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(57) A discharge device coupled to a storage con-
tainer accommodating contents to discharge a fixed
quantity of the contents includes: a fixed portion config-
ured to fix the discharge device to the storage container;
a passage portion having an opening formed in a shape
of a through-hole, through which the contents are dis-
charged, at an upper end and configured to form a move-
ment path for discharging the fixed quantity of the con-
tents; and a passing movement portion rotatably installed
at the fixed portion and configured to rotate for the con-
tents to pass, wherein the passing movement portion in-
cludes an opening member configured to open or close
the opening, a rotating shaft portion connected to the
opening member and having a rotating shaft that serves
as a center of rotational movement, and a blocking mem-
ber connected to the rotating shaft portion and configured
to rotate together with the opening member, while the
storage container and the discharge device are tilted at
a critical angle of inclination from an angle of inclination
of 0° at which the storage container and the discharge
device stand upright, a center of gravity of the passing
movement portion is configured to be positioned relative
to the rotating shaft for rotation of the passing movement
portion to be suppressed, and the critical angle of incli-
nation is an angle of the storage container relative to the
angle of inclination of 0° at which the contents come in
contact with the opening member.
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Description

[Technical Field]

[0001] The present invention relates to a device for dis-
charging a fixed quantity of contents, and more particu-
larly, to a discharge device for discharging a fixed quantity
of contents such as pills, tablets, or parts accommodated
in a container, a content storage container having the
discharge device, and a content management system.

[Background Art]

[0002] Generally, pills, tablets, drugs in the form of cap-
sules, health supplements, vitamins, small sweets, cos-
metic products, small parts such as screws, etc. are pro-
duced as contents in the form of small solid articles (here-
inafter referred to as "contents") and are accommodated
in a container.
[0003] For contents such as drugs or health supple-
ments, it is important to make sure that the contents are
taken in fixed amounts to prevent overuse or addiction
as well as to maximize efficacy.
[0004] Also, for tools or parts such as screws, pins, or
washers, there is a need for inventory management on
site through discharge of a fixed quantity and automatic
detection of the discharge.
[0005] Contents are sold after being accommodated
in a predetermined container, and a conventional content
storage container includes a container main body in
which contents are accommodated and a stopper open-
ably and closeably coupled to the container main body.
Therefore, in order to ingest or use the contents, the stop-
per is opened from the container main body, and then
the container main body is tilted or a hand is put into the
container main body to take out the contents, and here,
a large quantity of the contents may pour out, or the
amount of contents grabbed by hand may be different
each time. As a result, it is difficult to take out the contents
one at a time or only a necessary demand amount.
[0006] When drugs or vitamins are taken, there is a
need to promote convenience and guide the drugs or
vitamins to be taken in fixed amounts by accurately ad-
justing the discharge of the contents without error and
preventing more than a demand amount of the contents
from being discharged. In particular, when Internet of
Things (IoT) technology including a sensor is applied to
a device for discharging a fixed quantity and an accom-
modating container in order to manage stored contents,
through real-time automatic datafication of the detection
of discharge of a fixed quantity and ingestion or use of
the contents, management and use of the data may be
possible.
[0007] Even for application of the IoT technology, a
content discharge device should be able to accurately
discharge a desired fixed quantity of contents without
error. However, there is a problem in that conventional
discharge devices lack convenience in use or have an

error in discharging a fixed quantity.

[Disclosure]

[Technical Problem]

[0008] The present invention is directed to providing a
discharge device for discharging, without error, a fixed
quantity of contents from a container accommodating the
contents therein and a storage container having the dis-
charge device.
[0009] The present invention is also directed to provid-
ing a content discharge device simultaneously having
excellent convenience in use and excellent accuracy in
controlling a discharge amount and a storage container
having the content discharge device.

[Technical Solution]

[0010] One aspect of the present invention provides a
device for discharging a fixed quantity of contents that is
to be coupled to a container main body accommodating
the contents, the device including: a fixed portion fixed
to the container main body for the device to be coupled
to the container main body; and a passing movement
portion rotatably installed at the fixed portion and config-
ured to move for the contents to pass.
[0011] The passing movement portion may include an
opening member configured to open or close an opening,
a rotating shaft serving as a center of rotational move-
ment, and a blocking member connected to the rotating
shaft and configured to rotate together with the opening
member.
[0012] While the device is tilted at a critical angle of
inclination from an upright state, a center of gravity of the
passing movement portion may be configured to be po-
sitioned along the rotating shaft for a rotational force to
act in a direction opposite to a direction of inclination of
the device. The critical angle of inclination may be an
angle of the device at the time the contents come in con-
tact with the opening member, relative to the upright state
of the device (in which the angle of inclination is 0°). That
is, the critical angle of inclination may be an angle at
which the contents begin to come in contact with the
opening member and apply impact thereto.
[0013] Since the passing movement portion of the de-
vice is configured to not move relative to the container
main body until the angle of inclination reaches the critical
angle of inclination from 0°, in a state in which the angle
of inclination is less than or equal to the critical angle of
inclination, the angle of inclination of the device may be
considered to be the same as an angle of inclination of
the container main body.
[0014] In order to guide movement of the contents, the
fixed portion may include a passage portion configured
to form a movement path for discharging a fixed quantity
of the contents and a fixing member configured to fix the
passage portion to the container main body.
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[0015] The fixed portion may include a duct-type pas-
sage portion configured to form a movement path for dis-
charging a fixed quantity of the contents and a guide pas-
sage connected to the passage portion to guide the con-
tents. The contents may move along the guide passage,
enter the passage portion, and then be discharged to the
outside through an opening formed at an upper end of
the passage portion.
[0016] The passing movement portion may be dis-
posed to form one sidewall of the passage portion.
[0017] The center of gravity of the passing movement
portion may be configured to be positioned in a range of
-90° to 0° relative to a horizontal axis having the rotating
shaft as its origin. Specifically, when the rotating shaft is
the z-axis, an intermediate point between both ends of
the rotating shaft may be an origin, and an xy plane in-
cluding the origin may be presumed. On the xy plane, a
horizontal axis from the origin may be the x-axis, and a
vertical axis therefrom may be the y-axis.
[0018] Another aspect of the present invention pro-
vides a discharge device to be coupled to a container
main body accommodating contents, the discharge de-
vice including: a passage portion configured to form a
movement path for discharging a fixed quantity of the
contents; and a passing movement portion rotatably in-
stalled at the passage portion and configured to rotate
for the contents to be discharged.
[0019] An opening may be formed at an upper end of
the passage portion, and due to the rotation of the pass-
ing movement portion, the opening at the upper end of
the passage portion may be opened, and the contents
may be discharged therethrough.
[0020] The passing movement portion may include an
opening member configured to open or close the open-
ing, a rotating shaft serving as a center of the rotational
movement, and a blocking member connected to the ro-
tating shaft and configured to rotate together with the
opening member, and the passing movement portion
may form at least a portion of one sidewall of the passage
portion.
[0021] The opening member and the blocking member
may be strongly coupled via a rotating shaft portion and
may rotate as free ends relative to the rotating shaft por-
tion. The opening member, the blocking member, and
the rotating shaft portion may be integrally formed, but
the present invention is not limited thereto.
[0022] The discharge device according to one embod-
iment of the present invention may further include a de-
tector provided at the passage portion to detect the con-
tents discharged due to the rotation of the passing move-
ment portion.
[0023] A duct-type passage portion may form a move-
ment path for discharging a fixed quantity of the contents,
the passage portion may have a lower portion connected
to a guide portion configured to guide the contents, and
the contents may move along the guide portion, enter
the passage portion, and then be discharged to the out-
side through the opening at the upper end of the passage

