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(54) FOAM DISCHARGE DEVICE

(57) A foam discharging device includes: a storage
portion that stores a liquid agent; a foamer mechanism
(21) that changes the liquid agent into foam to generate
afoam body; and a discharging portion (20) thatdischarg-
es the foam body. The discharging portion (20) includes
afoam passing chamber (209) that allows the foam body
to pass, and one or a plurality of ejection-port forming
wall portions (82) that extend downward below the foam
passing chamber (209), are formed into a closed-loop
shape in plan view, have the inner space communicating
with the foam passing chamber (209), and have the lower
edge (821) having an ejection port (83) formed thereon.
At least part of the ejection-port forming wall portion (82)
has a bottom end portion formed into a shape that has a
thickness reduced toward the lower side. The ejec-
tion-port forming wall portion (82 includes a first portion
(for example, an ejection-port forming wall portion (82a))
and a second portion (for example, an ejection-port form-
ing wall portion (82b)). The height position of a lower
edge of the first portion is higher than the height position
of a lower edge of the second portion.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to foam discharg-
ing devices.

BACKGROUND ART

[0002] There is proposed a foam discharging device,
which mixes air with various types of liquid material (liquid
agent) such as hand soap, facial cleanser, dishwashing
liquid, and a hairstyle product to make it in a foam shape,
and discharge it.

[0003] For example, the foam discharging device de-
scribed in Patent Document 1 has a plurality of ejection
ports, each of which is disposed and has the diameter
set so as to form a shaped object of foam that depicts a
character with one pressing operation to the nozzle head.

Related Art Document

[0004] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. 2010-149060

SUMMARY OF THE INVENTION

[0005] The present invention relates to a foam dis-
charging device, including:

a storage portion that stores a liquid agent;

a foamer mechanism that changes the liquid agent
into foam to generate a foam body; and
adischarging portion that discharges the foam body,
in which

the discharging portion includes:

a foam passing chamber that allows the foam
body to pass; and

one or a plurality of ejection-port forming wall
portions that: extend downward below the foam
passing chamber; have a planer shape formed
into a closed-loop shape; have an inner space
communicating with the foam passing chamber;
and have a lower end having an ejection port
formed thereon, and

(1) a bottom end portion of at least part of
the ejection-port forming wall portion is
formed into a shape that has a thickness
reduced toward the lower side; the ejection-
port forming wall portion includes afirst por-
tion and a second portion; and the height
position of a lower edge of the first portion
is higher than the height position of a lower
edge of the second portion, or

(2) the ejection-port forming wall portion in-
cludes a first wall portion and a second wall
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portion; and an adhesive property of the
foam body relative to the lower edge of the
first wall portion is stronger than the adhe-
sive property of the foam body relative to
the lower edge of the second wall portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 is an explanatory view illustrating the config-
uration of a foam discharging device according to
the first exemplary embodiment.

Fig. 2 is a sectional view schematically illustrating
an example of the configuration of a foamer mech-
anism and a discharging portion of the foam dis-
charging device according to the first exemplary em-
bodiment.

Figs. 3(a), 3(b), and 3(c) are diagrams each illustrat-
ing a foam discharging unit of the foam discharging
device according to the first exemplary embodiment:
Fig. 3(a) is a bottom view; Fig. 3(b) is a side view as
viewed in the direction of the arrow B in Fig. 3(a);
and (c) is a perspective view as viewed from the low-
er surface side.

Figs. 4(a), 4(b), and 4(c) are diagrams each illustrat-
ing a foam discharging unit of a foam discharging
device according to a modification example of the
first exemplary embodiment: Fig. 4(a) is a bottom
view; Fig. 4(b) is a side view as viewed in the direction
of the arrow B in Fig. 4(a); and Fig. 4(c) is a perspec-
tive view as viewed from the lower surface side.
Figs. 5(a), 5(b), and 5(c) are diagrams each illustrat-
ing a foam discharging unit of a foam discharging
device according to a second exemplary embodi-
ment: Fig. 5(a) is a bottom view; Fig. 5(b) is a side
view as viewed in the direction of the arrow B in Fig.
5(a); and Fig. 5(c) is a perspective view as viewed
from the lower surface side.

Fig. 6 is a schematic view illustrating the planer
shape of a shaped foam object aimed at in the sec-
ond exemplary embodiment.

Figs. 7(a), 7(b), and 7(c) are diagrams each illustrat-
ing a foam discharging unit of a foam discharging
device according to a modification example 1 of the
second exemplary embodiment: Fig. 7(a) is a bottom
view; Fig. 7(b) is a side view as viewed in the direction
of the arrow B in Fig. 7(a); and Fig. 7(c) is a perspec-
tive view as viewed from the lower surface side.
Figs. 8(a), 8(b), and 8(c) are diagrams each illustrat-
ing a foam discharging unit of a foam discharging
device according to modification examples 2 and 3
of the second exemplary embodiment: Fig. 8(a) is a
bottom view concerning the modification examples
2 and 3; Fig. 8(b) is a side view concerning the mod-
ification example 2 as viewed in the direction of the
arrow B in Fig. 8(a); and Fig. 8(c) is a side view con-
cerning the modification example 3 as viewed in the
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direction of the arrow B.

Figs. 9(a), 9(b), and 9(c) are diagrams each illustrat-
ing a foam discharging unit of a foam discharging
device according to the third exemplary embodi-
ment: Fig. 9(a) is a bottom view; Fig. 9(b) is a side
view as viewed in the direction of the arrow B in Fig.
9(a); and Fig. 9(c) is a perspective view as viewed
from the lower surface side.

Figs. 10(a), 10(b), and 10(c) are diagrams each il-
lustrating a foam discharging unit of afoam discharg-
ing device according to a fourth exemplary embod-
iment: Fig. 10(a) is a bottom view; Fig. 10(b) is a side
view as viewed in the direction of the arrow B in Fig.
10(a); and Fig. 10(c) is a perspective view as viewed
from the lower surface side.

Figs. 11(a), 11(b), and 11(c) are diagrams each il-
lustrating a foam discharging unit of afoam discharg-
ing device according to a modification example 1 of
the fourth exemplary embodiment: Fig. 11(a) is a bot-
tom view: Fig. 11(b) is a side view as viewed in the
direction of the arrow B in Fig. 11(a); and Fig. 11(c)
is a perspective view as viewed from the lower sur-
face side.

