light to detect a reflected light.

[00149] Referring FIG. 5, a moving range detection unit 400 is disposed in the
inside of a main body unit 200 to detect a moving range of a refuse compression
unit 300.

[00150] And a moving range detection unit 400 may be arranged in order to
calculate an accumulation amount of refuse compressed in a main body unit 200
through a moving distance of a height regulation unit 320 of a refuse compression
unit 300 until decompression position of a compression plate 330 of a refuse
compression unit 300.

[00151] Referring FIG. 4 to illustrate this again, when a moving distance A of
a height regulation unit 320 from an initial position X of a height regulation unit 320
to a final position Y of refuse compression is known, an accumulation amount B of
compressed refuse may be calculated because an accumulation amount B of
compressed refuse may be derived from a distance (X+Z=A+B) from a bottom Z of
a main body unit 200 to an initial position X of a height regulation unit 320 and a
difference (A+B-A=B) of a moving distance A of a height regulation unit 320.

[00152] For this, a moving range detection unit 400 may be arranged in order
to detect a moving distance A of a height regulation unit 320 from an initial position

X.
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[00153] Here, referring FIG. 5, a moving range detection unit 400 may include
a rotation plate 410 and rotation detection sensor 420 to be formed.

[00154] A rotation plate 410 may be combined with a rotation driving axis 316
and interlocked with a rotation of a rotation driving axis 316 to rotate.

[00155] As mentioned above, a driving power of a driving motor is transmitted
to a rotation driving axis 316 through a driving power transmission unit 312 to
rotate a rotation driving axis 316 then a height regulation unit 320 is driven in up
and down direction by a rotation of a rotation driving axis 316.

[00156] Here, because a rotation plate 410 is combined with a rotation driving
axis 316, a rotation plate 410 rotates together when a rotation driving axis 316
rotates, and a rotation angle of a rotation driving axis 316 is known when a rotation
detection sensor 420 separately disposed from a rotation plate 410 detects a
rotation of a rotation plate 410.

[00157] And a up and down moving distance of a height regulation unit 320
may be calculated when a rotation angle of a rotation driving axis 316 is known. In
other words, a height regulation unit 320 moves in up and down direction as much
as a distance corresponding to a circumference of a rotation plate 410 when a
rotation plate 410 rotates 360 degrees.

[00158] Here, a rotation angle of a rotation driving axis 316 combined with a
rotation plate 410 may be known through detecting a rotation angle by a rotation
detection sensor 420 and an up and down moving distance of a height regulation
unit 320 combined with a rotation driving axis 316 to be driven may be calculated
through a rotation angle of a rotation driving axis 316.

[00159] As mentioned above, an up and down moving distance of a height

regulation unit 320 is calculated so that an accumulation amount of a compressed
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refuse is calculated.

[00160] Meanwhile, if an accumulation amount of a compressed refuse is
calculated by above-mentioned method, the accumulation amount may be
displayed through a display unit 700 (referring FIG. 1).

[00161] Here, a rotation plate 410 may include a body board 411 on which a
middle hole 416 is formed and a protrusion unit 412 equipped with a groove 413
and a protuberance 414 formed around the body board to be formed.

[00162] Referring FIG. 5, a middle hole 416 formed on a body board 411 may
be combined with a rotation driving axis 316.

[00163] And a rotation detection sensor 420 is separately disposed with a
predetermined distance from a rotation plate 410 to detect a rotation of a rotation
plate 410 through a protrusion unit 412 of a rotation plate 410.

[00164] In other words, a groove 413 and a protuberance 414 of a protrusion
unit 412 repeatedly pass through a rotation detection sensor 420 when a rotation
plate 410 rotates. Here, because a rotation detection sensor 420 may be arranged
in order to detect only a protuberance 414, a rotation angle of a rotation plate 410
may be calculated through a method multiplying an angle between a first
protuberance 414a and a second protuberance 414b by a detecting number of
protuberances 414.

[00165] Here, a rotation detection sensor 420 may be arranged with a
magnetic sensor detecting a magnetic substance or a photo sensor detecting a
light.