portion.
[0024] The detector may include a light receiver and a
light emitter, light radiated from the light emitter may pass
through a path along which the contents move in order
to be discharged and may be detected by the light re-
ceiver, and whether the contents have been discharged
may be determined based on a quantity of the detected
light.
[0025] More specifically, whether the contents have
been discharged may be determined based on a pattern
of changes over time in the quantity of the light detected
by the light receiver.
[0026] The light receiver and the light emitter may be
disposed to face each other on both sidewalls formed at
left and right sides of the one sidewall.
[0027] The discharge device may include a plurality of
detectors each including a light emitter and a light receiv-
er, the light emitter and the light receiver may be disposed
to face each other with a passage portion disposed ther-
ebetween at both side surfaces of the passing movement
portion, and light radiated from the light emitter may pass
through a path along which the contents move in order
to be discharged and may be detected by the light re-
ceiver. In a maximum rotation state in which the passing
movement portion is rotated due to the contents applying
a stroke to the opening member while the discharge de-
vice is tilted at the critical angle of inclination, at least one
of the plurality of detectors may be disposed to be posi-
tioned more downstream of the passage portion than the
rotated blocking member.
[0028] The detector may detect information of the de-
tected contents and may further include: a storing portion
configured to store the information of the contents de-
tected by the detector; a measuring portion configured
to calculate an accumulated discharge amount of the
contents for each period based on the information stored
in the storing portion; and a communication portion con-
figured to send the information of the contents detected
by the detector, the information stored in the storing por-
tion, or information calculated by the measuring portion
to an external device through wired or wireless commu-
nication.
[0029] In a medicine-taking management system in-
cluding a storage container having the discharge device
mounted thereon, a medicine-taking management serv-
er, and a user terminal, the user terminal which is an
information processor includes: a communication portion
configured to wirelessly communicate with the storage
container and the medicine-taking management server;
an output portion; and a controller configured to receive
medicine-taking state information from the detector of
the discharge device, receive medicine-taking schedule
information from the medicine-taking management serv-
er, use the medicine-taking schedule information and the
medicine-taking state information to generate medicine-
taking management information relating to a user, and
output the medicine-taking management information to
the output portion.
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[0030] The output portion may output the medicine-
taking management information using text, images, or
voice.
[0031] Also, a configuration identical to the medicine-
taking management system may be configured as a con-
tent management system. In a content management sys-
tem including a storage container having the above-de-
scribed discharge device installed thereon, a content
management server, and a user terminal, the storage
container includes a control module, a communication
module that is able to wirelessly communicate with an
external device, a clock, and a storing portion, and the
control module is able to communicate with the user ter-
minal or external device through the communication
module.

[Advantageous Effects]

[0032] According to one aspect of the present inven-
tion, it is possible to provide a discharge device that can
discharge a fixed quantity of contents from a storage con-
tainer per discharge without error and thus has excellent
accuracy, and due to excellent accuracy, errors in sens-
ing and data management can be reduced.
[0033] According to another aspect of the present in-
vention, it is possible to provide a fixed-quantity dis-
charge device that can, when a user uses a storage con-
tainer in a tilted state, reduce discharge errors just by
physical operations of the storage container and the dis-
charge device without electrical energy consumption and
thus has excellent performance.

[Description of Drawings]

[0034]

FIG. 1 is a perspective view of a content storage
container.
FIG. 2 is an exploded perspective view of the content
storage container having a discharge device accord-
ing to one embodiment of the present invention.
FIG. 3 shows a perspective view of a passing move-
ment portion of the discharge device according to
one embodiment of the present invention and a lon-
gitudinal cross-sectional view of an operational proc-
ess when a pill passes.
FIG. 4 is a view illustrating a tilted state of the content
storage container having the discharge device ac-
cording to one embodiment of the present invention
and changes in the position of contents due to the
tilting.
FIG. 5 is a view illustrating a case where two pieces
of contents are discharged one after another in the
state in which the content storage container having
the discharge device of FIG. 4 is tilted.
FIG. 6 is a main view illustrating a tilted state of the
content storage container having the discharge de-
vice according to an embodiment of the present in-

vention.
FIG. 7 is a conceptual diagram relating to a gravita-
tional action due to tilted states of the content storage
container having the discharge device according to
various embodiments.
FIG. 8 is a detailed conceptual diagram relating to
the gravitational action due to the tilted states of the
content storage container having the discharge de-
vice of the present invention.
FIG. 9 is a cross-sectional view illustrating changes
in posture of the contents and the discharge device
and the position of the center of gravity of the passing
movement portion in a process in which the content
storage container having the discharge device
mounted thereon according to an embodiment of the
present invention is tilted to discharge the contents.
FIG. 10 is a cut-out perspective view of the content
storage container having the discharge device
mounted thereon according to an embodiment of the
present invention.
FIGS. 11 to 13 are views of the content storage con-
tainer having the discharge device, which has a de-
tector, mounted thereon according to an embodi-
ment of the present invention.
FIGS. 14 to 17 are cut-out perspective views of the
discharge device having a detector installed thereon
and the content storage container according to an-
other embodiment of the present invention.
FIG. 18 is a block diagram of a medicine-taking man-
agement system including the content storage con-
tainer having the discharge device mounted thereon
according to an embodiment of the present inven-
tion.

[Modes of the Invention]

[0035] Hereinafter, a discharge device, a storage con-
tainer, and a medicine-taking management device ac-
cording to one embodiment of the present invention will
be described with reference to the accompanying draw-
ings. In this process, thicknesses of lines or sizes of com-
ponents illustrated in the drawings may be exaggerated
for clarity and convenience of description. Also, terms
mentioned below are terms defined in consideration of
functions in the present invention and may be changed
according to an intention or customary practice of a work-
er or an operator. Therefore, such terms should be de-
fined based on the content throughout the specification.
[0036] FIG. 1 is a perspective view illustrating an ex-
terior of a content storage container, and FIG. 2 is an
exploded perspective view of the content storage con-
tainer having a discharge device according to one em-
bodiment of the present invention.
[0037] Referring to FIG. 2, a container main body 110
has an accommodating portion 117 having a cylindrical
shape and configured to accommodate and store con-
tents therein and a neck portion 116 extending upward
from the accommodating portion 117. An opening is

5 6 



EP 4 371 902 A1

5

5

10

15

20

25

30

35

40

45

50

55

formed at an inner portion of the neck portion 116 or an
upper portion of the container main body 110, and the
opening serves as a passage along which a pill is dis-
charged to the outside. A fixed-quantity discharge device
100 is mounted to block the opening at the upper portion
of the container main body 110 and allows a certain fixed
quantity of the contents to be discharged each time.
[0038] Referring to FIGS. 2 to 4, the fixed-quantity dis-
charge device 100 is configured to be mounted on the
container main body and discharge a fixed quantity of
the contents stored in the accommodating portion 117
when a user tilts the container main body.
[0039] The neck portion 116 having an opening 171
formed therein is formed to extend upward from the con-
tainer main body 117, and screw threads for a container
lid to be coupled may be formed on an outer circumfer-
ential surface of the neck portion 116.
[0040] The discharge device 100 includes a fixed por-
tion 120 and a passing movement portion 123. The fixed
portion 120 includes a fixing member 121 fixed and cou-
pled to the neck portion 116. Alternatively, the fixed por-
tion 120 may be coupled to the upper portion of the con-
tainer main body.
[0041] The fixing member 121 may block the opening
171, and an opening 122 may be formed to pass through
one region of the fixing member 121 to allow the contents
to pass through the opening 122 and be discharged from
the container main body to the outside.
[0042] As illustrated in FIG. 2, an edge portion may be
formed on an outer circumferential surface of the fixing
member 121 and may be mounted on the inner circum-
ferential surface or outer circumferential surface of the
neck portion 116, which is formed at the upper portion of
the container main body 110, by being screw-coupled
thereto. The discharge device 100 of the present inven-
tion may be detachably coupled to the container main
body, but the present invention is not limited thereto. The
discharge device 100, particularly the fixing member,
may be coupled to the container main body in various
ways such as adhesion, welding, fitting, and hook cou-
pling, or the fixing member may be integrally formed with
the container main body.
[0043] Meanwhile, a duct-type passage portion 172
configured to form a movement path for discharging a
fixed quantity of contents 5 and a guide passage 182
connected to the passage portion 172 to guide the con-
tents are formed at a lower portion of the opening 122 of
the fixing member 121. A passage in which the opening
122, the passage portion 172, and the guide passage
182 are connected in that order in a substantially straight
line is formed from an upper portion to a lower portion.
[0044] As the container main body is tilted, the contents
move from the accommodating portion 117 to the pas-
sage portion 172 via the guide passage 182 and are dis-
charged to the outside through the opening 122. One
side of the guide passage 182 may be an inner wall of
the container main body or may be formed by a separate
guide portion 180.

