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Description
TECHNICAL FIELD

[0001] The presentinvention relates to a garbage dis-
posal apparatus which is applicable to kitchen facilities.
More specifically, it relates to the one that can prevent
any crushed particles from being left in a trap pipe by
supplying rinse water not only after crushing process but
also during the crushing process, if the rinse water is
supplied to the trap pipe which connects to a drain side
of the garbage disposal apparatus main body, in addition
to a water supply of crush water to the garbage disposal
apparatus main body.

BACKGROUND ART

[0002] Asthe garbage disposal apparatusto crushgar-
bage, which is used in general households, restaurants,
etc., garbage disposal apparatuses of a hammer mill type
and a grinder type have been known.

[0003] The garbage disposal apparatus of hammer mill
type has a fixed hammer or a slidable hammer on a disk
arranged at a bottom of a cylindrical hopper. Garbage
thrown into the hopper has been pressed againstan inner
circumferential surface of the hopper by centrifugal force
that occurs due to a revolution of the disk so that the
garbage can be crushed by the hammer. The crushed
garbage has then fallen down through grooves formed
in a wall surface of the hopper or a gap between an outer
edge of the disk and the inner circumferential surface of
the hopper. The crushed garbage, which has fallen down,
has, then, drained into a side of drain pipe thereof.
[0004] The garbage disposal apparatus of hammer mill
type has been designed to drive the disk which installs
the hammer for crushing the garbage in the hopper, at
high speed of several thousands of revolutions (rpm) so
that it produces any hideous noises and/or vibrations be-
cause the garbage collides with the hammer andthe inner
circumferential surface of the hopper so asto be crushed.
[0005] On the other hand, in the garbage disposal ap-
paratus of grinder type, a crushing unit has been used in
which a rotary blade and a fixed blade, each having
comb-tooth shaped blades, have been laminated alter-
nately. It has been configured so that these rotary blade
and fixed blade constituting the crushing unit can be en-
gaged with each other with small spacing held between
them, thereby revolving the rotary blade to crush the gar-
bage with the garbage being gripped by the rotary blade
and fixed blade. Blades of the laminated rotary blade and
fixed blade have finer pitches in proportion to the lower
laminated layer. Thus, the garbage thrown into the hop-
per has first been crushed roughly by the rotary blade
and fixed blade of higher layer, has then been crushed
finely by the rotary blade and fixed blade of lower layer,
and has been discharged downwardly.

[0006] Thisgarbage disposal apparatus of grinder type
having such a configuration that these rotary blades and
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fixed blades are laminated has not required any centrif-
ugal force, thereby allowing it to produce low noise by
controlling number of revolutions.

[0007] Onany of these garbage disposal apparatuses,
tap water used as any processing water for enabling
crushed particles of the garbage to fall down may be sup-
plied under automatic control. In this case, the processing
water (hereinafter, referred to as "crush water") is auto-
matically supplied into a housing provided in the garbage
disposal apparatus main body.

[0008] Further, if the garbage disposal apparatus of
this type is disposed with it being installed in a kitchen
sink, between the housing and a drain pipe, a trap pipe
is generally connected to them. With a view of discharg-
ing any crushed particles left in the trap pipe therefrom
and rinsing the inside thereof, rinse water may be sup-
plied apart from the crush water.

[0009] However, inthe above-mentioned garbage dis-
posal apparatuses, in a case of combining the automatic
water-supplying process and the rinsing process of the
trap pipe, there has been a problem at what kind of timing
the two processes, particularly, the rinsing process, are
to be carried out. This is because in some timing of the
rinsing process, any crushed particles may not be dis-
charged successfully from the housing or a part of the
discharged crushed particles may be left in the trap pipe.
The rinse water could be wasted.

[0010] The presentinvention has thus solved such the
conventional problem and has provided a garbage dis-
posal apparatus that can prevent any crushed particles
from being left in the trap pipe, when crushing process
of the garbage and rinsing process of crushed particles
are carried out using the rinse water in addition to the
crush water, by particularly making the rinse water supply
timing not only after the crushing process but also during
the crushing process.