[00166] When a rotation detection sensor 420 is arranged with a magnetic
sensor, a rotation plate 410 is arranged with a magnetic substance and a rotation

detection sensor 420 detects a magnetism of a rotation plate 410.
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[00167] Here, only protuberance 414 of a rotation plate 410 may be arranged
with a magnetic substance or entire rotation plate 410 may be arranged with a
magnetic substance. When entire rotation plate 410 is arranged with a magnetic
substance, a rotation angle of a rotation plate 410 may be detected through a
difference in magnetism according to a distance difference between a distance
from a groove 413 to a magnetic sensor and a distance from a protuberance 414 to
a magnetic sensor.

[00168] Also, a rotation plate 410 may be arranged with a substance that
responds to a magnetic substance such as an iron and a rotation detection sensor
420 may include a magnetic substance to detect a protuberance 414 of a
protrusion unit 412 through a magnetism change of a magnetic substance of a
rotation detection sensor 420 when a rotation plate 410 rotates.

[00169] Meanwhile, a rotation detection sensor 420 may include a light
emitting unit emitting a light and light receiving unit receiving a light that is emitted
from a light emitting unit to be reflected by a rotation plate 410. In this case, a
protuberance 414 may be detected through a time difference between a time when
a light emitted from a light emitting unit is reflected by a groove 413 and a time
when a light emitted from a light emitting unit is reflected by a protuberance 414.

[00170] Referring FIG. 2, a control unit 600 may measure a over-current
flowing by overload applied to a driving motor 311 to control for removing a
compression of a compression plate 330 when a compression plate 330
compresses a refuse by a driving power provided by a driving motor 311.

[00171] In other words, when a compression plate 330 pressurizes a refuse to
compress a refuse then a refuse is compressed in excess of a certain range, a

refuse is not compressed no more and at this time a reaction to a pressurizing
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force of a compression plate 330 may be transmitted to a driving motor 311
through a compression plate 330.

[00172] And, when a driving motor 311 continues to operate even though a
reaction to a pressurizing force is applied to a driving motor 311, a driving motor
311 may be overloaded to be damaged or depredated so it needs to prevent this.

[00173] Here, if a driving motor 311 is overloaded by a reaction to a
pressurizing force, over-current flows. When over-current generated by overload is
measured, a control unit 600 controls in order to stop an driving of a compression
plate 330, that is, an operation compressing a refuse by a compression plate 330.

[00174] In this case, tolerance range of over-current may be regulated
through regulation of a variable resistance thereby a level of overload may be also
regulated. In other words, regulating variable resistance, a level of over-current
corresponding to overload when an operation of a compression plate 330 is
stopped may be regulated.

[00175] Meanwhile, when a driving motor 311 is overloaded for over-current
to be measured, a control unit 600 stops an operation of a compression plate 330
and computes a rotation number of a rotation plate 410 until position where a
compression of a compression plate 330 is removed.

[00176] Here, as mentioned above, a rotation angle of a rotation driving axis
316 may be known through a rotation number of a rotation plate 410 thereby a
position of a height regulation unit 320 where a compression plate 330 removes a
compression, in other words, up and down moving distance of a height regulation
unit 320 may be calculated.

[00177] And a control unit 600 calculates up and down moving distance of a

height regulation unit 320 from a position of a height regulation unit 320 where a
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compression plate 330 removes a compression, thereby calculates an
accumulation amount of a compressed refuse in a main body unit 200.

[00178] In the following, a working and effect of compressing a refuse to
prevent a refuse from being overflowed into the outside of an apparatus and of
detecting a moving range of a refuse compression unit 300 to ascertain an
accumulation amount of a refuse are illustrated in a refuse collection apparatus 100
according to one embodiment of the present invention.

[00179] Referring FIG.1 to FIG. 10, there is effects that when a refuse
inserted into the inside of a main body unit 200 exceeds a predetermined range, a
refuse compression unit 300 compresses a refuse thereby a refuse is prevented
from being overflowed into the outside of an apparatus.