[0045] The passage portion 172 is formed by a sidewall
170 extending downward to be adjacent to the opening
122 of the fixing member 121 and the passing movement
portion 123 rotatably coupled to a rotating shaft holding
portion formed at the fixing member.
[0046] The passing movement portion 123 disposed
at the passage portion to form one portion of the passage
portion is rotatably installed at the fixing member and
rotates according to tilting of the container main body, to
which the fixing member is fixed, to enable discharge of
the contents to the outside. While the fixed portion is
strongly fixed and coupled to the container main body
and thus integrally moves with the container main body,
the passing movement portion is able to move (rotate)
relative to the fixed portion and the container main body
about a rotating shaft. That is, the fixed portion is inte-
grally tilted or integrally moves with the container main
body according to tilting or movement thereof.
[0047] The passing movement portion 123 moves cor-
responding to movement of the contents caused by a
gravitational action and opens the fixed portion 120 for
the contents to pass. In the case where the fixed portion
120 is tilted or moves, the passing movement portion 123
may move due to at least one of the self-weight of the
passing movement portion 123, inertia of the passing
movement portion 123, and a force of the contents press-
ing the passing movement portion 123.
[0048] The rotational movement of the passing move-
ment portion 123 that causes the contents to pass occurs
due to gravitational motion of the contents or impact of
the contents on an opening member of the passing move-
ment portion 123, which is due to the fixed portion 120
being tilted, flipped, or shaken.
[0049] Also, the rotational movement of the passing
movement portion 123 may occur due to a movement
force caused by the contents pressing the passing move-
ment portion 123 by the self-weight of the contents. The
center of gravity of the passing movement portion 123 is
positioned in a direction opposite to an external passing
direction of the passing device 100 (an upstream side in
the movement path of the contents), which is a rear of
the position of a rotating shaft 125 of the passing move-
ment portion 123.
[0050] The passing movement portion 123 includes an
opening member 124 disposed in the opening 122, a
rotating shaft portion connected to the opening member
and having the rotating shaft 125 which is the center of
the rotational movement, and a blocking member 127
connected to the rotating shaft portion to rotate together
with the opening member. The rotating shaft portion is
rotatably installed at the rotating shaft holding portion
formed at the fixing member, and the passing movement
portion 123 rotates about the rotating shaft due to gravity
and external force.
[0051] In a normal state in which the storage container
having the discharge device mounted therein stands up-
right, the opening member 124 blocks at least one portion
of the opening 122 and closes the passage portion 172
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from the outside of the housing 110. When, in a state in
which the storage container is tilted at a predetermined
angle or more, the contents move along the inclined pas-
sage portion and push the opening member, the opening
member 124 rotates about the rotating shaft 125, the
opening 122 is opened, and the contents are discharged
to the outside after passing through the opening 122. The
configuration and action of the passing movement portion
123 will be described in detail below with reference to
FIG. 4.
[0052] Meanwhile, as illustrated in FIGS. 2 and 3, the
passing movement portion 123 forms the passage por-
tion 172 together with the sidewall 170 in the normal state.
The sidewall forms three sidewalls of the passage portion
172, and the passing movement portion forms one side-
wall of the passage portion 172.
[0053] A guide portion 190 forms the guide passage
182, and when the container main body is tilted, the con-
tents enter the passage portion 172 via the guide pas-
sage 182 and then are discharged to the outside through
the opening at the upper end of the passage portion. The
guide passage 182 is formed by one portion of an inner
wall of the container main body 117 and the guide por-
tions 180 and 190 disposed adjacent thereto.
[0054] Meanwhile, as illustrated in FIGS. 2 and 3, the
opening member 124 and the blocking member 127 are
connected to each other with a predetermined angle
formed therebetween and the rotating shaft portion dis-
posed therebetween.
[0055] The sizes and angles of the opening member
124 and the blocking member 127 and the size of the
movement path of the contents are designed to accu-
rately control movement and discharge of a desired
amount of contents. For example, in the case where one
piece of contents is a fixed quantity, when one piece of
contents 5 (front passing contents 5) moves in the pas-
sage portion 172, another piece of contents 5 (rear pass-
ing contents 5) is positioned behind the front passing
contents 5 and sequentially moves.
[0056] The blocking member 127 is configured to be
bent, and a bent portion 127b of the blocking member
127 may be deflected linearly or formed as a curved sur-
face. The bent portion 127b at which the blocking mem-
ber 127 is bent may be configured to have a steep slope
close to 90° to prevent more than a demand amount of
contents from entering the fixed portion 120. Of course,
the bent portion 127b may be bent at various other an-
gles.
[0057] One or more detectors configured to detect con-
tents discharged due to rotation of the passing movement
portion are provided at the passage portion or adjacent
to the passage portion. The configuration and arrange-
ment of the detectors will be described below.
[0058] Referring to FIG. 4, when a user tilts the storage
container standing upright (at an angle of inclination of
0°, see FIG. 4A) 90° or more, and a state of FIG. 4B is
reached, the contents on the bottom of the container main
body move to the passage portion along the guide pas-

sage. Here, for the movement path of the contents to be
secured, the blocking member 127 of the passing move-
ment portion may be designed to not close the passage
portion, and the opening member 124 may be designed
to keep the opening closed.
[0059] In FIG. 4A, in a case where the center of gravity
of the passing movement portion is at the right side about
the rotating shaft, the passing movement portion receives
a clockwise rotational force, but rotation of the passing
movement portion is limited by a stopper 129 positioned
at one side of the fixing member 121. The stopper is
positioned adjacent to the opening 122 of the fixing mem-
ber and comes in contact with a tip of the opening member
to prevent further clockwise rotation of the opening mem-
ber toward the passage portion. The position and shape
of the stopper 129 may be designed in various ways for
the stopper 129 to have the above function.
[0060] In FIG. 4B, a center of gravity G of the passing
movement portion 123 is positioned to the right of a ver-
tical line of the rotating shaft 125 (in the direction of grav-
ity, indicated with a one-dot chain line). In the case where
the center of gravity of the passing movement portion is
at the right side about the rotating shaft, the passing
movement portion receives a clockwise rotational force,
and a state in which the blocking member 127 does not
close the passage portion, and the opening member 124
closes the opening is maintained. In a case where a user
tilts the receiving container, and thus the fixed portion
120 strongly fixed to the receiving container is tilted to-
gether, due to a difference between the position of the
center of gravity G of the passing movement portion and
the position of the center of rotation 125, the rotational
movement of the passing movement portion 123 may be
prevented or delayed. That is, due to action of torque
caused by gravity that affects the center of gravity of the
passing movement portion relative to the position of the
rotating shaft 125 which is the center of rotational move-
ment of the passing movement portion 123, even in the
state in which the fixed portion is tilted, the blocking mem-
ber of the passing movement portion keeps the passage
portion open from the guide portion.
[0061] As illustrated in FIG. 4C, in the case where the
storage container (and the fixed portion fixed thereto) is
tilted at a larger angle compared to FIG. 4B, and the
storage container (and the fixed portion fixed thereto) is
tilted at a predetermined angle of inclination (critical angle
of inclination) from an initial state (an angle of inclination
of 0°), a piece of contents 5 that has moved through the
passage portion first (preceding contents 5) moves and
comes in contact with the opening member. As illustrated
in FIG. 4C, the preceding contents 5 in contact with the
opening member push the opening member 124 from a
rear end of the opening member 124. Here, the weight
of the contents and impact caused by a movement
amount of the contents that are applied from the rear end
of the opening member 124 overcome the clockwise
torque caused by gravity that is applied to the center of
gravity G of the passing movement portion 123 and make
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the passing movement portion 123 rotate counterclock-
wise about the rotating shaft 125.
[0062] Due to the counterclockwise rotation of the
opening member 124, the opening is opened, and the
preceding contents are discharged to the outside of the
storage container (see FIG. 4D). Here, due to the rotation
of the passing movement portion 123, the blocking mem-
ber 127, which is a portion of the passing movement por-
tion 123, also rotates together with the opening member
and is positioned in front of succeeding contents 5. Ac-
cordingly, the blocking member 127 blocks entry of the
succeeding contents 5 that are about to enter the pas-
sage portion 172 from the guide passage 182.
[0063] As illustrated in FIG. 4D, as the preceding con-
tents are discharged due to the rotation of the passing
movement portion 123, and the blocking member 127
blocks the passage portion 172, the succeeding contents
5b are prevented from entering the passage portion 172
after moving along the guide passage. Further, as illus-
trated in FIG. 4D, the succeeding contents apply a stroke
to the blocking member 127 after passing through the
guide passage and serve as a stopper to prevent the
passing movement portion from returning to its original
state. That is, after the discharge of the preceding con-
tents, when the impact of the preceding contents applied
to the opening member disappears, the passing move-
ment portion receives torque causing the passing move-
ment portion to rotate clockwise about the rotating shaft
and return to its original position, but due to the succeed-
ing contents applying a weight to the blocking member,
the passing movement portion is not able to return to its
original position.
[0064] In this way, as the succeeding contents, which
move along the inclined movement path, apply a stroke
to the blocking member 127 positioned in front of the
succeeding contents and act as a stopper to prevent the
passing movement portion from returning to its original
position and cause the blocking member to block the pas-
sage portion, additional contents are not discharged
through the passage portion. In this way, by preventing
pieces of contents from being discharged one after an-
other, one piece of contents, which is a fixed quantity of
the contents, can be discharged at a time.
[0065] Then, when the user tilts the storage container
back to its original state so that the storage container
stands upright as in the normal state, all of the pieces of
contents that are not discharged, including the succeed-
ing contents, fall to the container main body 117 at a
lower portion and are stored therein. Such a series of
operational mechanisms enables discharge of a fixed
quantity of contents and storage of the remaining con-
tents.
[0066] However, the inventors of the present invention
have found some cases in which the above-described
operational mechanisms do not work properly. Hereinaf-
ter, such cases will be described with reference to FIG. 5.
[0067] FIG. 5A illustrates a state in which the storage
container and the fixed portion stand upright (with an an-