DISCLOSURE OF THE INVENTION

[0011] A garbage disposal apparatus according to the
invention characterized in that the apparatus comprises:

a garbage disposal apparatus main body that is in-
stalled under a drain opening of a kitchen sink;

a housing that is configured so as to be attached into
or detached from the garbage disposal apparatus
main body and in which a crushing unit is installed;
a crush water open-and-close valve for supplying
crush water to the housing, which is provided at a
water-supply opening side of the housing;

a trap pipe that is connected to the housing;

a rinse water open-and-close valve for supplying
rinse water to the trap pipe, which is connected to
the trap pipe; and

a control means for controlling the crush water open-
and-close valve and the rinse water open-and-close
valve,
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wherein the rinse water is supplied to the trap pipe during
the crushing process and after completion of crushing.
[0012] According to the present invention, by supply-
ing the rinse water to the trap pipe during the crushing
process, it is possible to increase any discharge effect
on the crushed particles and to prevent the crushed par-
ticles from being left in the trap pipe. Further, at the same
time, it is possible to rinse inside of the trap pipe by a
stream of water flown into the trap pipe.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

[FIG. 1] is a conception diagram for showing one
embodiment of a garbage disposal apparatus ac-
cording to the present invention.

[FIG. 2] is a sectional view of an important portion of
the garbage disposal apparatus, to which the present
invention is applicable, for illustrating one example
thereof.

[FIG. 3] is a timing chart (part one) for showing a
processing example of the garbage disposal appa-
ratus according to the present invention; and

[FIG. 4] is a timing chart (part two) for showing a
processing example of the garbage disposal appa-
ratus according to the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] The following will describe a case where a gar-
bage disposal apparatus according to the invention is
applied to a tap water supply system for a garbage dis-
posal apparatus that is installed in a kitchen sink.
[0015] FIG. 1 shows a conception diagram of a case
where this invention is applied to a tap water supply sys-
tem for the garbage disposal apparatus 1 that is installed
in a kitchen sink for household use.

[0016] The garbage disposal apparatus 1 is fixed on
and installed in a drain opening So provided in almost
middle of a bottom of a kitchen sink S on its rear side of
the bottom. The garbage disposal apparatus 1, which will
be described later, has a tubular hopper 3 in which a
crushing unit is provided. The crushing unit is rotatably
driven by a motor 6.

[0017] As the crushing unit, the above-mentioned
hammer mill typed one that crushes the garbage using
a hammer mill, the grinder typed one that crushes the
garbage using rotary blade and fixed blade, and the like
can be used. The following embodiments relate to the
garbage disposal apparatus using the latter (grinder
type).

[0018] AsshowninFIG. 1, to an upper circumferential
surface of the hopper 3, a supply port 9 for the tap water
and a connecting pipe 10 that is connected to this supply
port 9 are respectively connected. On a lower circumfer-
ential surface of the hopper 3, a drain-pipe-connecting
port 21 is provided, and through this drain-pipe-connect-
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ing port 21, the crushed garbage, crush water (water for
allowing the crushed particles to flow downward) used
when crushing it and the like are discharged to a drain
pipe 39.

[0019] Well-known trap pipe, for example, S trap pipe
40, is connected to the drain-pipe-connecting port 21 and
the drain pipe 39. In this embodiment, between the S trap
pipe 40 and the drain-pipe-connecting port 21, a branch-
ing pipe 41is provided. The branching pipe 41 has around
T-shape and a first branching pipe 41a is connected to
the above-mentioned S trap pipe 40 as well as at a side
of a second branching pipe 41b that is connected to the
S trap pipe 40 on a vertical line, an ejection water-sup-
plying portion 42 acting as ejection water-supplying
means of the rinse water is connected. This ejection wa-
ter-supplying portion 42 is provided for preventing any
crushed particles from being leftin the S trap pipe 40 and
supplies the rinse water to the S trap pipe 40 to discharge
the particles left in the pipe and to rinse inside of the trap
pipe.