[00180] In this case, when a driving motor 311 is overloaded by pressurizing
of a refuse compression unit 300, a control unit 600 measures over-current by
overload to control in order to stop a driving of a refuse compression unit 300.

[00181] Thereby there is an effect that a damage or breakdown of a driving
motor 311 is prevented.

[00182] And there is an effect that a refuse compression unit 300 is combined
with a moving range detection unit 400 to detect a moving range of a refuse
compression unit 300, then an accumulation amount of a compressed refuse is
calculated by a moving distance until a position where a compression of a refuse
compression unit 300 is stopped thereby an accumulation amount of a refuse is
ascertained.

[00183] In this case, an accumulation amount of a compressed refuse
accumulated in the inside of a main body unit 200 may be externally displayed

through a display unit 700.
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[00184] Here, if an accumulation amount of a compressed refuse exceeds a
certain range, information about an accumulation state of a refuse is transmitted to
an external server (not shown) through a communication unit 800 then a worker
receiving such information empties a main body unit 200.

[00185] Also, a fire outbreak detection unit 250 may be installed in the inside
of a main body unit 200 and information about state of a fire outbreak may be
transmitted to an external server (not shown) through a communication unit 800.

[00186] Meanwhile, a LED or an advertisement frame 230 that is able to
advertise through LED may be installed in one side of a main body unit 200.

[00187] And a refuse collection apparatus 100 according to one embodiment
of the present invention may be supplied with a power from a power supply unit
500 using a solar energy to operate.

[00188] The present invention is not limited to exemplary embodiments and it
iIs obvious for those skilled in the art that the disclosure can be practiced with
modifications in the spirit and scope of the appended claims. Accordingly, such
modified embodiments are included in the spirit and scope of the appended claims

[Industrial Applicability]

[00189] As the present invention relates to a refuse collection apparatus,
especially, the present invention is applicable to an industrial related to a refuse

collection.
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[CLAIMS]
[Claim 1]
A refuse collection apparatus comprising:
a main body unit into which a refuse is inserted;
a refuse compression unit installed in the main body unit and configured to
compress the refuse inserted into the main body unit; and
a moving range detection unit located inside of the main body unit and

configured to detect a moving range of the refuse compression unit.

[Claim 2]
The refuse collection apparatus of claim 1, wherein the moving range detection
unit includes:
a rotation plate configured to be combined with the refuse compression unit to
rotate; and
a rotation detection sensor separately located from the rotation plate and

configured to detect a rotation of the rotation plate.

[Claim 3]
The refuse collection apparatus of claim 2, wherein the rotation plate includes:
a body board on which a middle hole is formed; and
a protrusion unit equipped with a groove and a protuberance formed around

the body board.

[Claim 4]

The refuse collection apparatus of claim 3, wherein the rotation detection
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sensor detects a rotation of the rotation plate through the protrusion unit of the

rotation plate.

[Claim 5]
The refuse collection apparatus of claim 4, wherein the rotation detection
sensor is formed from a magnetic sensor configured to detect a magnetic

substance or a photo sensor configured to detect a light.

[Claim 6]

The refuse collection apparatus of claim 2, wherein the refuse compression
unit includes:

A compression plate configured to contact to the refuse to apply pressure to
the refuse;

A height regulation unit configured to be combined with the compression plate
to be driven in order to regulate a height of the compression plate; and

A driving unit configured to be combined with the height regulation unit and

provide a driving power to the height regulation unit.

[Claim 7]
The refuse collection apparatus of claim 6, wherein the driving unit includes:
a driving motor configured to provide a driving power;
a driving power transmission unit configured to be connected to the driving
motor to transmit a driving power of the driving motor; and
a rotation driving axis configured to be combined with the driving power

transmission unit to rotate.
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[Claim 8]
The refuse collection apparatus of claim 7, wherein the rotation plate is
combined with the rotation driving axis and interlocked with a rotation of the

rotation driving axis to rotate.