gle of inclination of 0°) as illustrated in FIG. 4A.
[0068] FIG. 5B illustrates a state in which the storage
container and the fixed portion are tilted slightly more
than 90° as illustrated in FIG. 4B, and in this state, a pill
which is preceding contents 5 is about to enter the pas-
sage portion from the guide passage. In this state, the
center of gravity G of the passing movement portion is
positioned at the right side of the rotating shaft (positioned
on the one-dot chain line) such that the passing move-
ment portion receives a clockwise rotational force, and
accordingly, the blocking member 127 does not close the
passage portion, and the opening member 124 closes
the opening.
[0069] As illustrated in FIG. 5C, in the case where the
storage container (and the fixed portion fixed thereto) is
tilted at a larger angle, and the storage container (and
the fixed portion fixed thereto) is tilted at a predetermined
critical angle of inclination from an initial state (an angle
of inclination of 0°), preceding contents 5 that have
moved through the passage portion first come in contact
with the opening member.
[0070] Then, as illustrated in FIG. 5C, the preceding
contents 5 come in contact with the opening member 124
and then push the opening member 124. Impact caused
by the weight of the contents 5 that is applied from the
rear end side of the opening member 124 causes the
passing movement portion 123 to rotate counterclock-
wise about the rotating shaft 125. Due to the counter-
clockwise rotation of the opening member 124, the open-
ing is opened, and the preceding contents 5 are dis-
charged to the outside of the storage container (see FIG.
5D).
[0071] However, unlike in FIG. 4C, the succeeding
contents of FIG. 5C are positioned with a significant gap
from the preceding contents instead of being adjacent
thereto. In the case where the amount of contents is small
or the critical angle of inclination is relatively small, the
succeeding contents may be positioned at an entrance
of the guide passage or positioned in the accommodating
portion in a state in which the preceding contents are
discharged. Referring to FIG. 5D, as the preceding con-
tents are discharged due to the rotation of the passing
movement portion 123, the blocking member 127, which
is a portion of the passing movement portion 123, also
rotates and blocks the passage portion 172. Here, since
the succeeding contents are not approaching the block-
ing member 127 yet, in a state in which impact caused
by the weight of the preceding contents is not present,
the relationship between the center of gravity G of the
passing movement portion 123 and the rotating shaft
causes the passing movement portion to return to its orig-
inal position as illustrated in FIG. 5E. Specifically, in FIG.
5E, the center of gravity G of the passing movement por-
tion 123 that is positioned at the right side of the rotating
shaft receives gravity in the vertical direction, and the
passing movement portion 123 rotates clockwise about
the rotating shaft.
[0072] In the case of FIG. 4, the succeeding contents
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5 immediately collide with the blocking member blocking
the passage portion and act as a stopper to block return-
ing of the blocking member, and thus additional dis-
charge is prevented. However, in the case where the
succeeding contents enter while positioned with a signif-
icant gap from the preceding contents as in FIG. 5, some
time is taken for the succeeding contents 5 to enter the
passing portion as illustrated in FIG. 5E, and due to the
passing movement portion rotating and returning during
that time, the blocking member 127 does not block the
passage portion, and the passage portion is open. There-
fore, the succeeding contents immediately enter the pas-
sage portion and then are discharged in the same way
as the preceding contents. Therefore, since the contents
are additionally discharged right after one discharge of
the fixed quantity of the contents, two pieces of contents
are discharged one after another.
[0073] This is a malfunctioning state in the fixed-quan-
tity discharge device that does not occur frequently but
acts as a problem in terms of product reliability. In par-
ticular, such a situation may occur in a case where the
critical angle of inclination is designed to be more than
90° and less than or equal to 130°.
[0074] As a result of study, the inventors of the present
invention have solved the above problem using the rela-
tionship between the center of gravity of the passing
movement portion and the rotating shaft.
[0075] Figs 6 to 8 are a longitudinal cross-sectional
view illustrating angles of the storage container and the
fixed portion and a rotational state of the passing move-
ment portion 123 according to the angles.
[0076] FIG. 6 is a conceptual diagram relating to a grav-
itational action due to tilted states of the content storage
container having the discharge device.
[0077] In FIG. 6, when the rotating shaft 125 is the z-
axis, an intermediate point between both ends of the ro-
tating shaft portion may be an origin, and an xy plane
including the origin may be presumed. On the xy plane,
the horizontal axis from the origin is the x-axis, and the
vertical axis therefrom is the y-axis. The cross-section of
the passing movement portion of FIG. 6 is positioned on
the xy plane. The passage portion is positioned substan-
tially along the y-axis.
[0078] In FIG. 6A in which the storage container stands
upright and the angle of inclination is 0°, the center of
gravity of the passing movement portion 123 including
the opening member, the blocking member, and the ro-
tating shaft portion is positioned on the xy plane and de-
noted with G, relative to the rotating shaft 125 of the pass-
ing movement portion. The vertical line of the rotating
shaft 125 is indicated with a one-dot chain line and is the
same as the y-axis here. Here, the passing movement
portion receives gravity that is vertically downward, and
gravity applied to the center of gravity spaced from the
rotating shaft by a predetermined radius generates
torque causing the passing movement portion to rotate
about the rotating shaft. Here, since the center of gravity
is present at the right side of the vertical line of the rotating

shaft as illustrated in FIG. 6A, the passing movement
portion receives a clockwise rotational force. Therefore,
the opening member 124 receives the clockwise rota-
tional force, but since the rotation is suppressed by the
stopper, the state shown in FIG. 6A is maintained.
[0079] Then, when a user tilts the storage container
90° or more as in FIG. 6B, the contents move along the
inclined passage and come in contact with the opening
member. This angle is the critical angle of inclination, and
here, is about 130°, for example. That is, until the critical
angle of inclination reaches 130° from the initial state
shown in FIG. 6A in which the angle of inclination is 0°,
the passing movement portion receives gravity that is
downward and receives a force causing the passing
movement portion to rotate clockwise about the rotating
shaft. Although the clockwise rotation is stopped by a
separate stopper, since the clockwise rotational force
acts continuously, the blocking member 127 of the pass-
ing movement portion continues to not block the passage
portion. Therefore, a pill, which is the contents, enters
the passage portion and reaches a rear surface of the
opening member 124.
[0080] That is, in the state in which the critical angle of
inclination is 130°, the passing movement portion re-
ceives gravity that is downward and receives the force
causing the passing movement portion to rotate clock-
wise about the rotating shaft, the blocking member does
not block the passage portion such that the contents pass
through the passage portion and apply impact to the
opening member, the opening member rotates counter-
clockwise due to the impact caused by the contents and
opens the opening, and the contents are discharged.
[0081] FIG. 6C illustrates a longitudinal cross-section
of the discharge device in the state in which the contents
apply impact to the opening member, the opening is
opened, and the contents are discharged. The center of
gravity of the passing movement portion (that is indicated
by a red point) is positioned at the left side of the vertical
line of the rotating shaft. Therefore, due to gravity that
the center of gravity G of the passing movement portion
receives, the passing movement portion receives torque
causing the passing movement portion to rotate counter-
clockwise about the rotating shaft. In this case, even in
a state in which the preceding contents are discharged
and impact applied to the opening member is not present,
due to the torque of the passing movement portion, the
passing movement portion maintains the state of FIG.
6C instead of immediately returning to its original state,
that is, the state of FIG. 6B. Therefore, even in a case
where the succeeding contents are positioned far from
the preceding contents and do not act as a stopper, the
blocking member may block entry of the succeeding con-
tents. Therefore, even when the succeeding contents do
not enter along the passage portion while adjacent to the
preceding contents, an operational error in which two
pieces of contents are discharged one after another may
be prevented.
[0082] In order to provide clear description by compar-
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ing a case where the operational mechanism of FIG. 6
is possible and a case where the operational mechanism
of FIG. 6 is not possible, detailed description will be given
below with reference to FIG. 7 focusing on the correlation
between the center of gravity of the passing movement
portion and the rotating shaft.
[0083] FIG. 7 is a conceptual diagram relating to a grav-
itational action due to tilted states of the content storage
container having the discharge device. FIG. 7 schemat-
ically shows longitudinal cross-sections of the passing
movement portion in which the center (origin) of concen-
tric circles is the rotating shaft, and a green point indicates
the position of the center of gravity of the passing move-
ment portion. Hereinafter, torque actions in cases where
the center of gravity G of the passing movement portion
is positioned in first to fourth quadrants relative to the
rotating shaft, which is the origin, will be described with
reference to the table of FIG. 7. In the table of FIG. 7,
concentric circles are divided into a first quadrant, a sec-
ond quadrant, a third quadrant, and a fourth quadrant
counterclockwise from an upper right side about the or-
igin.
[0084] FIG. 7A shows a state in which the angle of
inclination is 0°, that is, the state in which the storage
container having the discharge device mounted thereon
stands upright as in FIG. 6A. The positions of the rotating
shaft and the center of gravity relative to each other in
this state are schematically shown in FIG. 7A. FIG. 7B
shows a state in which the angle of inclination is 90°, FIG.
7C shows a state in which the angle of inclination is the
critical angle of inclination that causes the contents to
come in contact with the opening member and apply im-
pact thereto, and FIG. 7D shows the position of the center
of gravity (indicated with a point on an inner circle) in a
state in which the discharge device and the storage con-
tainer are tilted at an angle of inclination of 180°.
[0085] First, in the table of FIG. 7, case 7-1(a) is a case
in which, at an angle of inclination of 0°, the center of
gravity (indicated with a point) is positioned in the first
quadrant relative to the rotating shaft which is the origin.
In case 7-1(a), while the angle of inclination is 0° and the
storage container stands upright, the center of gravity of
the passing movement portion 123 (that is indicated with
a point) is positioned in the first quadrant, which is the
upper right side, about the rotating shaft 125 as the origin.
In 7-1(a), gravity acting on the center of gravity is indi-
cated with a downward arrow. In 7-1(a), torque causing
clockwise rotation acts due to gravity acting on the upper
right side about the rotating shaft (origin), and as a result,
the blocking member does not block the passage portion,
and the passage portion is kept open.
[0086] However, in case 7-1(b) in which the discharge
device is rotated 90°, the center of gravity is positioned
at the upper left side about the rotating shaft (origin),
torque causing counterclockwise rotation acts due to
gravity, and as a result, the blocking member blocks the
passage portion. The same applies to case 7-1(c) in
which the angle of inclination is the critical angle of incli-