[0020] Inthe embodimentof FIG. 1, as the kitchen sink
S, a sink in which a step portion 50 is provided at a one
level lower hollowed portion than an upper flat surface
(overflow edge) Sais used. Atap 51 is mounted and fixed
on the step portion 50 so that it can stand projecting ther-
eon. By controlling a handle 52 of the tap 51, open and
close (stop) of the tap for tap water is carried out.
[0021] Vacuum breaker 60 for the tap water to be sup-
plied to the garbage disposal apparatus 1 is also provided
on the step portion 50. The vacuum breaker 60 is pro-
vided for preventing the tap water and water (dirty water)
at a side of the garbage disposal apparatus 1 from being
directly mixed, and the tap water is once conducted to
the vacuum breaker 60 and the tap water ejected from
the vacuum breaker 60 is then conducted to the garbage
disposal apparatus 1 and the S trap pipe 40.

[0022] Therefore, as the vacuum breaker 60, duplex
one is used. A first branching pipe 53a branched from a
water main 53 is connected to the tap 51. Second and
third branching pipes 53b, 53c branched from the water
main 53 are respectively connected to connecting ports
(tap water ports) for the tap water, which are provided on
the vacuum breaker 60.

[0023] A crush water open-and-close valve 55 and a
rinse water open-and-close valve 57 are disposed on the
second and third branching pipes 53b, 53c, by which wa-
ter supply control thereof is performed. For the crush wa-
ter open-and-close valve 55 and the rinse water open-
and-close valve 57, for example, any electromagnetic
valves are used. A water pipe 54 is connected to an ejec-
tion port relating to the second branching pipe 53b and
the connecting pipe 10. It can be connected direct to the
supply port 9 for the tap water, not through the connecting
pipe 10.

[0024] Connecting such the water pipes and the like
allows processed water (the crush water and the rinse
water) to be supplied to sides of the supply port 9 for the
tap water and the drain port 21 of the garbage disposal
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apparatus 1 through the vacuum breaker 60 following
their separate courses.

[0025] As the vacuum breaker 60, an air-open type
one (atmospheric one) is used. Evenif any negative pres-
sure bringing a dirty water level to rise based on a water
cutoff or the like acts on a side of the drain pipe, this
vacuum breaker 60 can separate any tap water system
from the dirty water system surely.

[0026] FIG. 2 shows an embodiment of the garbage
disposal apparatus 1, to which the present invention is
applicable. This garbage disposal apparatus 1 has the
hopper 3. The hopper 3 into which any garbage and the
like are thrown is mounted on a base frame 2 and an
upper edge of the hopper 3 is fit into the drain opening
So of the kitchen sink S.

[0027] Inside of the hopper 3, the crushing unit 4 is
installed so as to be detachably from the hopper 3. In the
crushing unit 4, a crushing rotary blade, which will be
described later, is fit to a driving shaft 5a of a reduction
unit5and the motor 6 installed inthe base frame rotatively
drives the crushing rotary blade of the crushing unit 4
through the reduction unit 5. A portion of the driving shaft
5a, which transmits any driving force to the crushing unit
4, the portion being fitted to the crushing unit 4, is formed
S0 as to be square shaft like one, spline shaft like one or
the like.

[0028] The hopper 3 is provided with a throwing open-
ing portion 7 at its upper end and a cap body 8 is placed
into the throwing opening portion 7 so as to be detachable
or attachable. The throwing opening portion 7 is provided
with the above-mentioned supply port 9. The tap water
is supplied to the cap body 8 through the supply port 9
and then, supplied from the cap body 8 into the hopper
3, which is used as the crush water.

[0029] The cap body 8 is provided with an inner cap
8a and an upper cap 8b. The inner cap 8a has an opening
at its upper portion and a cylinder shape with a bottom
at its lower portion, so that a water-impinging portion 12
can be formed as to be projected from a bottom portion
11 and a plurality of water-supply ports 13 can be formed
around the water-impinging portion 12. The water- im-
pinging portion 12 and the water-supply ports 13 consti-
tute water storage portion 11a.

[0030] The water-supply ports 13 are formed all over
the bottom portion 11 of the water storage portion 11a
with them extending from an inner circumferential side
thereof to an outer circumferential side thereof. The wa-
ter-supply ports 13 may be arranged, for example, in a
radial manner.