Figs. 12(a), 12(b), and 12(c) are diagrams each il-
lustrating a foam discharging unit of afoam discharg-
ing device according to a modification example 2 of
the fourth exemplary embodiment: Fig. 12(a) is a bot-
tom view; Fig. 12(b) is a side view as viewed in the
direction of the arrow B in Fig. 12(a); and Fig. 12(c)
is a perspective view as viewed from the lower sur-
face side.

Figs. 13(a), 13(b), and 13(c) are diagrams each il-
lustrating a foam discharging unit of afoam discharg-
ing device according to a modification example 3 of
the fourth exemplary embodiment: Fig. 13(a) is a bot-
tom view; Fig. 13(b) is a side view as viewed in the
direction of the arrow B in Fig. 13(a); and Fig. 13(c)
is a perspective view as viewed from the lower sur-
face side.

Figs. 14(a), 14(b), and 14(c) are diagram each illus-
trating a modification example of the cross-sectional
shape of a bottom end portion of an ejection-port
forming wall portion: Fig. 14(a) is a diagram concern-
ing a modification example 1; Fig. 14(b) is a diagram
concerning a modification example 2; and Fig. 14(c)
is a diagram concerning a modification example 3.

Fig. 15 is a side view illustrating a foam discharging
device according to a fifth exemplary embodiment.

Figs. 16(a), 16(b), 16(c), and 16(d) are diagrams
each illustrating an example of a shaped object of
foam.

Figs. 17(a), 17(b), 17(c), and 17(d) are diagrams
each illustrating an example of a shaped object of
foam.

Figs. 18(a) and 18(b) are diagrams each illustrating
an example of a shaped object of foam.

Figs. 19(a) and 19(b) are diagrams each illustrating
an example of a shaped object of foam.
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[Detailed Description of the Invention]

[0007] The technique described in Patent Document 1
can only form a shaped object of foam having a simple
shape.

[0008] The present invention relates to a foam dis-
charging device capable of forming shaped objects of
foam having a desired three-dimensional shape with a
more elaborate design.

[0009] Hereinbelow, preferred exemplary embodi-
ments according to the present invention will be de-
scribed with reference to the drawings. Note that, in all
the drawings, the same reference characters are at-
tached to similar constituent components, and detailed
explanation thereof will not be repeated.

[0010] Asillustratedin Fig. 1, the foam discharging de-
vice 100 according to the exemplary embodiment pro-
vides an electrically driven foam discharging device, and
includes: a storage portion 10 that stores a liquid agent
70; a foamer mechanism 21 (Fig. 2) that changes the
liquid agent 70 into foam to generate a foam body; and
a discharging portion 20 that discharges the foam body.
The discharging portion 20 includes: a foam passing
chamber 209 (Fig. 2) that allows the foam body to pass;
and one or a plurality of ejection-port forming wall portions
82 (Fig. 2) that: extend downward below the foam passing
chamber 209; have the planer shape formed into a
closed-loop shape; have an inner space communicating
with the foam passing chamber 209; and have the lower
end having an ejection port 83 formed thereon. (1) A bot-
tom end portion of atleast part of the ejection-port forming
wall portion 82 is formed into a shape thathas a thickness
reduced toward the lower side; the ejection-port forming
wall portion 82 includes a first portion and a second por-
tion; and the height position of a lower edge of the first
portion is higher than the height position of a lower edge
of the second portion, or (2) the ejection-port forming wall
portion 82 includes a first wall portion and a second wall
portion; and an adhesive property of the foam body rel-
ative to a lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative to
a lower edge of the second wall portion.

[0011] Furthermore, a foam discharging unit 80 ac-
cording to this exemplary embodiment provides a foam
discharging unit 80 that is attached to a foam discharging
device including the storage portion 10 that stores the
liquid agent 70 and the foamer mechanism 21 that chang-
es the liquid agent 70 into foam to generate a foam body,
the foam discharging unit 80 discharging the foam body
(here, the foam discharging device represents a thing
obtained by excluding the foam discharging unit 80 from
the foam discharging device 100). The foam discharging
unit 80 includes a plate-like portion 81, and also includes
one or a plurality of ejection-port forming wall portions 82
that: protrude from a one-side surface (lower surface
81a) of the plate-like portion 81 in a direction perpendic-
ular to a plate surface of the plate-like portion 81; are
formed into a closed-loop shape when viewed from the
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protruding direction; have an inner space communicating
with a space of the plate-like portion 81 on a side of an
other-side surface (upper surface 81b) of the plate-like
portion 81; and have a tip end having an ejection port 83
formed thereon. (1) A tip end portion of at least part of
the ejection-port forming wall portion 82 is formed into a
shape that has a thickness reduced toward the tip end;
the ejection-port forming wall portion 82 includes a first
portion and a second portion; and the distance at the first
portion from the plate-like portion 81 to the tip end edge
thereof is shorter than the distance at the second portion
from the plate-like portion 81 to the tip end edge thereof,
or (2) the ejection-port forming wall portion 82 includes
a first wall portion and a second wall portion, and an ad-
hesive property of the foam body relative to the tip end
edge of the first wall portion is stronger than the adhesive
property of the foam body relative to the tip end edge of
the second wall portion.

[First Exemplary Embodiment]

[0012] First, the firstexemplary embodimentwill be de-
scribed with reference to Figs. 1 to 3(c), and Figs. 16(a)
and 16(b).

[0013] As illustrated in Fig. 1, a foam discharging de-
vice 100 according to this exemplary embodiment in-
cludes the storage portion 10 that stores the liquid agent
70, the foamer mechanism 21 (Fig. 2) that changes the
liquid agent 70 into foam to generate a foam body, and
the discharging portion 20 that discharges the foam body.
[0014] As illustrated in Fig. 2, the discharging portion
20 includes the foam passing chamber 209 that allows
the foam body to pass, and the one or a plurality of ejec-
tion-port forming wall portions 82 that: extend downward
below the foam passing chamber 209; are formed into a
closed-loop shape in plan view; have the inner space
communicating with the foam passing chamber 209; and
have the lower end having the ejection port 83 formed
thereon.

[0015] As illustrated in Figs. 3(b) and 3(c), a bottom
end portion of at least part of each of the ejection-port
forming wall portions 82 is formed into a shape that has
a thickness reduced toward the lower side.