nation. Therefore, until the angle of inclination reaches
the critical angle of inclination from 90°, the passage por-
tion is blocked by the blocking member, and the contents
are unable to enter the passage portion. In the case
where the center of gravity is in the first quadrant while
the angle of inclination is 0° as in 7-1(a), the passing
movement portion is not able to operate for passage of
the contents.
[0087] In case 7-2, a counterclockwise rotational force
acts while the angle of inclination is in a range of 0° to
90°, the blocking member blocks the passage portion,
and then, while the angle of inclination is the critical angle
of inclination, a rotational force does not act, or a rota-
tional force in an arbitrary direction acts. It may not be
easy for the contents to enter the passage portion. There-
fore, the case in which the center of gravity is positioned
in the second quadrant as in 7-2 is also not appropriate
for passage of the contents.
[0088] In case 7-3, the center of gravity is in the third
quadrant, and a counterclockwise rotational force acts
and causes the blocking member to block the passage
portion while the angle of inclination is 0°, but afterwards,
when the angle of inclination is in a range of 90° to the
critical angle of inclination, a clockwise rotational force
acts, and the blocking member does not block the pas-
sage portion. Therefore, the contents are able to enter
the passage portion before the angle of inclination reach-
es 90°, and by the contents applying impact to the open-
ing member and causing the passing movement portion
to rotate, discharge of the contents is possible. However,
when, while the angle of inclination is the critical angle
of inclination, the contents apply impact to the passing
movement portion, and the passing movement portion
further rotates counterclockwise, case 7-3(d) in which
the angle of inclination is 180° or an angle close to 180°
is reached, and here, since the center of gravity is posi-
tioned at the upper right side about the origin, a clockwise
rotational force acts on the passing movement portion.
Therefore, since only gravity acts as an external force on
the passing movement portion immediately after the con-
tents are discharged, the passing movement portion im-
mediately rotates clockwise. Such a result is the same
as in FIG. 5E, and in the case where the passage portion
is opened immediately after the preceding contents are
discharged, and the succeeding contents enter while po-
sitioned with a significant gap from the preceding con-
tents, the succeeding contents are additionally dis-
charged after the preceding contents. Therefore, 7-3
shows a mechanism in which an error may occur in one
discharge of a fixed quantity.
[0089] In case 7-4, while the angle of inclination is 0°,
the center of gravity is positioned in the fourth quadrant.
In this case, since, until the angle of inclination reaches
the critical angle of inclination from 0°, the center of grav-
ity of the passing movement portion is positioned at the
right side of the origin, and a clockwise rotational force
acts, the blocking member does not block the passage
portion, and the contents may enter the passage portion
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and apply impact to the opening member.
[0090] When, while the angle of inclination is the critical
angle of inclination, the contents apply impact to the pass-
ing movement portion, and the passing movement por-
tion further rotates counterclockwise, case 7-4(d) in
which the angle of inclination is 180° or an angle close
to 180° is reached (see 7-4(d)). Here, the center of gravity
of the passing movement portion is positioned in the sec-
ond quadrant, and a counterclockwise rotational force
acts. Therefore, even in a state in which impact is not
applied to the passing movement portion due to dis-
charge of the preceding contents, for the blocking mem-
ber to block the passage portion, the counterclockwise
rotational force is maintained while the succeeding con-
tents approach the blocking member. When the succeed-
ing contents collide with the blocking member, the suc-
ceeding contents act as a stopper, and thus discharge
of a fixed quantity is possible without continuous dis-
charge of pieces of contents.
[0091] Therefore, it can be seen that, in the case where
the center of gravity of the passing movement portion is
positioned in the fourth quadrant about the rotating shaft
which is the origin, discharge of a fixed quantity is pos-
sible without error just by the discharge device being tilt-
ed.
[0092] Hereinafter, case 7-4 (the case where an angle
relative to the right horizontal axis of the concentric circles
exceeds -90° and is less than 0°) will be reviewed in more
detail with reference to FIG. 8.
[0093] FIG. 8 is a view schematically illustrating rota-
tion of the passing movement portion, focusing on the
rotating shaft (origin) and the center of gravity (green
point), and cases of FIG. 8 have the same mechanism
as in case 7-4.
[0094] FIG. 8A illustrates a case where, while the angle
of inclination is 0° and the storage container stands up-
right, the center of gravity of the passing movement por-
tion 123 is positioned at angle a (°) relative to the hori-
zontal plane (x) when the rotating shaft 125 is the origin.
-90°<a<0° is satisfied. That is, the center of gravity of the
passing movement portion should be positioned in the
fourth quadrant.
[0095] FIG. 8B schematically illustrates a state in which
the angle of inclination is 90°, and FIG. 8C schematically
illustrates a state in which the angle of inclination is a
critical angle of inclination C (for example, 130°).
[0096] In FIG. 8B, an angle of the center of gravity rel-
ative to the horizontal plane is (90+a)°, and in FIG. 8C,
an angle of the center of gravity relative to the horizontal
plane is (C+a)°. C is the critical angle of inclination where
the contents begin to be discharged, and indicates a de-
gree to which the storage container is tilted when the
contents begin to apply impact to the opening member,
relative to the state of FIG. 8A in which the storage con-
tainer stands upright. Preferably, C may be greater than
90° and less than 145°.
[0097] In FIG. 8B, for the blocking member to not block
the passage portion and the contents to be able to enter