[0031] The water storage portion 11ahas a supply port
18 penetrating through a side portion of the inner cap 8a
from its outer circumferential surface to its inner circum-
ferential surface. Therefore, if the cap body 8 is fit into
the throwing opening portion 7, the supply port 18 is
formed so as to communicate with the supply port 9 of
the hopper 3.

[0032] The water-impinging portion 12 is configured
so that a surface of its wall which stands from the bottom
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portion 11 can be formed at an opposite position to the
supply port 18. The water-impinging portion 12 is dis-
posed at a generally right angle to a water-discharging
direction from the supply port 18 inits horizontal direction.
A slant surface that is inclined towards a direction where
its upper portion is positioned at an inner side is also
formed in its vertical direction. This is because the water
supplied into the cap body 8 is dispersed all over around
it and fallen into the hopper 3.

[0033] Inside the hopper 3, a bottom plate 22 that is
inclined towards the drain-pipe-connecting port 21 and
an opening 22a, through which the driving shaft 5a of the
reduction unit 5 is passed, is formed at a center of the
bottom plate 22.

[0034] In this embodiment, by rotating the cap body 8
to a predetermined direction only by a predetermined an-
gle with the cap body 8 being placed in the throwing open-
ing portion 7, the cap body 8 achieves a locked state
thereof. When achieving the locked state thereof, the cap
body 8 is locked into the hopper 3. The garbage disposal
apparatus 1 starts its operation state while the cap body
8 is locked. Such the locked state of the cap body 8 is
detected by detection means 24 which is attached to an
outer circumferential surface of the hopper 3. As the de-
tection means 24, a magnetic sensor (proximity sensor)
and the like are used so that magnet, not shown, is fit or
fixed to a corresponding position in the cap body 8.
[0035] The garbage disposal apparatus 1 is provided
with a control unit 25 (control means including CPU) that
controls rotation driving of the motor 6. The control unit
25 controls the crush water open-and-close valve 55 and
the rinse water open-and-close valve 57 to open or close,
the motor 6 to start or stop, and the like, in response to
any detection signals from the detection means 24, any
control signals generated on the basis of internal clock,
andthelike. Abuzzer 70 and/or aspeaker 72 are/is driven
in response to the open/close control of the crush water
open-and-close valve 55 and the rinse water open-and-
close valve 57 and itis so configured that any information
of the course of crushing process by any buzzer sounds
and any audio assists are performed under a control from
the control unit 25.

[0036] As the crushing unit 4 installed in the housing
31, a crushing blade closely resemble to a configuration
disclosed in Japanese Patent Application Publication No.
2004-29880 is used in this embodiment. Thus, the crush-
ing unit 4 is used as a unit in which a first crushing rotary
blade 26, a second crushing fixed blade 27, a third crush-
ing rotary blade 28, a fourth crushing fixed blade 29, and
a fifth crushing rotary blade 30 are laminated.

[0037] The housing 31 has a cylinder shape and it is
so configured that an outer diameter thereof is almost
the same as aninner diameter of the hopper 3. The crush-
ing unit 4 is installed into the hopper 3 from a side of the
throwing opening portion 7 thereof. The housing 31 is
provided with a handle 31c for attaching and detaching,
which is constituted of a metal rod having a circular
shape. The handle 31c is fit to an upper side of the hous-
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ing 31 with it extending along its diameter direction.
[0038] The first crushing rotary blade 26 is constituted
of one stirring arm that extends horizontally from one side
of a side portion of a bearing portion 32.

[0039] The second crushing fixed blade 27 has two
plate-like arms which extend horizontally with 180 de-
grees angle to each other and their edges formed on both
side surfaces thereof act as crushing blades.

[0040] The third crushing rotary blade 28 has three
arms which extend from its center in a radial manner with
120 degrees angle to each other. In each of the arms, a
comb-tooth section is formed with a predetermined pitch
on their bottom side.

