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DESCRIPTION
AUTOMATED COOKING DEVICE

Field

[0001] The present invention relates to an automated
cooking device, and particularly to an automated cooking
device that at least stirs and cooks ingredients contained

in a cooking container.

Background

[0002] In recent years, in order to secure cooks,
maintain cooking skills, improve cooking environments, and
other factors in restaurant business, automation of cooking
operations has made progress.

One of the conventionally known automated cooking
devices made in view of the above includes a pot where
stirring and cooking with desired rotation are performed,
an induction heating plate that is disposed beside and
adjacent to an outer peripheral wall surface of this pot,
and a driving mechanism that operates the pot to each of
positions for an ingredient receiving posture, an
ingredient heating and mixing posture, a food distributing
posture, and a pot washing posture (for example, Patent

Literature 1).

Citation List

Patent Literature

[0003] [Patent Literature 1] U.S. Patent Application
Publication No. 2019/0329419

Summary

Technical Problem
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[0004] The automated cooking device as described above
is configured so that the pot both in the food distributing
posture and in the pot washing posture exists on the front
side of the device.

Therefore, washing water in washing the pot in the
washing posture splashes toward a dish on which the food is
distributed, which may stain the food itself or the dish on
which the food is distributed.

[0005] In the automated cooking device as described
above, the induction heating plate is disposed beside and
adjacent to the outer peripheral wall surface of the pot,
so that the induction heating plate is in a heated state
while being the closest on a bus line of the outer
peripheral wall surface of the pot. Accordingly, the heat
conduction efficiency to the pot cannot be achieved
sufficiently, which results in the problem that a food
requiring high heating power in a short time, such as a
fried food, cannot be cooked in a short time.

[0006] In view of this, the present invention has been
made to solve the aforementioned problem of the
conventional art, and it is an object of the present
invention to provide an automated cooking device in which a
cooking container is washed without staining a food or a

dish on which the food is distributed.

Solution to Problem

[0007] An aspect of the invention according to claim 1
is an automated cooking device including a container
holding unit pivotally provided in a manner of being able
to go up and down in a front-rear direction of a cooking
table and configured to hold a cooking container with a
bottomed cylindrical shape, a rotation unit provided

between the cooking table and the container holding unit
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and configured to make the container holding unit go up and
down with respect to the cooking table, and a control unit
configured to control driving of the container holding unit
and the rotation unit, the automated cooking device being
configured to at least stir and cook ingredients contained
in the cooking container, in which the container holding
unit includes a base frame coupled to the rotation unit, a
container rotation mechanism provided in the base frame and
configured to rotate the cooking container using, as a
center, a central axis extending in a depth direction of
the cooking container, a rotation support mechanism
pivotally provided on the base frame and supporting
rotation of the cooking container, and a rotation driving
mechanism configured to rotate the rotation support
mechanism in a manner of being able to make the rotation
support mechanism go up and down in the front-rear
direction of the cooking table with respect to the base
frame, a pivot axis of the container holding unit with
respect to the cooking table is disposed apart to a front
side from a rotation axis of the rotation support mechanism
of the container holding unit with respect to the base
frame, and the control unit controls the driving of the
rotation driving mechanism of the container holding unit
and the rotation unit so as to change the container holding
unit to any of an ingredient receiving posture in which the
cooking container receives the ingredients from an
ingredient supply device that supplies the ingredients to
the cooking container, a cooking posture in which the
container rotation mechanism rotates the cooking container
in a state in which the cooking container is inclined
forward with respect to the cooking table so as to stir the
ingredients, a serving posture in which the container

holding unit is inclined forward more than in the cooking
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posture with respect to the cooking table so as to make the
cooking container face downward to a dish placed on the
front side of the container holding unit, and a washing
posture in which the rotation support mechanism of the
container holding unit is inclined backward with respect to
the base frame and the cooking container is washed on a
rear side of the container holding unit. Thus, the
aforementioned problem is solved.

[0008] An aspect of the invention according to claim 2
is the aspect of the automated cooking device according to
claim 1, in which an opening part of the cooking container
is directed downward in the washing posture. Thus, the
aforementioned problem is solved further.

[0009] An aspect of the invention according to claim 3
is the aspect of the automated cooking device according to
claim 1 or 2, in which the container holding unit includes
a container heating part configured to heat the cooking
container while facing, with a space, an outer bottom
surface of the cooking container in the cooking posture.
Thus, the aforementioned problem is solved.

[0010] An aspect of the invention according to claim 4
is the aspect of the automated cooking device according to
any one of claims 1 to 3, in which the cooking container is
detachably attached to the container holding unit. Thus,
the aforementioned problem is solved further.

[0011] An aspect of the invention according to claim 5
is the aspect of the automated cooking device according to
any one of claims 1 to 4, in which the cooking container
includes a stirring member provided on an inner bottom
surface or an inner side surface of the cooking container
and protruding toward an internal space of the cooking
container. Thus, the aforementioned problem is solved

further.
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Advantageous Effects of Invention

[0012] According to the present invention, the control
unit controls the driving of the rotation driving mechanism
of the container holding unit and the rotation unit so as
to change the container holding unit to any of the
ingredient receiving posture, the cooking posture, the
serving posture, and the washing posture. Thus, by simply
changing the container holding unit in the order of the
ingredient receiving posture, the cooking posture, and the
serving posture, the ingredients can be stirred and cooked,
and served on a dish. Accordingly, by repeatedly changing
the container holding unit in the order of the ingredient
receiving posture, the cooking posture, the serving
posture, and the washing posture, a large amount of foods
can be cooked automatically and additionally, the following
effects can be obtained.