the passage portion, the passing movement portion
should be able to receive torque causing clockwise rota-
tion. Therefore, since 0°<(a+90)°<90° should be satis-
fied, -90°<a<0° is satisfied.
[0098] While the angle of inclination is the critical angle
of inclination as in FIG. 8C, for the contents to be able to
enter the passage portion, the passing movement portion
should be maintained to receive torque causing clock-
wise rotation. Therefore, when the fixed portion is rotated
by the critical angle of inclination, the center of gravity of
the passing movement portion should be positioned in
the first or fourth quadrant.
[0099] However, since 90°<C<180°, 0°<(a+C)°<180°.
Since 90°<C<180°, and -90°<a<0°, (a+C)° is not able to
be in the fourth quadrant and is in the first quadrant.
[0100] Therefore, since 0°<(a+C)°<90°, -C<a<(90-C)°
and -90°<a<0° should be simultaneously satisfied. For
example, when C is 130°, since -130°<a<-40° and
-90°<a<0° should be simultaneously satisfied, -90°<a<-
40° should be satisfied.
[0101] To generalize, -90°<a<(90-C)°, and here,
90°<C<180°.
[0102] While the angle of inclination is the critical angle
of inclination, when the contents collide with the opening
member and apply impact thereto, the passing move-
ment portion further rotates counterclockwise, and the
maximum angle of rotation M of the passing movement
portion in this case may be in a range of 100° to 180°
relative to the angle of inclination of 0° which is the ref-
erence. M is the maximum angle at which, when the con-
tents apply impact to the opening member, the passing
movement portion rotates due to the impact. The maxi-
mum angle is based on the horizontal axis in the state in
which the storage container stands upright.
[0103] In FIG. 8D, preferably, 110°<M≤180° may be
satisfied, and the angle of rotation of the center of gravity
may satisfy 20°<(a+M)°<180°. Even in the case where
the preceding contents and the succeeding contents are
positioned with a large distance therebetween, in order
to block continuous discharge of the pieces of contents,
the passing movement portion should stay at its position
without returning to its original position immediately after
the preceding contents are discharged. Therefore, the
center of gravity should be positioned at the left side of
the origin for torque causing counterclockwise rotation
to be generated. To this end, 90°<(a+M)°<180° should
be satisfied.
[0104] To sum up, -90°<a<(90-C)°, and here,
90°<C<180°.
[0105] Also, 90°<(a+M)°<180° should be satisfied at
the same time.
[0106] Since (90-M)°<a<(180-M)° should be satisfied,
but C<M and 100°<M≤180° should also be satisfied, (90-
M)°<a<(90-C)°. For example, when C is 120° and M is
170°, -80°<a<-30°.
[0107] For example, in a case where M is 130° and C
is 100°, -40°<a<-10°. When this is shown in a general
expression, (90-M)°<a<0°, and C<M=<180°.
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[0108] FIG. 9 illustrates an exemplary embodiment of
the present invention, and an axis that is a basis of angle
calculation is the x-axis. In FIG. 7, C is 130° and M is
175°. Therefore, (90-175)<a<(90-130), and -85<a<-40,
and in FIG. 9A, a is confirmed to be -75°, which is within
the range that satisfies the conditions of the present in-
vention. The resulting actions will be described in detail.
[0109] In FIG. 9A, the center of gravity is indicated with
a point and is disposed at a position that is 15° relative
to the vertical line of the rotating shaft 125 (one-dot chain
line). Specifically, since the center of gravity is positioned
to be -75° relative to the reference axis (x), a is -75°.
Here, the discharge device and the passing movement
portion have an angle of 0° relative to the reference axis,
and the opening member 124 has an angle of 5° relative
to the reference axis. The opening member is positioned
at an angle of 5° relative to the x-axis, and the angle of
inclination in this case is 0°.
[0110] FIG. 9B illustrates a lateral cross-section of the
discharge device and the passing movement portion that
are inclined at the critical angle of inclination. Here, the
critical angle of inclination C is 130°.
[0111] In FIG. 9B, the critical angle of inclination is
130°, and the center of gravity is positioned at an angle
of ((a+130)=(-75+130)=55°), and thus a clockwise rota-
tional force acts on the passing movement portion, and
the blocking member keeps the passage portion open.
[0112] In FIG. 9C, the contents push the opening mem-
ber, the passing movement portion rotates about the ro-
tating shaft, and the contents are discharged. In this state,
due to impact applied to the opening member by the con-
tents, the passing movement portion is further rotated
counterclockwise and is rotated to have an angle of 175°
relative to the reference axis. Here, the center of gravity
of the passing movement portion is at an angle of
((a+175)=(-75+175)=100°) and is positioned in the sec-
ond quadrant, and thus the passing movement portion
receives torque causing counterclockwise rotation.
Therefore, even after the contents are discharged, the
passing movement portion maintains its position instead
of returning to its original position immediately.
[0113] That is, even when the preceding contents are
discharged, and impact caused by the contents is not
being applied to the opening member, the passing move-
ment portion does not return to its original state, and the
blocking member keeps the passage portion blocked.
Therefore, it is possible to block unwanted discharge of
contents immediately after the discharge of the preceding
contents.
[0114] FIG. 9D illustrates a state in which the succeed-
ing contents move toward the blocking member, apply
impact to the blocking member from a rear surface there-
of, and act as a stopper while the passing movement
portion does not return to its original state due to torque
even after the preceding contents are discharged.
[0115] In this way, due to the structure illustrated in
FIG. 9, continuous discharge of pieces of contents is pre-
vented to ensure discharge of a fixed quantity.

[0116] The shapes and angles of an equilibrium portion
123b, the opening member 124, and the blocking mem-
ber 127 of the passing movement portion 123 may be
designed to appropriately set the position of the center
of gravity.
[0117] The present invention has been described
above with reference to the embodiments illustrated in
the drawings, but the embodiments are only illustrative,
and those of ordinary skill in the art should understand
that various modifications and other equivalent embodi-
ments are possible therefrom. Therefore, the true tech-
nical protection scope of the present invention should be
defined by the claims below.
[0118] According to the present invention, the amount
of contents discharged from an accommodating device
is accurately detected, and based on the detection, a
user is able to take a fixed quantity of medicine.
[0119] Hereinafter, the detector of the discharge de-
vice according to an embodiment of the present invention
will be described in detail with reference to FIG. 6 and
FIGS. 10 to 17. The detector may be installed in the dis-
charge device or storage container of the embodiment
of the present invention.
[0120] Referring to FIG. 10, the discharge device has
a duct-type passage portion configured to form a move-
ment path for discharging a fixed quantity of contents and
the passage portion includes the sidewall 170 and the
passing movement portion 123. The sidewall 170 dis-
posed at both side surfaces of the passing movement
portion 123 is fixed and coupled to a bottom portion of
the fixing member 121 or integrally formed with the bot-
tom portion of the fixing member.
[0121] One or more detectors may be disposed in the
passage portion, and the detector may include a light
receiver and a light emitter.
[0122] In FIG. 10, a single detector is installed at a
support portion which is formed at the fixed portion and
positioned outside the passage portion. Referring to FIG.
10, the detector includes a pair of a light emitter 410 and
a light receiver 420, light radiated from the light emitter
may pass through a path along which contents move in
order to be discharged and may be detected by the light
receiver, and whether the contents have been dis-
charged may be determined based on a quantity of the
detected light. The pair of the light emitter 410 and the
light receiver 420 are disposed to face each other with
the passage portion disposed therebetween at outer
sides of the sidewalls disposed at both side surfaces of
the passing movement portion. In the state in which the
angle of inclination is 0° and the discharge device stands
upright, the light emitter 410 and the light receiver 420
are disposed to allow light radiated from the light emitter
410 to pass through the passage between the opening
member and the blocking member. Due to such arrange-
ment, whether the contents have been discharged may
be accurately detected.
[0123] More specifically, the light receiver 410 and the
light emitter 420 are disposed to face each other on both
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sidewalls formed at the left and right sides of the passing
movement portion, and while the angle of inclination is
0°, the light emitter 410 and the light receiver 420 are
disposed adjacent to each other under the opening mem-
ber.
[0124] A case where a plurality of detectors are dis-
posed will be described with reference to FIG. 6 and
FIGS. 11 to 13.
[0125] Referring to FIG. 6, two pairs of detectors are
disposed in the discharge device. The two light emitters
411 and 412 and a light receiver may be disposed to face
each other with the passage portion disposed therebe-
tween at both side surfaces of the passing movement
portion, and light emitted from the light emitters may pass
through a path along which contents move in order to be
discharged and may be detected by the light receiver.
The two detectors are disposed so that, while the angle
of inclination is 0° and the discharge device stands up-
right, light radiated from the light emitter 410 passes
through the passage portion between the opening mem-
ber and the blocking member. In the state in which the
angle of inclination is the critical angle of inclination, the
contents apply a stroke to the opening member, and the
passing movement portion is maximally rotated, at least
one of the two detectors may be disposed to be posi-
tioned more downstream from the passage portion than
the rotated blocking member.
[0126] A configuration in which three detectors are dis-
posed in the passage portion will be described in detail
with reference to FIGS. 11 to 13. Three light emitters 411,
412, and 413 and a light receiver disposed to face the
three light emitters 411, 412, and 413 are disposed to
face each other with the passage portion disposed ther-
ebetween at both sides of the passing movement portion,
and light radiated from the light emitters passes through
a path along which contents move in order to be dis-
charged and is detected by the light receiver.
[0127] The three detectors including the light emitters
and the light receiver are linearly disposed from an up-
stream side to a downstream side in a direction in which
contents move through the passage portion. The ar-
rangement is the same even when more than three de-
tectors are present. The three detectors are disposed so
that, while the angle of inclination is 0° and the discharge
device stands upright, light radiated from the light emit-
ters 411, 412, and 413 passes through the passage por-
tion between the opening member and the blocking mem-
ber. Therefore, while the angle of inclination is 0° and the
discharge device stands upright, the three detectors are
disposed between the opening member and the blocking
member, that is, between a downstream side of the block-
ing member and an upstream side of the opening mem-
ber. Alternatively, at least one of the plurality of detectors
is disposed between the downstream side of the blocking
member and the upstream side of the opening member.
[0128] In the state in which the angle of inclination is
the critical angle of inclination, the contents apply a stroke
to the opening member, and the passing movement por-