[0041] The fourth crushing fixed blade 29 has a shape
such that eight arms extending radially from a center
thereof in a tangential direction at regular intervals are
encircled by a ring. On each of, for example, the six arms
out of the eight arms thereof, a comb-tooth section that
is mesh with the third crushing rotary blade 28 is formed
on their upper surface and they mesh with the third crush-
ing rotary blade 28. The comb-tooth section of the fourth
crushing fixed blade 29 crushes the garbage sent out of
the upper row crushing blades in co-operation with the
comb-tooth section of the third crushing rotary blade 28.
[0042] On an outer circumference of the ring, tabs 29a
projecting in a radial direction with 180 degree angle to
each other are formed. The tabs 29a are respectively fit
into vertical grooves 31b of the housing 31, thereby lim-
iting the rotation of the fourth crushing fixed blade 29.
[0043] The fifth crushing rotary blade 30 has a disk
shape and it is configured so that a plurality of slits is
arranged over the entire thereof except for a center hub.
In this embodiment, they are constituted of plural slit
groups, and adjacent slit groups are disposed in nearly
parallel with each other.

[0044] An upper surface of the fifth crushing rotary
blade 30 is plane and rotates with it being connected with
abottom surface of each of the arms of the fourth crushing
fixed blade 29. Further, the slits pierce through the fifth
crushing rotary blade 30 from its front to its back so that
sharp edges can be formed on their upper open edges
of the slits. Therefore, the garbage, which is crushed with
the comb-tooth section of the third crushing rotary blade
28 and the comb-tooth section of the fourth crushing fixed
blade 29 and fallen down to the upper surface of the fifth
crushing rotary blade 30, is caught by the slits, and then,
by rotating the fifth crushing rotary blade 30, it is pushed
against the slits and further crushed by the edge parts of
the slits. The finely crushed garbage is fallen down to-
gether with the crush water passing through the slits, is
passed onto the bottom plate 22 of the hopper 3, and is
discharged through the drain-pipe-connecting port 21 to
outside.

[0045] The crush water open-and-close valve 55 and
the rinse water open-and-close valve 57 are respectively
controlled in response to the open/close operation of the
cap body 8 so that any supply control on the crush water
and the rinse water can be performed. Such the supply
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control on the water relates to any controls on the crush
water into the housing 31 and the rinse water to the S
trap pipe 40. The control unit 25 carries out such the
supply control based on the detection signals from the
detection means 24 and the like. It is assumed that the
control unit 25 contains any timer functions (any counter
functions).

[0046] The following will describe an embodiment of
the water-supply control with reference to Fig. 3. When
the crushing process is being performed, discharging
process of the crushed particles is also performed at the
same time. Crushing and discharging process time when
such the crushing process and the discharging process
coincidently advance is setto Th. A case where the crush-
ing-and-discharging process is successively performed
during predetermined time Tc even after the crushing
process has completed, in order to increase any crushing
effects, is illustrated. These process time and predeter-
mined time may be expressed as a period of process
time or a predetermined period of time, for purpose of
description.

[0047] Inthisembodiment, pieces of the crushing-and-
discharging process time Th, Tc are set to almost the
same time. This is because if these pieces of the process
time Th, Tc are set so as to be too short, the crushing
process and the discharging process are insufficient
while if they are set so a to be too long, the process time
or power is wasted. Based on various kinds of experi-
ments, it was clear that about 30 through 40 seconds
were preferable for the process time Tb, Tc, and a total
of about 60 through 70 seconds were preferable.
[0048] of course, itis possible to set the crushing-and-
discharging process time Tb longer and the successive
crushing-and-discharging process time Tc shorter so as
to set the total of process time to be made equal. For
example, if the total of process time is set to 60 seconds
(Tb+Tc=60 seconds), it follows that Th is set to 40 (Tb=40
seconds) and Tc is set to 20 (TC=20 seconds). In illus-
tration of FIG. 3, a case where Th is set to 30 (Tb=30
seconds) and Tc is set to 30 (TC=30 seconds) is shown.
The illustration will be made with reference to Fig. 3.
[0049] In a step where the garbage is thrown into the
housing 31, the cap body 8 is attached to the opening
portion 7. By rotating the cap body 8 to a predetermined
direction only by a predetermined angle after attaching
it, the cap body 8 is locked to the hopper 3 (at points of
time t1 through t2 of A in Fig. 3 and B in Figs. 3). The
detection means 24 is positioned at a lock position of the
hopper 3 so that proximity and departure of the cap body
8 can be detected by the detection means 24.