[0016] The ejection-port forming wall portion 82 in-
cludes a first portion (for example, an ejection-port form-
ing wall portion 82a) and a second portion (for example,
an ejection-port forming wall portion 82b). The height po-
sition of a lower edge of the first portion is higher than
the height position of a lower edge of the second portion.
The height position as used herein means a height po-
sition relative to the common reference point. That is, the
height position of the lower edge of the first portion is
higher than the height position of the lower edge of the
second portion means that the first height difference is
greater than the second height difference, where the first
height difference represents a height difference in the
vertical direction between the reference point and the
lower edge of the first portion, and the second height
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difference represents a height difference in the vertical
direction between the reference point and the lower edge
of the second portion. It may be possible to set the ref-
erence point, for example, to be one point on a discharg-
ing destination to which the foam body is discharged.
[0017] According to this exemplary embodiment, it is
possible to form a shaped object of foam having a desired
three-dimensional shape with a more elaborate design.
[0018] Here, the "ejection-port forming wall portion 82
extending downward below the foam passing chamber
209" means, for example, that the wall surface (inner
surface) of the ejection-port forming wall portion 82 is
configured as a vertical surface or substantially a vertical
surface (for example, a plane inclined at an angle equal
to or less than 5 degrees relative to the vertical direction).
[0019] However, the present invention is not limited to
this example, and it may be possible that the "ejection-
port forming wall portion 82 extending downward below
the foam passing chamber 209" means that the axis cent-
er of the ejection-port forming wall portion 82 extends
vertically or substantially vertically (for example, the di-
rection of the axis center extends at an angle equal to or
less than 5 degrees relative to the vertical direction). The
axis center of the ejection-port forming wall portion 82 is
an imaginary line connecting the center of gravity of the
inner space of the ejection-port forming wall portion 82
in plane cross section at the top end position (base end
position) thereof, with the center of gravity of this inner
space in plane cross section at the lower end position
(tip end position) thereof. For example, even if the ejec-
tion-port forming wall portion 82 has a frustum shape or
other shape having the inclined wall surface, this shape
is included as long as the axis center extends vertically
or substantially vertically.

[0020] Furthermore, in this specification, the ejection-
port forming wall portion represents each ejection-port
forming wall portion 82 having a planar shape with a
closed-loop shape, and in some cases, also represents
a collective body of a plurality of ejection-port forming
wall portions 82 (a group of ejection-port forming wall
portions).

[0021] Furthermore, the bottom end portion of the ejec-
tion-port forming wall portion 82 is a portion of the ejec-
tion-port forming wall portion 82 located in the vicinity of
the lower end (in the vicinity of the lower edge) thereof.
[0022] In addition, the lower edge of the first portion is
an edge of the first portion located at the lowest portion
thereof. The height position of the lower edge of the first
portion may be set to be the average of the height posi-
tions of the lower edges of respective portions of the first
portions.

[0023] Similarly, the lower edge of the second portion
is an edge of the second portion located at the lowest
portion thereof. The height position of the lower edge of
the second portion may be set to be the average of the
height positions of the lower edges of respective portions
of the second portion.

[0024] The liquid agent 70 that is changed into foam
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may include hand soap as a representative example, but
is not limited to this. Examples thereof may include var-
ious things that are used in a foam shape such as facial
cleanser, makeup remover, dishwashing liquid, hairstyle
product, body soap, shaving cream, cosmetic agent for
skin such as foundation and skin care agent, hair dye,
disinfectant, and cream to be spread on bread.

[0025] It is preferable to use a liquid agent 70 having
the viscosity equal to or more than 1 mPa-s and equal to
or less than 15 mPa-s.

[0026] AsillustratedinFig. 1, the foam discharging de-
vice 100 includes, for example, a body 60, and various
constituent elements provided in the body 60. These con-
stituent elements include, for example, the storage por-
tion 10, the discharging portion 20, a liquid pump (liquid-
agent supplying actuator) 30, a gas pump (gas supplying
actuator) 40, a controller 50, and a detecting portion 51.
These constituent elements are, for example, accommo-
dated in the body 60. In addition, for example, the dis-
charging portion 20 is integrated with the foamer mech-
anism 21 (see Fig. 2).

[0027] In the description of the configuration of the
foam discharging device 100, the top-bottom direction
indicates the direction at the time when the foam dis-
charging device 100 is installed, and the ejection-port
forming wall portion 82 extends downward below the
foam passing chamber 209 in the state where the foam
discharging device 100 has been installed. The direction
of discharge of the foam body from the discharging por-
tion 20 is the same as the direction in which the ejection-
port forming wall portion 82 protrudes from the foam
passing chamber 209, and the direction of discharge of
the foam body from the discharging portion 20 is down-
ward in Figs. 1 and 2. In addition, in other exemplary
embodiments and modification examples described be-
low, the direction of discharge of the foam body from the
discharging portion 20 is also the same as the direction
in which the ejection-port forming wall portion 82 pro-
trudes from the foam passing chamber 209, and is down-
ward.

[0028] InFig. 1, the body 60 is schematically illustrated
as aside-surface shape, and schematic arrangement (ar-
rangement in the body 60) when the foam discharging
device 100 is viewed from the side surface is illustrated
for the discharging portion 20 and the detecting portion
51.

[0029] In addition, in Fig. 1, block configuration is
shown for the liquid pump 30, the gas pump 40, and the
controller 50.

[0030] Thebody 60 includes, for example, a main body
portion 61, and a head portion 62 supported by the main
body portion 61. The head portion 62 is formed integrally
with the upper portion of the main body portion 61 so as
to protrude horizontally from the upper portion of the main
body portion 61 in a hang-over state. The direction in
which the head portion 62 protrudes from the main body
portion 61 is set to be forward.

[0031] The main body portion 61, for example, accom-
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modates the storage portion 10. The head portion 62 is
provided with the discharging portion 20. The detecting
portion 51 may be disposed in either the main body por-
tion 61 or the head portion 62. In addition, the liquid pump
30, the gas pump 40, and the controller 50 may be dis-
posed in either the main body portion 61 or the head
portion 62.

[0032] Thedischarging portion 20 is configured, for ex-
ample, so as to discharge a foam body from the lower
surface of the head portion 62. Thatis, the foam discharg-
ing device 100 is disposed such that the surface of the
head portion 62 from which the foam body is discharged
faces downward.

[0033] Partorwhole of the discharging portion 20 may
project downward from the lower surface of the head por-
tion 62.

[0034] Similarly, part of the detecting portion 51 may
project downward from the lower surface of the head por-
tion 62. In addition, the detecting portion 51 may be pro-
vided on the main body portion 61 side, rather than on
the head portion 62.