[0013] That is to say, in the automated cooking device
in the aspect of the invention according to claim 1, the
pivot axis of the container holding unit with respect to
the cooking table is disposed apart to the front side from
the rotation axis of the rotation support mechanism of the
container holding unit with respect to the base frame, and
the control unit controls the driving of the rotation
driving mechanism of the container holding unit and the
rotation unit so as to change the container holding unit to
at least the serving posture in which the container holding
unit is inclined forward more than in the cooking posture
with respect to the cooking table so as to make the cooking
container face downward to a dish placed on the front side
of the container holding unit, and the washing posture in
which the rotation support mechanism of the container

holding unit is inclined backward with respect to the base
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frame and the cooking container is washed on the rear side
of the container holding unit. Thus, the position of the
cooking container in the front-rear direction in the
serving posture and the position of the cooking container
in the front-rear direction in the washing posture get away
from each other farther in the front-rear direction than in
the case where the cooking container is rotated in the
front-rear direction of the cooking table by one rotation
shaft. Accordingly, when the cooking container is washed
in the washing posture, the washing water for washing the
inner surface of the cooking container and the stain
adhering to the inner surface of the cooking container do
not easily splash onto the dish, making it possible to wash
the cooking container without staining the food or the dish
on which the food is served.

[0014] In the automated cooking device in the aspect of
the invention according to claim 2, in addition to the
effect of the automated cooking device in the aspect of the
invention according to claim 1, since the opening part of
the cooking container is directed downward in the washing
posture, the stain on the inner surface of the cooking
container flows down together with the washing water when
the inner surface of the cooking container is washed with
the washing water, making it difficult for the washing
water or stain to remain on the inner surface of the
cooking container after the cooking container is washed in
the washing posture.

[0015] In the automated cooking device in the aspect of
the invention according to claim 3, in addition to the
effect of the automated cooking device in the aspect of the
invention according to claim 1 or 2, since the container
holding unit includes the container heating part configured

to heat the cooking container while facing, with a space,
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the outer bottom surface of the cooking container in the
cooking posture, the container heating part of the
container holding unit in the cooking posture heats the
bottom part of the cooking container while securing the
sufficient facing area from the outer bottom surface of the
cooking container, making it possible to heat the cooking
container without unevenness while smoothly rotating the
cooking container in the cooking posture.

[0016] In the automated cooking device in the aspect of
the invention according to claim 4, in addition to the
effect of the automated cooking device in the aspect of the
invention according to any one of claims 1 to 3, since the
cooking container is detachably attached to the container
holding unit, only the cooking container can be detached
without disassembling the entire device, making it easy to
maintain the cooking container.

[0017] In the automated cooking device in the aspect of
the invention according to claim 5, in addition to the
effect of the automated cooking device in the aspect of the
invention according to any one of claims 1 to 4, since the
cooking container includes the stirring member that is
provided on the inner bottom surface or the inner side
surface of the cooking container and protrudes toward the
internal space of the cooking container, even if the
ingredients are biased on the vertically lower side of the
cooking container when the cooking container is rotated in
the cooking posture, the ingredients can be stirred
sufficiently, making it possible to stir the ingredients

uniformly without unevenness.

Brief Description of Drawings
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[0018] FIG. 1 is a left perspective view of an automated
cooking device 100 according to a first example of the
present invention.

FIG. 2 is a main part enlarged right perspective view
of the automated cooking device 100 illustrated in FIG. 1
from which a cooking container 110 is detached.

FIG. 3A is a plan view of the cooking container
illustrated in FIG. 1.

FIG. 3B is a cross-sectional view taken along IIIB-
IIIBR in FIG. 3A.

FIG. 4 is a system configuration diagram of the
automated cooking device 100 illustrated in FIG. 1.

FIG. 5 is a right side view of the automated cooking
device 100 illustrated in FIG. 1 in an ingredient receiving
posture.

FIG. 6A is a right side view of the automated cooking
device 100 illustrated in FIG. 1 in a cooking posture.

FIG. 6B is a main part cross-sectional view of the
automated cooking device 100 illustrated in FIG. 1 in the
cooking posture.

FIG. 7 is a left side view of the automated cooking
device 100 illustrated in FIG. 1 in a serving posture.

FIG. 8 is a left side view of the automated cooking
device 100 illustrated in FIG. 1 in a washing posture.

FIG. 9A is a main part cross-sectional view in which a
container fall prevention part 234e of an automated cooking
device 200 according to a second example of the present
invention is closed.

FIG. 9B is a main part cross-sectional view in which
the container fall prevention part 234e of the automated
cooking device 200 according to the second example of the

present invention is open.
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Description of Embodiments