tion is maximally rotated, at least one of the plurality of
detectors is disposed to be positioned more downstream
from the passage portion than the blocking member.
[0129] A detector according to another embodiment of
the present invention will be described with reference to
FIGS. 14 to 17 (in which illustration of contents stored in
the container is omitted). The detector of FIGS. 14 to 17
may be applied to the discharge device of the present
invention.
[0130] First, referring to FIGS. 14 and 15, a detector
includes a first light emitter 411 disposed at an upstream
side of the passage portion, a second light emitter 412
disposed at a downstream side of the passage portion,
and a first light receiver 421 and a second light receiver
422 disposed to face the first and second light emitters,
respectively. Alternatively, only one of the first light emit-
ter and the second light emitter may be provided, and
light radiated from a single light emitter may be diffused
and detected by the first and second light receivers. Dot-
ted lines in FIGS. 14 and 15 indicate a central path of
light radiated to the first light receiver 411. In reality, light
may be slightly diffused, spread about the dotted line,
and detected by the first and second light receivers.
[0131] Referring to FIGS. 14 and 15, the first light emit-
ter 411 disposed at the upstream side of the passage
portion and the second light emitter 412 disposed at the
downstream side of the passage portion are disposed
between the upstream side of the opening member and
the downstream side of the blocking member while the
angle of inclination reaches the maximum angle of incli-
nation from 0°. Therefore, while the contents pass, light
of the light emitter is not interfered with by the passing
movement portion. At least one of the first and second
light emitters is disposed downstream from the blocking
member and upstream from the opening member.
[0132] FIG. 14 is a view illustrating the arrangement
relationship of the opening member 124, the blocking
member 127, and the detector of the passing movement
portion in the state in which the angle of inclination is 0°
and the storage container having the discharge device
according to an embodiment of the present invention in-
stalled therein stands upright. FIG. 15 is a view illustrating
the arrangement relationship of the opening member
124, the blocking member 127, and the detector of the
passing movement portion in the state in which the angle
of inclination is the maximum and, while the storage con-
tainer is tilted at the critical angle of inclination or more,
the contents are discharged in a state in which the open-
ing member 124 is open due to rotation of the passing
movement portion 123.
[0133] Referring to FIG. 14, the first light receiver 421
disposed at an upstream side along the passage portion
and the second light receiver 422 disposed at a down-
stream side have a wide light reception area. The first
light receiver 421 and the second light receiver 422 are
disposed downstream from the blocking member when
the angle of inclination of the storage container (and the
discharge device) is 0°. In other words, the first light re-
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ceiver 421 and the second light receiver 422 are posi-
tioned higher than the blocking member while the angle
of inclination of the storage container (and the discharge
device) is 0°. While the angle of inclination is 0°, the sec-
ond light receiver 422 at the downstream side is disposed
at a height similar to the height of the opening member
124, but a portion of the second light receiver 422 is dis-
posed higher than the opening member.
[0134] In the state of FIG. 15 in which the storage con-
tainer is tilted, and the passing movement portion is ro-
tated at the maximum angle of rotation due to the stroke
applied by a pill, a portion of the first light receiver 421
at the upstream side is positioned at the same height as
the blocking member. An upstream portion of the first
light receiver 421 is blocked from the light from the light
emitter by the blocking member, but a downstream por-
tion of the first light receiver 421 is not blocked from the
light from the light emitter. Meanwhile, referring to FIGS.
15 and 17, the storage container seems to be rotated
180°, but the angle is drawn as 180° only for convenience,
and the critical angle may not be 180°.
[0135] In FIGS. 16 and 17, structures are mostly the
same as in FIGS. 14 and 15 and are only partially different
therefrom, and thus description of the same parts will be
replaced with the above description of FIGS. 14 and 15,
and only the differences will be additionally described.
[0136] In FIGS. 16 and 17, the size of contents is rel-
atively smaller as compared to FIGS. 14 and 15, and thus
the volume that the passing movement portion occupies
in the passage portion is small. Therefore, a gap between
the opening member 124 and the blocking member 127
of the passing movement portion 123 is relatively narrow.
Referring to FIG. 17, in the state in which the storage
container is tilted at the critical angle of inclination or
more, and the passing movement portion is rotated at
the maximum angle of rotation, a portion of the first light
receiver 421 at the upstream side is positioned at the
same height as the blocking member. A central portion
of light radiated from the first light emitter 411 is blocked
by the blocking member, and most of the light received
by the first light receiver is blocked.
[0137] At the maximum angle of inclination, one of the
plurality of detectors may be disposed to be positioned
more downstream from the passage portion than the
blocking member.
[0138] A medicine-taking management system includ-
ing the storage container having the discharge device
installed therein according to the embodiment of the
present invention will be described with reference to FIG.
18.
[0139] The medicine-taking management system may
include the storage container having the discharge de-
vice installed therein, a medicine-taking management
server, and a user terminal. The user terminal is an in-
formation processor that includes a smartphone and is
able to perform communication.
[0140] The discharge device may further include: a
storing portion (memory) configured to store information

of contents detected by the detector; a measuring portion
configured to calculate an accumulated discharge
amount of the contents for each period based on the in-
formation stored in the storing portion; and a communi-
cation portion configured to send the information of the
contents detected by the detector, the information stored
in the storing portion, or information calculated by a sens-
ing controller of the detector to an external device through
wired or wireless communication. Alternatively, the stor-
ing portion, the detector, and the communication portion
may be mounted on the storage container coupled to the
discharge device.
[0141] The communication portion may be able to per-
form wireless communication such as Bluetooth commu-
nication, Wi-Fi, 5G, and Zigbee.
[0142] A controller may send a signal to the user ter-
minal through the communication portion, receive med-
icine-taking guide information from the user terminal, and
control the medicine-taking guide information to be out-
put through an output portion, and the output portion may
be able to output text, images, or voice. The medicine-
taking management server is an information processor
that is able to perform communication and may be con-
nected to the user terminal through a wireless network,
generate medicine-taking guide information and send the
medicine-taking guide information to the user terminal or
the storage container, and may collect and process med-
icine-taking information of medicine accommodated in
the storage container.

[Industrial Applicability]

[0143] The present invention is able to be used in the
medicine storage container manufacturing industry and
may also be used in medicine management and medi-
cine-taking guide service, medicine-taking information
collection and processing service industry, and the like.

Claims

1. A discharge device coupled to a storage container
accommodating contents to discharge a fixed quan-
tity of the contents, the discharge device comprising:

a fixed portion configured to fix the discharge
device to the storage container;
a passage portion having an opening formed in
a shape of a through-hole, through which the
contents are discharged, at an upper end and
configured to form a movement path for dis-
charging the fixed quantity of the contents; and
a passing movement portion rotatably installed
at the fixed portion and configured to rotate for
the contents to pass.
wherein the passing movement portion includes
an opening member configured to open or close
the opening, a rotating shaft portion connected
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to the opening member and having a rotating
shaft that serves as a center of rotational move-
ment, and a blocking member connected to the
rotating shaft portion and configured to rotate
together with the opening member,
while the storage container and the discharge
device are tilted at a critical angle of inclination
from an angle of inclination of 0° at which the
storage container and the discharge device
stand upright, a center of gravity of the passing
movement portion is configured to be positioned
relative to the rotating shaft for rotation of the
passing movement portion to be suppressed,
and
the critical angle of inclination is an angle of the
storage container relative to the angle of incli-
nation of 0° at which the contents come in con-
tact with the opening member.

2. The discharge device of claim 1, wherein:

at least a portion of the passing movement por-
tion is disposed to form one sidewall of the pas-
sage portion;
the opening member and the blocking member
are formed to be bent so that, in a state in which
the opening member closes the opening, the
blocking member opens the passage portion;
when the storage container and the discharge
device are tilted counterclockwise to have the
critical angle of inclination from the angle of in-
clination of 0° at which the storage container and
the discharge device stand upright, the contents
enter the passage portion due to gravity, apply
impact to the opening member, cause the pass-
ing movement portion to rotate, open the open-
ing, and are discharged to the outside; and
in a state in which the storage container and the
discharge device stand upright, the center of
gravity of the passing movement portion is po-
sitioned between -90° and 0° relative to a hori-
zontal axis having the rotating shaft as an origin.