[0050] The control unit 25 generates a lock-detecting
signal (on the proximity of the cap body 8) and a lock-
releasing signal (on the departure of the cap body 8)
based on signals from this detection means 24 (at points
of time t2 and t9 of C in Fig. 3).

[0051] If generating the lock-detecting signal, the
crush water open-and-close valve 55 is first controlled
so as to be opened on the basis of the control signal from
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the control unit 25 (at point of time t2 of D in Fig. 3) . The
crush water open-and-close valve 55 is controlled so as
to be successively opened during a period of time (Tx)
from the point of time t2 to the point of time t7, which will
be described later. When the crush water open-and-close
valve 55 is opened, the crush water is supplied to the
cap body 8 through the water supply port 9, so that the
crush water is supplied into the housing 31 through the
water-supply ports 13 provided on the bottom of the cap
body 8 (see E in Fig. 3).

[0052] Since itis because surfaces of an inner wall of
the housing 31 and a surface of the crushing unit 4 are
easily wetted by the crush water to supply the water pre-
viously only by predetermined time Ta just before the
crushing process starts, this may prevent the garbage
from being adhered to these parts when the successive
crushing process is performed. Thus, as the time Ta for
the previous water supply, about 5 seconds may be set.
[0053] When this previous water supply time has
elapsed, regular crushing process is carried out while the
water supply is maintained (after a point of time t3 of G
in Fig. 3). Therefore, the driving motor 6 is turned on
starting from point of time t3 so that the crushing rotary
blades 26, 28, 30 of the crushing unit 4 can be rotatively
driven (see FinFig. 3). By cooperating the crushing rotary
blades and the crushing fixed blades, the crushing proc-
ess on the garbage advances. Since the crush water is
supplied during the crushing-and-discharging process (a
period of time Tb) when the crushing process and the
discharging process are performed at the same time, the
garbage is easy to be further crushed by the crush water,
thereby increasing the advance of the crushing process.
[0054] The crushis not enough advanced just after the
crushing-and-discharging process starts, so that the
crushed particles has been yet failed to fall to a side of
the bottom plate 22 below the fifth crushing rotary blade
30. It was confirmed by the experiment that when the
garbage was finely crushed to some extent, the finely
crushed particles started falling to a side of the bottom
plate 22 below the fifth crushing rotary blade 30. There-
fore, during a first half of the period of crushing-and-dis-
charging process time Tb (converted in time of about 10
through 15 seconds after the crush starts), only the crush-
ing process is mostly performed and then, an almost cer-
tain amount of the crushed particles is gradually fallen
into the side of the bottom plate 22 and discharged.
[0055] Thus, in this embodiment, starting from a point
of time t4 when a predetermined time At (for example,
15 seconds) has been elapsed after the crushing starts,
itis shifted to a process for assisting the discharging proc-
ess ofthe crushed particles. Namely, a supply of the rinse
water to the S trap pipe 40 is started. Accordingly, the
rinse water open-and-close valve 57 is controlled so as
to be opened so that the rinse water can be supplied (see
Jin Fig. 3 and K in Fig. 3).

[0056] As aresult thereof, the rinse water is then sup-
plied to a side of the S trap pipe 40 and acts on the
crushed particles which are fallen from the bottom plate
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22 up to the first branching pipe 41a of the branching
pipe 41 through the drain-pipe-connecting port 21. The
rinse water in this moment assists in falling down the
crushed particles, thereby causing the discharging proc-
ess of the crushed particles to be further smoothly per-
formed. The crushed particles are then discharged to a
side of the drain pipe 39 through the S trap pipe 40.
[0057] A period of assisting time Td for the discharging
process may be set an optional time but, in this embod-
iment, it is set to time of about 10 seconds so that the
assistance for the discharging process can be completed
during a period of the crushing-and-discharging process
time Th,

[0058] A crushing-and-discharging process (during a
period of time Tc) is continued without any break even
after the crushing-and-discharging process (during a pe-
riod of time Tb) has been completed (see G in Fig. 3).
Based on various kinds of experiments, it is clear that
general crushing itself of the garbage thrown into inside
of the hopper 3 has almost completed during a period of
the crushing-and-discharging process time Th. Accord-
ingly, a distance where the driving motor 6 may stop dur-
ing the period of crushing-and-discharging process time
Tc and only draining process is performed only by sup-
plying water from the crush water open-and-close valve
55 and the like may be selected.