[0019] A specific embodiment of the present invention
may be any automated cooking device including a container
holding unit pivotally provided in a manner of being able
to go up and down in a front-rear direction of a cooking
table and configured to hold a cooking container with a
bottomed cylindrical shape, a rotation unit provided
between the cooking table and the container holding unit
and configured to make the container holding unit go up and
down with respect to the cooking table, and a control unit
configured to control driving of the container holding unit
and the rotation unit, the automated cooking device being
configured to at least stir and cook ingredients contained
in the cooking container, in which the container holding
unit includes a base frame coupled to the rotation unit, a
container rotation mechanism provided in the base frame and
configured to rotate the cooking container using, as a
center, a central axis extending in a depth direction of
the cooking container, a rotation support mechanism
pivotally provided on the base frame and supporting
rotation of the cooking container, and a rotation driving
mechanism configured to rotate the rotation support
mechanism in a manner of being able to make the rotation
support mechanism go up and down in the front-rear
direction of the cooking table with respect to the base
frame, a pivot axis of the container holding unit with
respect to the cooking table is disposed apart to a front
side from a rotation axis of the rotation support mechanism
of the container holding unit with respect to the base
frame, and the control unit controls the driving of the
rotation driving mechanism of the container holding unit
and the rotation unit so as to change the container holding

unit to any of an ingredient receiving posture in which the
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cooking container receives the ingredients from an
ingredient supply device that supplies the ingredients to
the cooking container, a cooking posture in which the
container rotation mechanism rotates the cooking container
in a state in which the cooking container is inclined
forward with respect to the cooking table so as to stir the
ingredients, a serving posture in which the container
holding unit is inclined forward more than in the cooking
posture with respect to the cooking table so as to make the
cooking container face downward to a dish placed on the
front side of the container holding unit, and a washing
posture in which the rotation support mechanism of the
container holding unit is inclined backward with respect to
the base frame and the cooking container is washed on a
rear side of the container holding unit, so that the
cooking container is washed without staining the food or
the dish on which the food is distributed.

[0020] For example, the automated cooking device
according to the present invention is mainly installed in
restaurants; however, the location of the automated cooking
device according to the present invention is not limited to
this and the automated cooking device may be installed in
food courts, business offices, homes, etc.

[0021] For example, the ingredients to be cooked by the
automated cooking device according to the present invention
may be any food ingredient such as rice, noodles,
vegetables, fish, grains, and various seasonings.

First example

[0022] An automated cooking device 100 according to a
first example of the present invention is described below
with reference to FIG. 1 to FIG. 8.

[0023] <1l. Outline of automated cooking device>
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First, an outline of the automated cooking device 100
is described with reference to FIG. 1 to FIG. 4.

FIG. 1 is a left perspective view of the automated
cooking device 100 according to the first example of the
present invention. FIG. 2 is a main part enlarged right
perspective view of the automated cooking device 100
illustrated in FIG. 1 from which a cooking container 110 is
detached. FIG. 3A is a plan view of the cooking container
illustrated in FIG. 1. FIG. 3B is a cross-sectional view
taken along IIIB-IIIBR in FIG. 3A. FIG. 4 is a system
configuration diagram of the automated cooking device 100
illustrated in FIG. 1.

[0024] The automated cooking device 100 is a device that
automatically cooks a food by stirring and cooking
ingredients, and includes, as illustrated in FIG. 1, the
cooking container 110 with a bottomed cylindrical shape
that contains ingredients, a cooking table 120 placed on a
floor surface F, a container holding unit 130 pivotally
provided in a manner of being able to go up and down in a
front-rear direction of the cooking table 120 and
configured to hold the cooking container 110, a rotation
unit 140 provided between the cooking table 120 and the
container holding unit 130 and configured to make the
container holding unit 130 go up and down with respect to
the cooking table 120, a washing unit 150 configured to
wash the cooking container 110, and a control unit 160
configured to control at least the container holding unit
130, the rotation unit 140, and the washing unit 150.
[0025] <l.1. Cooking container>

As illustrated in FIG. 1, the cooking container 110 is
a metal container with a bottomed cylindrical shape and
includes an upper brim part 111 formed at an upper end and

a lower brim part 112 formed below the upper brim part 111.
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As illustrated in FIG. 3A, the upper brim part 111 and
the lower brim part 112 are circular in plan view, with the
upper brim part 111 having larger diameter than the lower
brim part 112.

[0026] Furthermore, an inner bottom surface 113 of the
cooking container 110 is flat as illustrated in FIG. 3.

As illustrated in FIG. 3A and FIG. 3B, a bottom
surface protrusion part 113a with a cylindrical shape
protrudes from the inner bottom surface 113 toward the
upper end.

To this bottom surface protrusion part 113a, a C-
shaped coupling member 114 is attached by being fastened
with a fastening member 115 illustrated in FIG. 3B.

To the coupling member 114, a stirring member 116 that
protrudes toward an internal space PS of the cooking
container 110 is attached, as illustrated in FIG. 3A.

The stirring member 116, which is provided via the
coupling member 114 on the inner bottom surface 113 of the
cooking container 110, is an L-shaped member and is
separated from an inner side surface 117 of the cooking
container as illustrated in FIG. 3B.

[0027] <1.2. Cooking table>

The cooking table 120 is a cuboid table having four
legs and a flat horizontal top surface 121 as illustrated
in FIG. 1.

On a front side of the top surface 121 of the cooking
table 120, as illustrated in FIG. 1, a dish D is placed,
and on a rear side of the top surface 121 of the cooking
table 120, as illustrated in FIG. 2, a pair of container
holding unit support parts 122 that support the container
holding unit 130 in a manner of being able to make the

container holding unit 130 go up and down and a rotation
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unit support part 123 to which one end of the rotation unit
140 is attached are formed.

[0028] Here, the container holding unit support parts
122 described above are formed on both side surfaces on the
front side of the container holding unit 130 and protrude
vertically upward from the top surface 121, as illustrated
in FIG. 1 and FIG. 2.

The rotation unit support part 123 is formed on a rear
left side surface of the container holding unit 130 and
protrudes vertically upward from the top surface 121, as
illustrated in FIG. 1.