[0035] The main body portion 61 may be configured
such that, for example, the back surface (the surface on
the right side in Fig. 1) thereof or the side surface (the
surface on the side going behind the paper plane or com-
ing out of the paper plane in Fig. 1) or other surface can
be fixed on the surface of a wall, or may be configured
so as to be able to be placed on a base such as a wash-
basin countertop.

[0036] For example, the storage portion 10 may be a
bottle container including a bottle body that stores the
liquid agent 70 and has a bottomed hollow-cylindrical
shape with a neck portion, and a cap that is detachably
mounted on the neck portion of the bottle body. The stor-
age portion 10 is filled with the liquid agent 70. That is,
the foam discharging device 100 includes the liquid agent
70 with which the storage portion 10 is filled.

[0037] The body 60 is configured, for example, such
that the storage portion 10 is detachable with respect to
the body 60. The method for refilling the foam discharging
device 100 with the liquid agent 70 includes, for example,
a method of replacing the storage portion 10 with a new
one, and a method of refilling the bottle body with the
liquid agent 70 in a state where the cap is detached from
the neck portion of the bottle body.

[0038] The foam discharging device 100 further in-
cludes: a suction pipe 31 thatis inserted into the storage
portion 10 and is connected with the liquid pump 30; a
liquid supplying pipe 32 that connects the liquid pump 30
with the foamer mechanism 21 (Fig. 2); and an air sup-
plying pipe 41 that connects the gas pump 40 with the
foamer mechanism 21.

[0039] The liquid pump 30 sucks the liquid agent 70
within the storage portion 10 through the suction pipe 31,
and delivers the liquid agent 70 through the liquid sup-
plying pipe 32 to the foamer mechanism 21. On the other
hand, the gas pump 40 sucks an atmosphere (in other
words, the air) around the gas pump 40, and delivers the
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air through the air supplying pipe 41 to the foamer mech-
anism 21.

[0040] In the foamer mechanism 21, the liquid agent
70 delivered from the liquid pump 30 is mixed with the
air delivered from the gas pump 40 to change the liquid
agent 70 into foam. Then, the liquid agent 70 that has
been changed into foam is discharged from the discharg-
ing portion 20.

[0041] The detecting portion 51 is a sensor that detects
a discharging destination serving as an object to which
the foam body is discharged. Various detecting manners
may be used for the detecting portion 51, and it may be
possible to use, for example, a transparent type sensor
such as a photoelectric sensor, a reflective type sensor,
a capacitive sensor, a contact sensor, and an ultrasonic
sensor.

[0042] Examples of the discharging destination in-
clude, for example, a hand of a user, a sponge, various
types of painting items such as a brush, a dish, a food,
and a beverage poured into a dish. Below, description
will be made as the discharging destination being a hand.
[0043] In the case of this exemplary embodiment, the
detecting portion 51 detects a discharging destination,
and this detection causes a discharge trigger that serves
as a trigger for discharging the liquid agent that has been
changed into foam. In the case where the discharge trig-
ger occurs, the liquid pump 30 and the gas pump 40
operate so that the foam body is discharged from the
discharging portion 20 by a predetermined amount, and
then, the liquid pump 30 and the gas pump 40 stop op-
erating.

[0044] The liquid pump 30 and the gas pump 40 oper-
ate under the control of the controller 50, and supply the
discharging portion 20 with the liquid agent 70 and the
air, respectively. The liquid pump 30 and the gas pump
40 are each driven by an electrically driven motor, and
the electrically driven motor is electrically connected with
the controller 50.

[0045] The controller 50 includes: a read only memory
(ROM) that stores and holds control programs for the
liquid pump 30 and the gas pump 40; a central processing
unit (CPU) that controls and operates in accordance with
the control program; and a random access memory
(RAM) that functions, for example, as a working area for
the CPU.

[0046] The power for the controller 50, the detecting
portion 51, the liquid pump 30, and the gas pump 40 in
the foam discharging device 100 may be supplied
through the commercial power supply or through a bat-
tery.

[0047] Next, one example of the configuration of the
foamer mechanism 21 and the discharging portion 20
will be described with reference to Fig. 2. Here, while
each configuration of the discharging portion 20 may be
described on the basis of the positional relationship illus-
trated in Fig. 2 for the purpose of convenience, this po-
sitional relationship of each configuration in the descrip-
tion does not necessarily match the positional relation-
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ship of each configuration of the foamer mechanism 21
and the discharging portion 20 when the foam discharg-
ing device 100 is in use.

[0048] As illustrated in Fig. 2, the foamer mechanism
21 includes a gas inlet 201 that allows gas (air) to be
introduced through the air supplying pipe 41, and a liquid-
agent inlet 205 that allows the liquid agent 70 to be in-
troduced through the liquid supplying pipe 32.

[0049] The airintroduced through the gasinlet 201 into
the foamer mechanism 21 passes through a gas front
chamber 202 and a narrow gas passage 203 in this order,
and is supplied to the mixing portion 207 of the mixing
chamber 208.

[0050] On the other hand, the liquid agent 70 intro-
duced through the liquid-agent inlet 205 to the discharg-
ing portion 20 passes through a narrow liquid-agent pas-
sage 206, and is supplied to the mixing portion 207 of
the mixing chamber 208.

[0051] In the mixing portion 207, the liquid agent 70 is
mixed with the air, whereby the liquid agent 70 is changed
into a coarse foam body.

[0052] A mesh 210 is provided at a latter stage of the
mixing chamber 208. The coarse foam body passes
through the mesh 210 to be changed into fine, uniform
foambody, and is introduced into the foam passing cham-
ber 209 of the discharging portion 20.

[0053] As described above, in the case of the this ex-
emplary embodiment, the foam discharging device 100
further includes: a liquid-agent supplying actuator (liquid
pump 30) that supplies the liquid agent 70 from the stor-
age portion 10 to the foamer mechanism 21; a gas sup-
plying actuator (gas pump 40) that supplies gas to the
foamer mechanism 21; and a controller 50 that operates
and controls the gas supplying actuator and the liquid-
agent supplying actuator. The liquid agent 70 and the
gas are supplied to the foamer mechanism 21 under the
control of the controller 50 to generate the foam body.
[0054] The foamer mechanism 21 and the discharging
portion 20 are provided integrally with each other to form
a discharging unit 200.