3. The discharge device of claim 1 or 2, wherein:

in the state in which the angle of inclination is 0°
and the storage container and the discharge de-
vice stand upright, the center of gravity of the
passing movement portion is positioned in a
fourth quadrant about the rotating shaft as the
origin;
until the angle of inclination of the discharge de-
vice reaches the critical angle of inclination from
0°, the center of gravity of the passing movement
portion is positioned in the fourth quadrant and
a first quadrant about the origin, the rotation of
the passing movement portion is suppressed,
the blocking member does not block the pas-

sage portion, and the contents enter the pas-
sage portion and are able to apply impact to the
opening member;
at the critical angle of inclination, the contents
apply a stroke to the opening member, the pass-
ing movement portion further rotates counter-
clockwise, and the contents are able to be dis-
charged in a state in which the passing move-
ment portion is maximally rotated without further
tilting of the discharge device; and
in the state in which the passing movement por-
tion is maximally rotated, the center of gravity of
the passing movement portion is positioned in
a second quadrant.

4. The discharge device of any one of claims 1 to 3,
wherein: 

where a is an angle at which the center of gravity of
the passing movement portion is positioned relative
to a horizontal axis of a plane orthogonal to the ro-
tating shaft in the state in which the angle of inclina-
tion is 0° and the discharge device stands upright,
C is the critical angle of inclination of the passing
movement portion, and M is a maximum angle at
which, when the contents apply impact to the open-
ing member, the passing movement portion rotates
due to the impact; and 

5. The discharge device of any one of claims 1 to 4,
further comprising a guide passage connected to the
passage portion to guide the contents,

wherein, due to tilting of the storage container,
the contents move along the guide passage, en-
ter the passage portion, and then are discharged
to the outside through the opening,
the fixed portion includes a fixing member fixed
and coupled to a neck portion of the storage con-
tainer, and
the fixing member blocks an opening of the neck
portion, and the opening is formed to pass
through one region of the fixing member.

6. The discharge device of any one of claims 1 to 5,
further comprising one or more detectors disposed
in the passage portion and including a light emitter
and a light receiver,

wherein the light emitter and the light receiver
are disposed to face each other with the pas-
sage portion disposed therebetween at both
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sides of the passing movement portion so that
light radiated from the light emitter passes
through a path along which the contents move
in order to be discharged and is detected by the
light receiver, and
at least one of the one or more detectors is dis-
posed at a height between a lower portion of the
opening member and the blocking member
while the angle of inclination is 0° or the critical
angle of inclination.

7. The discharge device of any one of claims 1 to 6,
wherein:

the plurality of detectors including the light emit-
ter and the light receiver are linearly disposed
from an upstream side to a downstream side in
a direction in which the contents move through
the passage portion; and
at the maximum angle of inclination, at least one
of the plurality of detectors is disposed to be po-
sitioned more downstream from the passage
portion than the blocking member.

8. The discharge device of any one of claims 1 to 7,
wherein:

the detector further includes a sensing controller
configured to process an optical signal detected
by the light receiver, a communication module
configured to perform wireless communication
with an external device, a clock, and a storing
portion;
the sensing controller sends the processed sig-
nal to the external device through the commu-
nication module; and
the storing portion stores the signal processed
by the sensing controller.

9. A storage container including a container main body
configured to accommodate contents and a neck
portion, the storage container comprising the dis-
charge device of any one of claims 1 to 8 that is
configured to be coupled to the container main body
or the neck portion,

wherein the contents accommodated in the con-
tainer main body move along the passage por-
tion as the storage container is tilted, and
when the angle of inclination of the storage con-
tainer becomes the critical angle of inclination
or more, a fixed quantity of the contents is dis-
charged by the discharge device.

10. A content management system comprising:

a storage container having the discharge device
of any one of claims 1 to 8 installed therein;

a content management server; and
a user terminal,
wherein the storage container includes a control
module, a communication module configured to
perform wireless communication with an exter-
nal device, a clock, and a storing portion, and
the control module is able to communicate with
the user terminal or the external device through
the communication module.

11. A medicine-taking management device comprising:

a storage container having the discharge device
of any one of claims 1 to 8 installed therein;
a medicine-taking management server; and
a user terminal,
wherein the user terminal includes a communi-
cation portion configured to perform wireless
communication with the storage container and
the medicine-taking management server, an
output portion, and a controller configured to re-
ceive medicine-taking state information from the
detector of the discharge device, receive medi-
cine-taking schedule information from the med-
icine-taking management server, generate
medicine-taking management information relat-
ing to a user by using the medicine-taking sched-
ule information and the medicine-taking state in-
formation, and output the medicine-taking man-
agement information to the output portion, and
the output portion outputs the medicine-taking
management information using text, images, or
voice.

12. A discharge device for discharging a fixed quantity
of contents that is to be coupled to a container main
body accommodating the contents, the discharge
device comprising:

a fixed portion configured to fix the discharge
device to the container main body and guide
movement of the contents; and
a passing movement portion rotatably installed
at the fixed portion to move for the contents to
pass,
wherein the fixed portion has a duct-type pas-
sage portion configured to form a movement
path for discharging the fixed quantity of the con-
tents, and an opening is formed at an upper end
of the passage portion,
the passing movement portion includes an
opening member configured to open or close
the opening, a rotating shaft portion having a
rotating shaft that serves as a center of rotational
movement, and a blocking member connected
to the rotating shaft portion to rotate together
with the opening member,
in a state in which an angle of inclination is 0°
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and the container main body and the discharge
device stand upright, a center of gravity of the
passing movement portion is positioned in a
fourth quadrant, and the fourth quadrant is de-
fined based on a horizontal axis, which has a
center of the rotating shaft as an origin and be-
longs to a plane orthogonal to the rotating shaft
and including the origin, and the origin,
by the container main body being tilted counter-
clockwise from the angle of inclination of 0° by
a user, the contents move along the passage
portion, pass through the opening, and are dis-
charged,
until the angle of inclination reaches the critical
angle of inclination from 0°, the center of gravity
of the passing movement portion is positioned
in the fourth quadrant and the first quadrant
about the origin, a clockwise rotational force
acts, the blocking member does not block the
passage portion, and the contents enter the pas-
sage portion and apply impact to the opening
member,
at the critical angle of inclination, the contents
apply a stroke to the opening member, the pass-
ing movement portion further rotates counter-
clockwise, and the contents are able to be dis-
charged in the state in which the passing move-
ment portion is maximally rotated without further
tilting of the container main body,
in the state in which the passing movement por-
tion is maximally rotated, the center of gravity of
the passing movement portion is positioned in
the second quadrant, a counterclockwise rota-
tional force acts, and even in a state in which
the contents are discharged and thus impact is
not applied to the passing movement portion,
the counterclockwise rotational force is main-
tained for the blocking member to block the pas-
sage portion, and
the critical angle of inclination is an angle of the
discharge device relative to the state in which
the container main body and the discharge de-
vice stand upright at which the contents come
in contact with the opening member.

13. The discharge device of claim 12, further comprising
a guide passage connected to the passage portion
to guide the contents,

wherein the contents move along the guide pas-
sage, enter the passage portion, and then are
discharged to the outside through the opening,
and
the passing movement portion is disposed to
form one sidewall of the passage portion.

14. The discharge device of claim 12 or 13, further com-
prising one or more detectors including a light emitter

and a light receiver,

wherein the light emitter and the light receiver
are disposed to face each other with the move-
ment path of the contents disposed therebe-
tween at both sides of the passing movement
portion, and light radiated from the light emitter
passes through the movement path for dis-
charging the contents and is detected by the light
receiver, and
the one or more detectors are disposed so that,
while the angle of inclination is 0°, the light ra-
diated from the light emitter passes through the
passage portion between a lower portion of the
opening member and an upper portion of the
blocking member.

15. A storage container including a container main body,
which accommodates contents, and a neck portion,
the storage container comprising the discharge de-
vice of any one of claims 12 to 14 that is configured
to be coupled to the container main body or the neck
portion,

wherein the contents accommodated in the con-
tainer main body move along the passage por-
tion as the storage container is tilted,
until the angle of inclination of the storage con-
tainer reaches the critical angle of inclination,
rotation of the passing movement portion of the
discharge device is suppressed, and
when the angle of inclination of the storage con-
tainer becomes the critical angle of inclination
or more, the passing movement portion of the
discharge device rotates, and a fixed quantity of
the contents is discharged.
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