[0029] <1.3. Container holding unit>

The container holding unit 130 includes a base frame
131 coupled to the rotation unit 140, a container heating
part 132 configured to heat the cooking container 110, a
container rotation mechanism 133 provided in the base frame
131 and configured to rotate the cooking container 110
using a central axis PC, which extends in a depth direction
of the cooking container 110, as a center, a rotation
support mechanism 134 pivotally provided on the base frame
131 and supporting the rotation of the cooking container
110, and a rotation driving mechanism 135 configured to
rotate the rotation support mechanism 134 in a manner of
being able to make the rotation support mechanism 134 go up
and down in the front-rear direction of the cooking table
120 with respect to the base frame 131.

[0030] <1.3.1. Base frame>

The base frame 131 has a fan-like shape in side view,
and in FIG. 2, a bottom surface 131la is apart from the top
surface 121 of the cooking table 120 while remaining
approximately parallel to the top surface 121.

That is, the base frame 131 has an inclined surface

131b that is inclined forward as illustrated in FIG. 2.
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A vertical surface 131c is formed that rises from a
front end of this inclined surface 131b in a manner of
being substantially perpendicular to the inclined surface
131b.

[0031] From both side surfaces of a lower front end side
of the base frame 131, rotation shafts 131d with the same
diameter extending coaxially protrude.

The rotation shafts 131d are supported pivotally by
the container holding unit support parts 122 of the cooking
table 120.

Thus, the container holding unit 130 is pivotably
provided in a manner of being able to go up and down in the
front-rear direction of the cooking table 120.

[0032] In addition, a coupling base part 131f, which is
coupled to the rotation support mechanism 134, protrudes
backward on a rear surface 13le of the base frame 131.
[0033] <1.3.2. Container heating part>

The container heating part 132 is fitted into the
inclined surface 131b of the base frame 131, as illustrated
in FIG. 2.

Here, the container heating part 132 has a flat
surface 132a, which is substantially flush with the
inclined surface 131b of the base frame 131.

The surface 132a of the container heating part 132
faces an outer bottom surface 118 of the cooking container
110 with a space therebetween.

[0034] A coil is installed inside the container heating
part 132, and the container heating part 132 heats the
cooking container by induction heating.

[0035] <1.3.3. Container rotation mechanism>

The container rotation mechanism 133 is embedded in
the base frame 131 and, as illustrated in FIG. 2, includes

a cylindrical roller 133a that is partially exposed from
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the vertical surface 131c of the base frame 131 and a
driving motor 133b that rotates this roller 133a.
[0036] <1.3.4. Rotation support mechanism>

As illustrated in FIG. 2, the rotation support
mechanism 134 includes a pair of support columns 134a, a
coupling shaft 134b that couples the pair of support
columns 134a, a worm gear 134c, an annular member 134d,
container fall prevention parts 134e that prevent fall of
the cooking container 110 from the annular member 134d, and
container bias suppression parts 134f that suppress the
bias when the cooking container 110 rotates.

[0037] Here, the support columns 134a have a rectangular
columnar shape, and are disposed on the left and right of
the coupling base part 131f of the base frame 131.

[0038] The coupling shaft 134b is a cylindrical member
extending in a left-right direction, and is rotatably
inserted into the coupling base part 131f of the base frame
131.

A rotation axis C of this coupling shaft 134b
coincides with a longitudinal central axis of the coupling
shaft 134Db.

A left end of the coupling shaft 134b is coupled and
fixed to the support column 134a, and a right end of the
coupling shaft 134b is coupled to the worm gear 134c
through the support column 134a.

Therefore, a pivot axis UC of the container holding
unit 130 with respect to the cooking table 120 is disposed
apart to the front side from the rotation axis C of the
rotation support mechanism 134 of the container holding
unit 130 with respect to the base frame 131 in side view.
[0039] Furthermore, the aforementioned annular member
134d has a thin plate shape and is connected to the support

columns 134a on the rear side as illustrated in FIG. 2.
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The annular member 134d is substantially parallel to
the top surface 121 of the cooking table 120 in FIG. 2.

The annular member 134d includes a circular opening
part 134d1.

The inner diameter of this opening part 134d1l is
larger than an outer diameter ¢l of the main body of the
cooking container 110 illustrated in FIG. 3 and smaller
than an outer diameter ¢2 of the lower brim part 112 of the
cooking container 110.

[0040] The container fall prevention part 134e includes
a base plate 134el, an upper pressing roller 134e2, and a
lower pressing roller 134e3 as illustrated in FIG. 2.

The base plate 134el is a plate material that rises
vertically from the annular member 134d, and in this
example, three base plates 134el are disposed at equal
intervals in plan view.

The upper pressing roller 134e2 is rotatably attached
to a rotation shaft protruding from the base plate 134el
toward the opening part 134dl of the annular member 134d,
and rotates in a tangential direction of the opening part
134d1.

The lower pressing roller 134e3 is closer to the
annular member 134d than the upper pressing roller 134e2,
and is rotatably attached to a rotation shaft protruding
from the base plate 134el toward the opening part 134dl of
the annular member 134d, and rotates in the tangential
direction of the opening part 134dl1.

[0041] As illustrated in FIG. 1, the container fall
prevention parts 134e with such a structure hold the lower
brim part 112 of the cooking container 110 from an up-down
direction while allowing the cooking container 110 to

rotate freely about the central axis PC of the cooking
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container 110 with the upper pressing rollers 134e2 and
lower pressing rollers 134e3.

Therefore, when the cooking container 110 rotates
about the central axis PC, the upper pressing roller 134e2
and the lower pressing roller 134e3 also rotate.