[0055] The discharging unit200 includes, for example:
a cap member 220 that has a hollow cylindrical portion
221 having a tubular shape and having an upper end
portion closed by a closing portion 222; a hollow cylin-
drical member 230; a flow-path forming outside sleeve
240; a flow-path forming inside sleeve 250; and a flow-
path forming core body 260.

[0056] The closing portion 222 of the cap member 220
has a tubular portion formed so as to protrude upward
and have the gas inlet 201 inside thereof, and aninsertion
hole into which a tubular portion having the liquid-agent
inlet 205 is inserted.

[0057] The hollow cylindrical member 230 includes: an
upper portion having a double-tube structure having an
external hollow-cylindrical portion 231 having a tubular
shape and an internal hollow cylindrical portion 232 hav-
ing a tubular shape with a diameter smaller than that of
the external hollow-cylindrical portion 231; a holding por-
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tion 234 having a tubular shape formed so as to have a
diameter larger than that of the external hollow-cylindrical
portion 231; and a top surface portion 235 that closes
the upper end of the holding portion 234.

[0058] The space of the inside of the holding portion
234 forms the foam passing chamber 209. The foam
passing chamber 209 communicates with an area where
the mesh 210 is disposed, through an opening formed
at the center of the top surface portion 235.

[0059] The external hollow-cylindrical portion 231 of
the hollow cylindrical member 230 and the hollow cylin-
drical portion 221 of the cap member 220 are fixed with
each other by a fixing method such as screwing.

[0060] The flow-path forming outside sleeve 240 is
formed so as to include a multiple-stage hollow cylindrical
portion shaped such that the inner diameter and the outer
diameter vary in a multiple-stage manner in the axial di-
rection (in the top-bottom direction) of the flow-path form-
ing outside sleeve 240. That is, the flow-path forming
outside sleeve 240 has the inner diameter and the outer
diameter, each of which varies in a stepwise manner so
that the inner diameter and the outer diameter increase
toward the bottom portion. For example, the flow-path
forming outside sleeve 240 has four stages of hollow cy-
lindrical portions, and the hollow cylindrical portion locat-
ed at the uppermost stage (in other words, one having
the smallest diameter) of them has the liquid-agent inlet
205 formed inside thereof. In addition, within the hollow
cylindrical portion at the lowermost stage of the flow-path
forming outside sleeve 240, the upper portion of the in-
ternal hollow cylindrical portion 232 is disposed adjacent-
ly to the inner peripheral surface of this hollow cylindrical
portion.

[0061] The flow-path forming inside sleeve 250 is
formed so as to have a tubular shape, and is fitted with
the internal hollow cylindrical portion 232 so that the outer
peripheral surface of the flow-path forming inside sleeve
250 is in close contact with the inner peripheral surface
of the internal hollow cylindrical portion 232. However,
the upper portion of the flow-path forming inside sleeve
250 sticks out upward further than the internal hollow
cylindrical portion 232. The upper portion of the flow-path
forming inside sleeve 250 is disposed so as to extend
from the inside of the hollow cylindrical portion located
at the lowermost stage of the flow-path forming outside
sleeve 240 to the vicinity of the upper end of the hollow
cylindrical portion located at the second stage from the
bottom.

[0062] The flow-path forming core body 260 is formed
into a cylindrical column shape, and is disposed so as to
be coaxial with the flow-path forming outside sleeve 240.
More specifically, for example, the flow-path forming core
body 260 is disposed so as to extend from the inside of
the hollow cylindrical portion located at the second stage
from the top of the flow-path forming outside sleeve 240
to the inside of the upper end portion of the hollow cylin-
drical portion located at the lowermost stage of the flow-
path forming outside sleeve 240. The lower portion of the
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flow-path forming core body 260 is disposed at the inside
of the upper portion of the flow-path forming inside sleeve
250. The flow-path forming core body 260 is, for example,
held by the flow-path forming outside sleeve 240.
[0063] The gas passage 203 is formed by a space be-
tween the inner peripheral surface of the hollow cylindri-
cal portion located at the lowermost stage as well as the
hollow cylindrical portion located at the second stage
from the bottom of the flow-path forming outside sleeve
240 and the outer peripheral surface of the upper portion
of the internal hollow cylindrical portion 232 as well as
the outer peripheral surface of the upper portion of the
flow-path forming inside sleeve 250.

[0064] In addition, the liquid-agent passage 206 is
formed by a space between the inner peripheral surface
of the hollow cylindrical portion located at the second
stage from the top of the flow-path forming outside sleeve
240 and the outer peripheral surface of the upper portion
of the flow-path forming core body 260. The liquid-agent
passage 206 is, for example, separated into a plurality
of lines.

[0065] In addition, the mixing chamber 208 is formed
by the inner space of the flow-path forming inside sleeve
250. The opening of the lower end of the flow-path form-
ing inside sleeve 250 is closed by the mesh 210. The
mixing portion 207 serves as the upper end portion of
the mixing chamber 208, and at this mixing portion 207,
the downstream end of the liquid-agent passage 206
merges with the downstream end of the gas passage 203.
[0066] Inaddition, the gas frontchamber202is afacing
space between the closing portion 222 and the closing
portion 233, and is formed by a space between the inner
peripheral surface of the external hollow-cylindrical por-
tion 231 and the outer peripheral surface of a portion of
the flow-path forming outside sleeve 240 that protrudes
downward beyond the closing portion 222 as well as the
outer peripheral surface ofthe lower portion of the internal
hollow cylindrical portion 232. The gas front chamber 202
is, for example, formed into an annular shape in plane
cross section.

[0067] The foamer mechanism 21 includes, from
among the configurations described above, at least the
gas passage 203, the liquid-agent passage 206, the mix-
ing chamber 208 (the mixing chamber 208 includes the
mixing portion 207), and the mesh 210.

[0068] The discharging portion 20 further includes a
foam discharging unit 80 that is held by the holding por-
tion 234 so as to close the opening of the holding portion
234 on the lower surface side thereof.

[0069] The foam discharging unit 80 includes: a plate-
like portion 81 that defines the lower end of the foam
passing chamber 209; and one or a plurality of ejection-
port forming wall portions 82 that extend downward from
the lower surface 81a of the plate-like portion 81. As de-
scribed above, the foam passing chamber 209 includes
the bottom portion formed by the plate-like portion 81,
and the bottom portion has the ejection-port forming wall
portions 82 formed thereon (the ejection-portforming wall
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portions 82 extend downward from the bottom portion).
[0070] Thefoam dischargingunit80 is held by the hold-
ing portion 234 in a posture in which the plate-like portion
81 is horizontal. The holding portion 234 detachably
holds the foam discharging unit 80.