[Claim 9]
The refuse collection apparatus of claim 8, further comprising
a control unit configured to measure an over-current flowing by an overload
applied to the driving motor to control in order to remove a compression of the
compression plate when the compression plate compresses the refuse by a driving

power provided from the driving motor.

[Claim 10]
The refuse collection apparatus of claim 9, wherein the control unit calculates a
height of the height regulation unit at a compression removal point of the
compression plate through a rotation number of the rotation plate when removing a

compression of the compression plate.

[Claim 11]
The refuse collection apparatus of claim 10, wherein the control unit calculates
an accumulation amount of the refuse compressed in the main body unit from a
position of the height regulation unit at a compression removal point of the

compression plate.
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[Claim 12]
The refuse collection apparatus of claim 6, further comprising
a height regulation unit protection cover configured to be combined with one

side of the height regulation unit for protecting the height regulation unit.

[Claim 13]
The refuse collection apparatus of claim 12, wherein the a height regulation
unit protection cover includes
a cover plate configured to cover the height regulation unit; and
a sliding unit configured to be combined with the cover plated to be capable of

sliding.

[Claim 14]

The refuse collection apparatus of claim 7, wherein the driving power
transmission unit includes

a bevel gear configured to be connected to the driving motor;

a connection axis configured to be combined with the bevel gear to rotate; and

a belt unit configured for an one side of the belt unit to be combined with the
connection axis and for an other side of the of the belt unit to be combined with the
rotation driving axis to transmit a rotation power of the connection axis to the

rotation driving axis.
[Claim 15]

The refuse collection apparatus of claim 7, wherein a circumference of the

rotation driving axis includes
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a first screw thread formed toward an one side direction from a reference
position, the reference position which is a pre-determined position of the rotation
driving axis; and

a second screw thread formed toward an opposite direction to the first screw

thread from the reference position.

[Claim 16]
The refuse collection apparatus of claim 15, further comprising
a first guide block configured to be combined with the first screw thread and to
move along with the first screw thread when the rotation driving axis rotates; and
a second guide block configured to be combined with the second screw thread
and to move along with the second screw thread toward the opposite direction of

the first guide block when the rotation driving axis rotates.

[Claim 17]
The refuse collection apparatus of claim 16, further comprising
an at least one horizontal bar configured to horizontally connect the first guide

block and the second guide block.

[Claim 18]
The refuse collection apparatus of claim 17, the height regulation unit includes
a first link unit configured to be combined with the first guide block and to be
interlocked with a driving of a left and right direction of the first guide block to be
driven in a up and down direction; and

a second link unit configured to be combined with the first link unit, to be
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combined with the second guide block and to be interlocked with a driving of a left
and right direction of the second guide block to be driven in a up and down

direction.

[Claim 19]
The refuse collection apparatus of claim 16, further comprising
a sensor for ascending height regulation separately configured to be located
from an at least one of the first guide block and the second guide block and to
detect an approach of an at least one of the first guide block and the second guide

block for controlling of an ascending height of the compression plate.

[Claim 20]
The refuse collection apparatus of claim 1, further comprising
a fire outbreak detection unit configured to be installed in the main body unit to

detect whether a fire outbreaks.

[Claim 21]
The refuse collection apparatus of claim 1, further comprising
an object detection unit configured to be installed in an inside of the main body
unit for detecting an object inserted from an outside of the main body unit, wherein
when the object is detected by the object detection unit, a driving of the refuse

compression unit is stopped.

[Claim 22]

The refuse collection apparatus of claim 1, further comprising
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an advertisement frame configured to be combined with the main body unit.

[Claim 23]
The refuse collection apparatus of claim 1, further comprising
a power supply unit, wherein the power supply unit configured to use a solar

energy.

[Claim 24]
The refuse collection apparatus of claim 1, further comprising
a communication unit configured to be combined with the main body unit,
wherein the communication unit configured to transmit an at least one stated of the
main body unit, the refuse compression unit, the moving range detection unit and

the power supply unit to an external sever.
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