[0042] Furthermore, the aforementioned container bias
suppression part 134f includes a spacer 134f1 attached to a
lower surface of the annular member 134d, an upper roller
134f2, and a lower roller 134f3.

The upper roller 134f2 is rotatably attached to a
rotation shaft extending vertically upward from the spacer
134f1 to the annular member 134d and rotates in the
tangential direction of the opening part 134d1l as
illustrated in FIG. 2.

The lower roller 134f3, which has the same outer
diameter as the upper roller 134f2, is rotatably attached
to a rotation shaft extending vertically downward from the
spacer 134f1 and rotates in the tangential direction of the
opening part 134dl as illustrated in FIG. 2.

[0043] Thus, the container bias suppression part 134f is
in contact with the side surface of the cooking container
110 with the upper roller 134f2 and the lower roller 134f3
as illustrated in FIG. 1.

When the cooking container 110 rotates about the
central axis PC, the upper rollers 134f2 and the lower
rollers 134f3 also rotate.

[0044] <1.3.5. Rotation driving mechanism>

As illustrated in FIG. 2 and FIG. 4, the rotation
driving mechanism 135 includes a driving motor 135a that is
attached to a right side surface 131g of the base frame 131
and a transmission shaft 135b that is attached to a tip of
this driving motor 135a and rotates together with the

driving motor 135a.
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[0045] This transmission shaft 135b is a cylindrical
worm whose outer periphery includes spiral teeth that
engage with the worm gear 134c of the rotation support
mechanism 134 as illustrated in FIG. 2.

In FIG. 2 in which the bottom surface 131la of the base
frame 131 is separated from the top surface 121 of the
cooking table 120 while remaining substantially parallel to
the top surface 121, the transmission shaft 135b extends in
the up-down direction.

[0046] Therefore, when the driving motor 135a is driven,
the transmission shaft 135b rotates, and the power of the
driving motor 135a is transmitted to the coupling shaft
134b of the rotation support mechanism 134 through the worm
gear 134c that is engaged with the transmission shaft 135Db.

This makes the rotation support mechanism 134 go up
and down with respect to the base frame 131.

[0047] <l.4. Rotation unit>

As illustrated in FIG. 1, the rotation unit 140
includes an actuator 141, one end side of which is coupled
to the rotation unit support part 123 of the cooking table
120, and a coupling shaft 142, which is coupled to the
other end side of the actuator 141 and extends in a
direction (left-right direction) orthogonal to the
longitudinal direction (front-rear direction) of the
actuator 141.

[0048] The actuator 141 is capable of extension and
contraction in the longitudinal direction.

The coupling shaft 142 is coupled to the left side
surface of the base frame 131 of the container holding unit
130 as illustrated in FIG. 1.

The coupling position between the left side surface of
the base frame 131 of the container holding unit 130 and
the coupling shaft 142 of the rotation unit 140 is above
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the rotation shaft 131d of the container holding unit 130
as illustrated in FIG. 1.
[0049] <1.5. Washing unit>

The washing unit 150 is disposed behind the cooking
table 120 and has a top surface 151 thereof inclined
forward as illustrated in FIG. 1.

A cylindrical opening part 15la is formed on the top
surface 151, and a washing nozzle (not illustrated) that
sprays washing water is installed inside this opening part
151a.

As illustrated in FIG. 1 and FIG. 4, the washing unit
150 includes a solenoid valve 152 that is disposed in a
flow channel connecting between a water supply source (not
illustrated) and the washing nozzle to open and close the
flow channel.

[0050] <l.6. Control unit>

The control unit 160 is provided inside the cooking
table 120 as illustrated in FIG. 1.

As illustrated in FIG. 4, the control unit 160
includes at least a heating control part 161 that controls
the container heating part 132 of the container holding
unit 130, a stirring control part 162 that controls the
driving of the driving motor 133b of the container rotation
mechanism 133 of the container holding unit 130, a posture
control part 163 that controls the driving of the driving
motor 135a of the rotation driving mechanism 135 of the
container holding unit 130 and the actuator 141 of the
rotation unit 140, and a washing control part 164 that
controls the solenoid wvalve 152b of the washing unit 150.
[0051] <2. Operation of automated cooking device
(various postures) >

Next, an operation of the automated cooking device 100

is described with reference to FIG. 5 to FIG. 8.
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FIG. 5 is a right side view of the automated cooking
device 100 illustrated in FIG. 1 in the ingredient
receiving posture. FIG. 6A is a right side view of the
automated cooking device 100 illustrated in FIG. 1 in the
cooking posture. FIG. 6B is a main part cross-sectional
view of the automated cooking device 100 illustrated in
FIG. 1 in the cooking posture. FIG. 7 is a left side view
of the automated cooking device 100 illustrated in FIG. 1
in the serving posture. FIG. 8 is a left side view of the
automated cooking device 100 illustrated in FIG. 1 in the
washing posture.

[0052] The automated cooking device 100 having received
a cooking instruction based on a user's operation causes
the control unit 160 to control the driving of the rotation
driving mechanism 135 of the container holding unit 130 and
the rotation unit 140, so that the container holding unit
130 changes to the ingredient receiving posture, the
cooking posture, the serving posture, or the washing
posture, thereby automatically cooking the food.

[0053] <2.1. Ingredient receiving posture>

First, the ingredient receiving posture is described
based on FIG. 5.