[0071] More specifically, the plate-like portion 81 is
formed into a circular shape in plan view, and the foam
discharging unit 80 further includes: an annular protru-
sion 88 that is a protrusion having an annular shape in
plane and erecting upward from the peripheral edge por-
tion of the plate-like portion 81; and a plurality of locking
protrusions 89 that protrude outward in the radial direc-
tion of the plate-like portion 81 from the peripheral edge
portion of the plate-like portion 81.

[0072] On the other hand, on the lower surface side of
the holding portion 234, there are provided: a slit-shaped
insertion hole 237 that makes one turnin a circular shape
in plan view and into which the annular protrusion 88 is
inserted; and an annular locking portion 236 thatengages
with the locking protrusion 89 to hold the foam discharg-
ing unit 80. By pulling the foam discharging unit 80 down-
ward, the lock of the locking portion 236 relative to the
locking protrusion 89 is configured to be disengaged,
whereby the foam discharging unit 80 can be detached
from the holding portion 234. In addition, by pushing the
foam discharging unit 80 upward in a state where the
annular protrusion 88 is aligned with the insertion hole
237, the locking portion 236 is locked with respect to the
locking protrusion 89, whereby the foam discharging unit
80 can be held by the holding portion 234.

[0073] In addition, a mesh 270 may be provided on the
upper surface 81b of the plate-like portion 81 as illustrat-
ed in the drawing.

[0074] The foamer mechanism 21 and the discharging
portion 20 are, for example, configured as described
above. However, the structures of the discharging portion
20 and the foamer mechanism 21 are not limited to those
described here, and it may be possible to employ other
structures.

[0075] As described above, the mesh 210 (porous
body) is disposed at the outlet of the mixing chamber 208
in which the air and the liquid agent 70 are mixed with
each other. The foam body generated in the mixing cham-
ber 208 passes through the mesh 210 and flows into the
foam passing chamber 209. Then, the foam body passes
through the foam passing chamber 209, passes through
the inside of the ejection-port forming wall portion 82, and
is discharged from the ejection port 83 at the lower end
of the ejection-port forming wall portion 82.

[0076] Here, as described above, the foamer mecha-
nism 21 includes the mixing chamber 208 in which the
liquid agent 70 and the air are mixed with each other. In
addition, the maximum value of a cross sectional area
(in other words, the area of plane cross section), which
is perpendicular to the direction of discharge of the foam
body, of the foam passing chamber 209 is greater than
the maximum value of a cross sectional area (area of
plane cross section), which is perpendicular to the direc-
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tion of discharge described above, of the mixing chamber
208, and also is greater than the total value of maximum
values of cross sectional areas (areas of plane cross sec-
tion), each of which is perpendicular to the direction of
discharge described above, of inner spaces of respective
ejection-port forming wall portions 82.

[0077] Thus, the maximum value of the cross sectional
area of the foam passing chamber 209 is greater than
the cross sectional area (area of plane cross section),
which is perpendicular to the direction of discharge de-
scribed above, of the outlet of the mixing chamber 208.
In addition, the maximum value of the cross sectional
area of the foam passing chamber 209 is greater than
the cross sectional area described above of a portion (for
example, the bottom end portion of the mixing chamber
208), which is adjacent to the foam passing chamber
209, of the mixing chamber 208. The total value of cross
sectional areas, each of which is perpendicular to the
direction of discharge described above, of inner spaces
of portions (upper end portions of respective ejection-
port forming wall portions 82), each of which is adjacent
to the foam passing chamber 209, of respective ejection-
portforming wall portions 82 is smaller than the maximum
value of the cross sectional area (area of plane cross
section) of the foam passing chamber 209. In addition,
the total value of cross sectional areas, each of which is
perpendicular to the direction of discharge described
above, of inner spaces of portions (each of which is the
upper end portion of each of the ejection-port forming
wall portions 82 and is formed at the bottom portion of
the foam passing chamber 209), each of which is adja-
centto the foam passing chamber 209, of respective ejec-
tion-port forming wall portions 82 is smaller than the area
of the bottom portion of the foam passing chamber 209
formed by the plate-like portion 81.

[0078] Thus, in the course in which the foam body
passes through the mixing chamber 208, the foam pass-
ing chamber 209, and the inside of the ejection-port form-
ing wall portion 82 in this order, and is discharged from
the ejection port 83, the flow path area for the foam body
increases at the position where the foam body flows out
from the mixing chamber 208 into the foam passing
chamber 209, and then, decreases at the position where
the foam body flows out from the foam passing chamber
209 into the ejection-port forming wall portion 82.
[0079] With this configuration, it is possible to dis-
charge the foam body from the ejection port 83 at the
lower end of the ejection-port forming wall portions 82
while sufficiently filling the inside of each of the ejection-
port forming wall portions 82 with the foam body. This
makes it possible to discharge the foam body having a
desired shape from each of the ejection ports 83 in a
more reliable manner, and to make a shaped foam object
91 (Figs. 16(a) and 16(b)), which is a collective body of
foam bodies discharged from these ejection ports 83,
formed into a desired three-dimensional shape.

[0080] The area of plane cross section of the foam
passing chamber 209 may be set so as to be constant
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at any position of the foam passing chamber 209 in the
direction of discharge of the foam body, or may be set
so as to change according to positions in the direction of
discharge of the foam body.

[0081] Itis preferable that the cross sectional area (ar-
ea of plane cross section), which is perpendicular to the
direction of discharge described above, of a portion (the
bottom end portion of the foam passing chamber 209),
which is adjacent to the ejection-port forming wall portion
82, of the foam passing chamber 209 is greater than the
total value of maximum values of cross sectional areas
(areas of plane cross section), each of which is perpen-
dicular to the direction of discharge described above, of
inner spaces of respective ejection-port forming wall por-
tions 82.

[0082] Here,thecrosssectionalareaoftheinnerspace
of the ejection-port forming wall portions 82 means a
cross sectional area of a closed area surrounded in a
continuous, circuit manner by an ejection-port forming
wall portion 82 in cross section perpendicular to the di-
rection of discharge described above.