[0059] Herein, by taking into consideration an assump-
tion of a case where a large amount of the garbage that
is difficult to be crushed such as fiber-rich particles or
bone and shellis thrown as the garbage and all the crush-
es have been not yet completed during the crushing-and-
discharging process (a period of time Tb), the driving
motor 6 is continuously operated even after the crushing-
and-discharging process (a period of time Tb) has been
elapsed and the water supply from the crush water open-
and-close valve 55 is performed, thereby setting the
crushing-and-discharging process (a period of time Tc)
(see F in Fig. 3). Shift to the discharging process is in-
formed by the buzzer 70 (at a point of time t6 of H in Fig.
3). In this embodiment, at the same time, any audio as-
sists are performed (at point of time t6 of | in Fig. 3). A
simple message such as "This is the discharging process
of crushed particles" is sufficient for the audio assists.
Both of buzzer sounds and audio assists are not per-
formed but either buzzer sounds or audio assists may be
performed.

[0060] The crushing process is almost completed dur-
ing a period of the crushing-and-discharging process
time Tb, but a part of the crushed particles may be left in
the housing 31 if the garbage is difficult to be crushed,
as described above. Further, a part of the crushed par-
ticles may be adhered as they are to an inner wall of the
housing 31 and the crushing unit 4 under the crushing
process during a period of time Th. Accordingly, by uti-
lizing a second half of the period of time Tc, sedimentary
process and rinsing process are performed at the same
time. Therefore, the crush water is supplied even during
the second half of the period of time Tc.



11 EP 1961 496 Al 12

[0061] During the second half of the period of the
crushing-and-discharging process time Tc, the crushing-
and-discharging process goes on if the crushing process
has not yet completed for the period of time Tb while
process for the sedimentary that is kept on adhering to
the inner wall of the housing 31 and the crushing unit 4
and the rinsing process for the inner wall of the housing
31 and the crushing unit 4 can be almost surely per-
formed, if the crushing process has completed, by dis-
persing the supplied crush water to inside of the housing
31 with the crushing unit 4.

[0062] Atapointoftimet7 whenthe period of the crush-
ing-and-discharging process time Tc expires, the crush
water open-and-close valve 55 is controlled so as to be
closed, thereby stopping the supply of the crush water
(see D, E, and G in Fig. 3). At the same time thereof, the
rinse water open-and-close valve 57 is controlled so as
to be opened, thereby supplying the rinse water to the
side of the S trap pipe 40 only for some time Te (for
example, 5 seconds) from the point of time t7. The rinse
water is ejected and supplied into the S trap pipe 40 (be-
tween points of time t7 and t8 of K in Fig. 3), so that the
crushed particles left in the S trap pipe 40 can be dis-
charged at once and at the same time, any rinse in the
pipe can be done.

[0063] Thebuzzer 70 sounds again atalmostthe same
time (point of time t7) of the start of this rinsing process,
and any audio assists are carried out. A simple message
such as "The garbage disposal process has finished" is
sufficient for the audio assists. Such the buzzer sounds
and/or audio assists allow even a user who stays in a
place away from a kitchen to surely confirm that the gar-
bage disposal process is finished.

[0064] If the garbage disposal apparatus 1 is again
used, at a point of optional time t9 thereafter, the lock of
cap body 8 may be released and the cap body 8 may be
detached (at point of time t10 of A in Fig. 3 and B in Fig.
3) and then, attached.

[0065] Thus, during the crushing process, the crushed
particles fall down together with the crush water to a side
of the bottom plate 22 evenly and are discharged, and
the crushed particles are discharged to a side of the drain
pipe 39 without being left therein by means of the supply
of the rinse water during the crushing process. Thus, by
the even discharge of the crushed particles, there is no
danger such that the drain pipe 39 gets stopped by the
crushed particles.