The ingredient receiving posture is the posture in
which the cooking container 110 receives ingredients I (for
example, food ingredients, liquid seasoning, or the like)
from an ingredient supply device (not illustrated) that
supplies the ingredients I to the cooking container 110.
[0054] Specifically, as illustrated in FIG. 5, in the
ingredient receiving posture, the bottom surface 131la of
the base frame 131 is separated from the top surface 121 of
the cooking table 120 while remaining substantially
parallel to the top surface 121, and moreover, the annular

member 134d of the rotation support mechanism 134 remains
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substantially parallel to the top surface 121 of the
cooking table 120.

Thus, in the ingredient receiving posture, the upper
brim part 111 of the cooking container 110 is substantially
parallel to the top surface 121 of the cooking table 120.
[0055] <2.2. Cooking posture>

Next, the cooking posture is described based on FIG.
6A and FIG. 6B.

The cooking posture is the posture in which the
container rotation mechanism 133 rotates the cooking
container 110 with the cooking container 110 inclined
forward with respect to the cooking table 120 (that is, to
the horizontal plane), thereby stirring the ingredients in
the cooking container 110.

[0056] Specifically, as illustrated in FIG. 6A, 1in the
cooking posture, the bottom surface 131la of the base frame
131 is separated from the top surface 121 of the cooking
table 120 while remaining substantially parallel to the top
surface 121, and moreover, the annular member 134d of the
rotation support mechanism 134 remains substantially
parallel to the inclined surface 131b of the base frame
131.

Thus, as illustrated in FIG. 6B, in the cooking
posture, the outer bottom surface 118 of the cooking
container 110 faces the container heating part 132 with a
space therebetween while remaining substantially parallel
to the container heating part 132, and an outer side
surface 119 of the cooking container 110 is in contact with
the roller 133a of the container rotation mechanism 133.

In this state, by supplying current to the container
heating part 132 and applying an alternating current, a
magnetic flux alternating at the same frequency as that

alternating current is generated in the container heating
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part 132, causing an induction current in the cooking
container 110. Thus, heat is generated in the cooking
container 110.

By rotating the driving motor 133b of the container
rotation mechanism 133, the cooking container 110 rotates
about the central axis PC via the roller 133a.

This rotation of the cooking container 110 causes the
ingredients input into the cooking container 110 to be
stirred by the stirring member 116 of the cooking container
110.

[0057] Thus, the container heating part 132 of the
container holding unit 130 in the cooking posture heats the
bottom part of the cooking container 110 while securing the
sufficient facing area from the outer bottom surface 118 of
the cooking container 110, making it possible to heat the
cooking container 110 without unevenness while smoothly
rotating the cooking container 110 in the cooking posture.
[0058] In addition, since the cooking container 110
includes the stirring member 116, even if the ingredients
are biased on the vertically lower side of the cooking
container 110 when the cooking container 110 is rotated in
the cooking posture, the ingredients are stirred
sufficiently, making it possible to stir the ingredients I
uniformly without unevenness.

Heating the cooking container 110 by the container
heating part 132 in the cooking posture does not have to be
intermittent, and the heating may be performed as
appropriate or stopped depending on the contents of the
food.

[0059] <2.3. Serving posture>

Next, the serving posture is described based on FIG.
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The serving posture is the posture in which the
container holding unit 130 is inclined forward toward the
cooking table 120 more than in the cooking posture, and the
cooking container 110 is directed downward to the dish D
placed on the front side of the container holding unit 130.
[0060] Specifically, as illustrated in FIG. 7, in the
serving posture, the actuator 141 of the rotation unit 140
is extended to make the bottom surface 13la of the base
frame 131 inclined with respect to the top surface 121 of
the cooking table 120, while the annular member 134d of the
rotation support mechanism 134 remains substantially
parallel to the inclined surface 131b of the base frame
131.

Thus, in the serving posture, the cooking container
110 is inclined forward with respect to the dish D.

At this time, the cooking container 110 will not fall
out of the container holding unit 130 because the lower
brim part 112 of the cooking container 110 is held by the
container fall prevention parts 134e of the container
holding unit 130.

[0061] In the serving posture, the container heating
part 132 may or may not heat the cooking container 110.
[0062] <2.4. Washing posture>

Finally, the washing posture is described based on
FIG. 8.

The washing posture is the posture in which the
rotation support mechanism 134 of the container holding
unit 130 is inclined backward with respect to the base
frame 131 and the cooking container 110 is washed on the
rear side of the container holding unit 130.

[0063] Specifically, as illustrated in FIG. 8, in the
washing posture, the bottom surface 131la of the base frame

131 is separated from the top surface 121 of the cooking
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table 120 while remaining substantially parallel to the top
surface 121, and the annular member 134d of the rotation
support mechanism 134 remains substantially parallel to the
top surface 151 of the washing unit 150.

Thus, in the washing posture, the upper brim part 111
of the cooking container 110 is substantially parallel to
the top surface 151 of the washing unit 150 and the inner
bottom surface 113 of the cooking container 110 faces the
opening part 15l1la of the washing unit 150.

That is to say, the opening part of the cooking
container 110 is directed downward.

Thus, when the inner surface (inner bottom surface 113
and inner side surface 117) of the cooking container 110 is
washed with washing water, the stain on the inner surface
of the cooking container 110 flows down together with the
washing water, making it difficult for the washing water or
stain to remain on the inner surface of the cooking
container 110 after the cooking container 110 is washed in
the washing posture.

[0064] In the washing posture, the cooking container 110
will not fall out of the container holding unit 130 because
the lower brim part 112 of the cooking container 110 is
held by the container fall prevention parts 134e of the
container holding unit 130.