[0083] In addition, in this exemplary embodiment, the
number of the ejection-port forming wall portions 82 is
plural, and hence, the total value of cross sectional areas
of inner spaces of respective ejection-port forming wall
portions 82 means the total value of cross sectional areas
of inner spaces of these plurality of ejection-port forming
wall portions 82. However, the present invention is not
limited to this example, and the number of ejection-port
forming wall portions 82 may be one. In this case, the
total value of cross sectional areas of inner spaces of
respective ejection-port forming wall portions 82 means
the cross sectional area of the inner space of one ejec-
tion-port forming wall portion 82.

[0084] Next, with reference to Figs. 3(a), 3(b), and 3(c),
the foam discharging unit 80 will be described in more
detail.

[0085] Asillustrated in any of Figs. 3(a), 3(b), and 3(c),
the foam discharging unit 80 includes the plate-like por-
tion 81 having a circular plate shape, and the plurality of
ejection-port forming wall portions 82 that protrude from
the lower surface 81a of the plate-like portion 81.
[0086] In the case of this exemplary embodiment, the
ejection-port forming wall portions 82 are each formed
into a circular, tubular shape, and the axis center and the
wall surface of each of the ejection-port forming wall por-
tions 82 are perpendicular to the lower surface 81a. Each
of the ejection-port forming wall portions 82 has a lower
edge 821 having an ejection port 83 formed thereon. The
height of the lower edge 821 of each of the ejection-port
forming wall portions 82 is constant, and the ejection port
83 is disposed horizontally.

[0087] Thus, the lower edge 821 of the ejection-port
forming wall portions 82 has a portion that extends hor-
izontally. In the case of this exemplary embodiment, the
entire lower edge 821 of the ejection-port forming wall
portions 82 extends horizontally in a ring shape.

[0088] Here, the lower edge 821 of the ejection-port
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forming wall portion 82 having a portion that extends hor-
izontally may mean, for example, that the lower edge 821
of the ejection-port forming wall portion 82 has a portion
that horizontally and continuously extends so as to be
longer than the thickness of this lower edge 821.
[0089] Here, in the case where the length of the ejec-
tion-port forming wall portion 82 that protrudes from the
lower surface 81a of the plate-like portion 81 is relatively
short, the height position of the lower edge 821 is rela-
tively high. On the other hand, in the case where this
length is relatively long, the height position of the lower
edge 821 is relatively low.

[0090] The plurality of ejection-port forming wall por-
tions 82 include the ejection-port forming wall portion 82a
and the ejection-port forming wall portion 82b. As illus-
trated in Fig. 3(b), the height position of the lower edge
821 of the ejection-port forming wall portion 82ais higher
than the height position of the lower edge 821 of the ejec-
tion-port forming wall portion 82b.

[0091] Thus, in the case of this exemplary embodi-
ment, the ejection-port forming wall portion 82a serves
as the first portion, and the ejection-port forming wall por-
tion 82b serves as the second portion.

[0092] That s, the discharging portion 20 has the plu-
rality of ejection-port forming wall portions 82, and the
plurality of ejection-port forming wall portions 82 include
a first-portion configuring wall portion (for example, the
ejection-port forming wall portion 82a) that configures the
first portion, and a second-portion configuring wall portion
(for example, the ejection-port forming wall portion 82b)
that configures the second portion.

[0093] More specifically, in the case of this exemplary
embodiment, the ejection port 83 of the first-portion con-
figuring wall portion (for example, the ejection-port form-
ing wall portion 82a) and the ejection port 83 of the sec-
ond-portion configuring wall portion (for example, the
ejection-port forming wall portion 82b) are each disposed
horizontally, and the height position of the ejection port
83 of the first-portion configuring wall portion (for exam-
ple, the ejection-port forming wall portion 82a) is higher
than the height position of the ejection port 83 of the sec-
ond-portion configuring wall portion (for example, the
ejection-port forming wall portion 82b).

[0094] Furthermore, theloweredge 821 ofthe ejection-
port forming wall portion 82a and the lower edge 821 of
the ejection-port forming wall portion 82b each have a
portion that extends horizontally. In the case of this ex-
emplary embodiment, the entire lower edge 821 of the
ejection-port forming wall portion 82a extends horizon-
tally in a ring shape, and the entire lower edge 821 of the
ejection-port forming wall portion 82b extends horizon-
tally in a ring shape.

[0095] As described above, the foam discharging unit
80 is a foam discharging unit 80 attached to a foam dis-
charging device (here, a thing formed by excluding the
foam discharging unit 80 from the foam discharging de-
vice 100 is called a foam discharging device) that in-
cludes the storage portion 10 that stores the liquid agent
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70, and the foamer mechanism 21 that changes the liquid
agent 70 into foam to generate the foam body, and the
foam discharging unit 80 discharges the foam body. The
foam discharging unit 80 includes the plate-like portion
81, and also includes one or the plurality of ejection-port
forming wall portions 82 that: protrude from the one-side
surface (lower surface 81a) of the plate-like portion 81 in
a direction perpendicular to a plate surface of the plate-
like portion 81; are formed into a closed-loop shape when
viewed from the protruding direction; have the inner
space communicating with a space of the plate-like por-
tion 81 on a side of the other-side surface (upper surface
81b) of the plate-like portion 81; and have atip end having
the ejection port 83 formed thereon. In addition, the ejec-
tion-port forming wall portion 82 includes the first portion
(for example, the ejection-port forming wall portion 82a)
and the second portion (for example, the ejection-port
forming wall portion 82b), and the distance from the plate-
like portion 81 to the tip end edge (lower edge 821) at
thefirst portion is shorter than the distance from the plate-
like portion 81 to the tip end edge (lower edge 821) at
the second portion. In addition, the tip end portion (bottom
end portion) of at least part of the ejection-port forming
wall portion 82 is formed into a shape that has a thickness
reduced toward the tip end (downward).

[0096] More specifically, in the case of this exemplary
embodiment, by discharging the foam body through the
plurality of ejection-port forming wall portions 82 of the
foam discharging unit 80, it is possible to form a shaped
foam object 91 shaped like a flower as illustrated in Figs.
16(a) and 16(b). Fig. 16(a) is a planar image obtained by
imaging a shaped foam object 91 actually formed using
the foam discharging unit 80 illustrated in Fig. 3, and Fig.
16(b) is a perspective image obtained by imaging the
shaped foam object 91 from the direction of the arrow B
in Fig. 16(a) (from the side surface direction). The flower
that the shaped foam object 91 intends to be shaped like
has a shape having five petals that extend radially from
the center in five directions.