[0066] The lock detection signal and the lock release
signal, however, are respectively generated in the control
unit 25 with them being synchronism with the detection
of proximity and departure of the cap body 8 by the de-
tection means 24, as shown in C of Fig. 3. Based on the
lock detection signal, energization to the driving motor 6
starts and based on the lock release signal, the energiza-
tion to the driving motor 6 ends.

[0067] An embodiment shown in Fig. 3 is an embodi-
ment where the lock of the cap body 8 is released at a
stage (point of time t9) in which all the processes (the
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crushing and discharging processes) have completed,
so that the energization to the driving motor 6 has ended
at a point of time before the lock release signal is given.
[0068] If the lock of the cap body 8 is forced to be re-
leased during the energization to the driving motor 6, for
example, during a period of the crushing-and discharging
time Tb when entering into the period of assisting time
Td, the lock release signal is generated in synchroniza-
tion with the departure of the cap body 8 at this time, as
shown in Fig. 4, so that the energization to the driving
motor 6 is forced to end (see B, C, D and F in Fig. 4).
[0069] As a result thereof, even during the crushing-
and-discharging process, the crushing-and-discharging
process is forced to be finished (see G in Fig. 4). Only
the rinse water open-and-close valve 57 is then opened
and it is shifted to the discharging process only by the
rinse water (see Jin Fig. 4and K in Fig. 4). Thisis because
finely crushed particles, if any, thatis a part of the crushed
particles can be discharged.

[0070] When the garbage disposal is forced to be fin-
ished, the buzzer sounds and the audio assists are car-
ried out (see H in Fig. 4 and | in Fig. 4). In this case, the
audio assists such as "Forced termination of the garbage
disposal is made" are done, so that process result when
the cap body 8 is operated can be informed.

[0071] When the cap body 8 is again attached and
locked, itis returned to its initial state and process shown
in Fig.3 starts from its first routine, thereby advancing the
crushing and discharging processes.

[0072] It is preferable that an amount of the above-
mentioned crush water and rinse water to be supplied is
around 8 liter/min. It is not necessary that an amount of
the crush water for the previously water-supplying time
(time Ta) or an amount of the rinse water discharging-
and-rinsing process (time Te) after the discharging proc-
ess is kept to an amount of their water during crushing-
and-discharging process. Thus, in this embodiment, tak-
ing water conservation into consideration, the crush wa-
ter open-and-close valve 55 and the rinse water open-
and-close valve 57 are controlled so that the amounts of
the crush water and the rinse water can become an al-
most half of them during the crushing-and-discharging
process.

[0073] It is to be noted that on a supply of the rinse
water from the ejection water-supplying portion 42, the
rinse water may be ejected as it is or as waterjet.

INDUSTRIAL APPLICABILITY

[0074] The garbage disposal apparatus according to
this invention is very preferably-applied to a garbage dis-
posal apparatus that is used for a kitchen sink for house-
hold use or the like.

Claims

1. A garbage disposal apparatus characterized in
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that the apparatus comprises:

a garbage disposal apparatus main body that is
installed under a drain opening of a kitchen sink;
a housing that is configured so as to be attached
into or detached from the garbage disposal ap-
paratus main body and in which a crushing unit
is installed;

a crush water open-and-close valve for supply-
ing crush water to the housing, which is provided
at a water-supply opening side of said housing;
a trap pipe that is connected to said housing;
arinse water open-and-close valve for supplying
rinse water to the trap pipe, which is connected
to said trap pipe; and

a control means for controlling said crush water
open-and-close valve and said rinse water
open-and-close valve,

wherein said rinse water is supplied to said trap pipe
during crushing process and after completion of
crushing.

The garbage disposal apparatus according to claim
1, characterized in that the crushing process is
controlled in response to a cap body that closes
opening of said housing.

The garbage disposal apparatus according to claim
1,characterized in that said crush water is supplied
from just before said crushing process starts.

The garbage disposal apparatus according to claim
2, characterized in that said crushing process is
performed in response to attaching and removing
said cap body.

The garbage disposal apparatus according to claim
1, characterized in that the crush water is supplied
successively during the crushing process and the
rinse water is supplied only in a part of a period of
crushing process time.
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