[0065] <3. Effects of automated cooking device 100>

According to the automated cooking device 100
described above, the driving of the rotation driving
mechanism 135 of the container holding unit 130 and the
rotation unit 140 is controlled so as to change the
container holding unit 130 to any of the ingredient
receiving posture, the cooking posture, the serving
posture, and the washing posture. Thus, by simply changing

the container holding unit 130 in the order of the



10

15

20

25

30

25

ingredient receiving posture, the cooking posture, and the
serving posture, the ingredients I can be stirred and
cooked, and served on the dish D. Accordingly, by
repeatedly changing the container holding unit 130 in the
order of the ingredient receiving posture, the cooking
posture, the serving posture, and the washing posture, a
large amount of foods can be cooked automatically.

[0066] Additionally, the pivot axis UC of the container
holding unit 130 with respect to the cooking table 120 is
disposed apart to the front side from the rotation axis C
of the rotation support mechanism 134 of the container
holding unit 130 with respect to the base frame 131, and
the control unit 160 controls the driving of the rotation
driving mechanism 135 of the container holding unit 130 and
the rotation unit 140 so as to change the container holding
unit 130 to at least the serving posture in which the
container holding unit 130 is inclined forward more than in
the cooking posture with respect to the cooking table 120
so as to make the cooking container 110 face downward to
the dish D placed on the front side of the container
holding unit 130, and the washing posture in which the
rotation support mechanism 134 of the container holding
unit 130 is inclined backward with respect to the base
frame 131 and the cooking container 110 is washed on the
rear side of the container holding unit 130. Thus, the
position of the cooking container 110 in the front-rear
direction in the serving posture and the position of the
cooking container 110 in the front-rear direction in the
washing posture get away from each other in the front-rear
direction farther than in the case where the cooking
container 110 is rotated in the front-rear direction of the
cooking table 120 by one rotation shaft. Accordingly, when

the cooking container 110 is washed in the washing posture,



10

15

20

25

30

26

the washing water for washing the inner surface of the
cooking container 110 and the stain adhering to the inner
surface of the cooking container 110 do not easily splash
onto the dish D, making it possible to wash the cooking
container without staining the food or the dish D on which
the food is served.

Second example

[0067] An automated cooking device 200 according to a
second example of the present invention will be described
next based on FIG. 9A and FIG. 9B.

FIG. 9A is a main part cross-sectional view in which a
container fall prevention part 234e of the automated
cooking device 200 according to the second example of the
present invention is closed. FIG. 9B is a main part cross-
sectional view in which the container fall prevention part
234e of the automated cooking device 200 according to the
second example of the present invention is open.

[0068] The automated cooking device 200 according to the
second example is an automated cooking device in which the
cooking container 110 of the automated cooking device 100
according to the first example is detachable from the
rotation support mechanism 134 of the container holding
unit 130.

Since many components of the automated cooking device
200 according to the second example are also common to
those of the automated cooking device 100 according to the
first example, the detailed description of the common items
is omitted.

[0069] In a rotation support mechanism 234 of a
container holding unit 230, an annular member 234d includes
a base plate support part 234d2 protruding upward, as
illustrated in FIG. O9A.
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A base plate 234el of the container fall prevention
part 234e is an L-shaped member in side view, including a
rising part, a horizontal part, and a bending part.

This base plate 234el is rotatably engaged with the
base plate support part 234d2 of the annular member 234d.

Therefore, the base plate 234el is rotatable with
respect to the annular member 234d, and when the horizontal
part of the base plate 234el is in contact with the annular
member 234d, the rising part of the base plate 234el rises
perpendicular to the horizontal part.

[0070] In the automated cooking device 200 according to
the second example, a cooking container 210 can be held by
closing the container fall prevention part 234e as
illustrated in FIG. 9A, or the cooking container 210 can be
detached by opening the container fall prevention part 234e
as illustrated in FIG. 9B.

That is to say, by closing the container fall
prevention part 234e as illustrated in FIG. 9A, an upper
pressing roller 234e2 and a lower pressing roller 234e3
hold a lower brim part 212 of the cooking container 210 and
by opening the container fall prevention part 234e as
illustrated in FIG. 9B (collapsing the base plate 234el in
a direction away from the cooking container 210), the upper
pressing roller 234e2 and the lower pressing roller 234e3
are separated from the lower brim part 212 of the cooking
container 210 and the holding of the lower brim part 212 of
the cooking container 210 by the upper pressing roller
234e2 and the lower pressing roller 234e3 is released.
[0071] Thus, in the automated cooking device 200
according to the second example, the cooking container 210
is detachably attached to the container holding unit 230,

which allows only the cooking container 210 to be detached
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without disassembling the entire device, making it easy to
maintain the cooking container 210.
[0072] <Modification>

Although the automated cooking devices according to an
example of the present invention have been described above,
the automated cooking device of the present invention is
not limited to the automated cooking devices in the above
examples.

[0073] For example, the stirring member of the cooking
container is provided on the inner bottom surface through
the coupling member in the above example; however, the
stirring member may be provided on the inner side surface.
[0074] For example, the rotation unit is provided on the
left side of the base frame and has the actuator and the
coupling shaft in the above example; however, the
configuration and arrangement of the rotation unit are not
limited to these as long as the container holding unit can
go up and down with respect to the cooking table.

[0075] For example, the washing unit washes the cooking
container with the washing water in the above example;
however, the method of washing the inner surface of the
cooking container is not limited to the washing with water.

In the above example, the automated cooking device is
equipped with the washing unit; however, the washing unit
may be separated from the automated cooking device.

When the washing unit is separated from the automated
cooking device, the automated cooking device and the
washing unit are controlled by control devices that control
the behavior of the automated cooking unit and the behavior
of the washing unit.

[0076] For example, the container heating part of the
container holding unit heats the cooking container by

induction current in the above example; however, the mode
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of the container heating part is not limited to this and
can be any type that can heat the cooking container. For
example, a radiant heater or a sheath heater that heats the
cooking container by heating with a heating wire may be
used.

[0077] For example, the automated cooking device in the
above example automatically cooks by automatically changing
the posture of the container holding unit to the ingredient
receiving posture, the cooking posture, the serving
posture, and the washing posture according to cooking
instructions based on the user's operations; however, a
series of posture changes does not need to be performed
automatically.

In other words, the automated cooking device may only
change the posture of the container holding unit to any of
the ingredient receiving posture, the cooking posture, the
serving posture, and the washing posture according to

cooking instructions based on the user's operations.

Reference Signs List
[0078] 100, 200 Automated cooking device
110, 210 Cooking container
111 Upper brim part
112, 212 Lower brim part
113 Inner bottom surface
113a Bottom surface protrusion part
114 Coupling member
115 Fastening member
116 Stirring member
117 Inner side surface
118 Outer bottom surface
119 Outer side surface

120 Cooking table
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121 Top surface

122 Container holding unit support part

123 Rotation unit support part

130, 230 Container holding unit

131 Base frame

131a
131b
131c
131d
131e
131f
131g
131h

Bottom surface
Inclined surface
Vertical surface
Rotation shaft
Rear surface
Coupling base part
Right side surface

Left side surface

132 Container heating part

132a

Surface

133 Container rotation mechanism

133a
133b

Roller

Driving motor

134, 234 Rotation support mechanism

134a
134b
134c
134d,
13441
234d2
134e,
134e1l,
134e2,
134e3,
234e4
134f
134f1
134f2

Support column

Coupling shaft

Worm gear

234d Annular member

Opening part
Base plate support part

234e Container fall prevention part
234el Base plate
234e2 Upper pressing roller
234e3 Lower pressing roller
Open/close shaft

Bias suppression part
Spacer

Upper roller
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135
135a
135b
140
141
142
150
151
151a
152
160
161
162
163
164
F F
D D
I T
PS
PC
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3 Lower roller

Rotation driving mechanism

Driving motor
Transmission shaft
Rotation unit
Actuator
Coupling shaft
Washing unit
Top surface
Opening part
Solenoid valve
Control unit
Heating control part
Stirring control part
Posture control part
Washing control part
loor surface
ish
ngredient
Internal space

Central axis

C Rotation axis

UucC
ol
©2

container

Pivot axis

Outer diameter of main body of cooking container

Outer diameter of lower brim part of cooking
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CLAIMS
1. An automated cooking device comprising:

a container holding unit pivotally provided in a
manner of being able to go up and down in a front-rear
direction of a cooking table and configured to hold a
cooking container with a bottomed cylindrical shape;

a rotation unit provided between the cooking table and
the container holding unit and configured to make the
container holding unit go up and down with respect to the
cooking table; and

a control unit configured to control driving of the
container holding unit and the rotation unit,

the automated cooking device being configured to at
least stir and cook ingredients contained in the cooking
container, wherein

the container holding unit includes a base frame
coupled to the rotation unit, a container rotation
mechanism provided in the base frame and configured to
rotate the cooking container using, as a center, a central
axis extending in a depth direction of the cooking
container, a rotation support mechanism pivotally provided
on the base frame and supporting rotation of the cooking
container, and a rotation driving mechanism configured to
rotate the rotation support mechanism in a manner of being
able to make the rotation support mechanism go up and down
in the front-rear direction of the cooking table with
respect to the base frame,

a pivot axis of the container holding unit with
respect to the cooking table is disposed apart to a front
side from a rotation axis of the rotation support mechanism
of the container holding unit with respect to the base

frame, and



10

15

20

25

30

33

the control unit controls the driving of the rotation
driving mechanism of the container holding unit and the
rotation unit so as to change the container holding unit to
any of an ingredient receiving posture in which the cooking
container receives the ingredients from an ingredient
supply device that supplies the ingredients to the cooking
container, a cooking posture in which the container
rotation mechanism rotates the cooking container in a state
in which the cooking container is inclined forward with
respect to the cooking table so as to stir the ingredients,
a serving posture in which the container holding unit is
inclined forward more than in the cooking posture with
respect to the cooking table so as to make the cooking
container face downward to a dish placed on the front side
of the container holding unit, and a washing posture in
which the rotation support mechanism of the container
holding unit is inclined backward with respect to the base
frame and the cooking container is washed on a rear side of

the container holding unit.

2. The automated cooking device according to claim 1,
wherein an opening part of the cooking container is

directed downward in the washing posture.

3. The automated cooking device according to claim 1 or
2, wherein the container holding unit includes a container
heating part configured to heat the cooking container while
facing, with a space, an outer bottom surface of the

cooking container in the cooking posture.

4. The automated cooking device according to any one of
claims 1 to 3, wherein the cooking container is detachably

attached to the container holding unit.
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5. The automated cooking device according to any one of
claims 1 to 4, wherein the cooking container includes a
stirring member provided on an inner bottom surface or an
inner side surface of the cooking container and protruding

toward an internal space of the cooking container.