[0097] As illustrated in Figs. 3(a) and 3(c), a plurality
of (for example, four) ejection-port forming wall portions
82b are arranged in the central portion of the foam dis-
charging unit 80, and a plurality of ejection-port forming
wall portions 82a for forming five petals are arranged
radially from the central portion in five lines. More spe-
cifically, the four ejection-port forming wall portions 82b
in the central portion are each disposed at a position cor-
responding to each apex of a square. In addition, each
of the five lines of the ejection-port forming wall portions
82aincludes three ejection-port forming wall portions 82a
that are each disposed at equal intervals. As described
above, while each of the plurality of ejection-port forming
wall portions 82 has a circular shape in plan view, a group
of ejection-port forming wall portions, which is a collective
body of the plurality of ejection-port forming wall portions
82, forms a non-circular shape as a whole.

[0098] By discharging a foam body through the foam
discharging unit 80 described above, itis possible to form
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ashaped foam object 91 that integrally has petal portions
91a each shaped like a petal and a central portion 91b
located at the middle of the five petal portions 91a, as
illustrated in Figs. 16(a) and 16(b).

[0099] Thatis, by placing a hand (palm) below the dis-
charging portion 20 in a horizontal posture, the detecting
portion 51 detects the hand, which causing a discharge
trigger. Then, the liquid pump 30 and the gas pump 40
are each activated, generating a foam body with the liquid
agent 70 and the air supplied to the foamer mechanism
21. This foam body passes through the foam passing
chamber 209 and the mesh 270, and is discharged from
each of the ejection-port forming wall portions 82. After
this, once discharging of the foam body by a predeter-
mined amount is completed, the liquid pump 30 and the
gas pump 40 stop their operations.

[0100] As aresult, a shaped foam object 91 is formed
on the hand.
[0101] Here, in the case of this exemplary embodi-

ment, since the height position of the lower edge 821 of
the ejection-port forming wall portions 82a is set to be
higher than the height position of the lower edge 821 of
the ejection-port forming wall portions 82b, it is possible
to form a shaped foam object 91 shaped such that the
petal portions 91a are raised so as to be higher (formed
so as to be thicker) than the central portion 91b. That is,
the ejection-port forming wall portions 82a, which are lo-
cated at higher position, discharges a foam body more
than that discharged from the ejection-port forming wall
portions 82b, and the height position at which a foam
body is released from the lower edge 821 differs between
the ejection-port forming wall portion 82a and the ejec-
tion-port forming wall portion 82b. Thereby, it is possible
to form the petal portions 91a composed mainly by the
foam body discharged from the ejection-port forming wall
portions 82a so as to be thicker than the central portion
91b composed mainly by the foam body discharged from
the ejection-port forming wall portions 82b.

[0102] Thus, itis possible to make a shaped foam ob-
ject 91 shaped like a flower have a three-dimensional
shape with a highly elaborate design.

[0103] From the viewpoint of the shaping property of
the shaped foam object 91, it is preferable that the dif-
ference in height between the first portion and the second
portion is equal to or more than 1 mm, and more prefer-
ably, equal to or more than 2 mm. In addition, it is pref-
erable that this difference is equal to or less than 8 mm,
and more preferably, equal to or less than 5 mm. Fur-
thermore, it is preferable that it is equal to or more than
1 mm and equal to or less than 8 mm, and more prefer-
ably, itis equal to or more than 2 mm and equal to or less
than 5 mm.

[0104] Furthermore, from a similar viewpoint, it is pref-
erable that the length of the ejection-port forming wall
portion from the plate-like portion 81 to the lower edge
821 is equal to or more than 2 mm, more preferably, equal
to or more than 3 mm, still more preferably, equal to or
more than 5 mm. In addition, it is preferable that this
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length is equal to or less than 30 mm, more preferably,
equal to or less than 25 mm, still more preferably, equal
to or less than 20 mm. Furthermore, it is preferable that
it is equal to or more than 2 mm and equal to or less than
30 mm, more preferably, equal to or more than 3 mm and
equal to or less than 25 mm, still more preferably, equal
to or more than 5 mm and equal to or less than 20 mm.
[0105] In the first exemplary embodiment, while the
height of the ejection-port forming wall portion 82 is
formed into two stages: the first portion and the second
portion, there is no limitation in the present invention, and
there may exist three or more portions (a plurality of por-
tions arranged in three or more stages) arranged at dif-
ferent stages from each other.

[0106] Furthermore, the bottom end of each of the ejec-
tion-port forming wall portions 82 is formed into a shape
of chamfer as illustrated in Figs. 3(b) and 3(c). Thus, the
bottom end portion of each of the ejection-port forming
wall portions 82 is formed into a shape that has a thick-
ness reduced toward the lower side (shape of which di-
mension in the thickness direction becomes narrower to-
ward the lower side).

[0107] Thisenables the foam to be less likely to adhere
to the bottom end portion of the ejection-port forming wall
portion 82, and hence, it is possible to favorably separate
the bottom end portion of the ejection-port forming wall
portion 82 from the shaped foam object 91. Thus, it is
possible to separate the ejection-port forming wall portion
82from the shaped foam object 91 while minimizing dam-
age to the shape of the shaped foam object 91 that has
been foamed.

[0108] As for the shape of chamfer of the bottom end
portion of the ejection-port forming wall portion 82, either
a round fillet shape or chamfering shape may be em-
ployed, and Fig. 3(b) shows that the round fillet shape is
employed as an example.

[0109] In the case of this exemplary embodiment, the
bottom end portion of each of the ejection-port forming
wall portions 82 is formed into a shape that has a thick-
ness reduced toward the lower side throughout the entire
periphery of the ejection port 83, as illustrated in Fig. 3(b).
However, the present invention is not limited to this ex-
ample, and it may be possible that the bottom end portion
of part of the ejection-port forming wall portion 82 in the
circumferential direction has a shape thathas athickness
reduced toward the lower side, whereby this part exhibits
reduced adhesive force of the foam relative to this bottom
end portion.

[0110] That is, it may be possible to employ a config-
uration in which the bottom end portion of at least part of
the ejection-port forming wall portion 82 is formed into a
shape that has a thickness reduced toward the lower
side.

[0111] Although there is no specific limitation as to ma-
terial of the foam discharging unit 80, inexpensive resin
materials having a light weight (for example, polypropyl-
ene) are preferably used as the material of the foam dis-
charging unit 80.
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[0112] According to the first exemplary embodiment
described above, the height position of the lower edge
821 of the first portion (ejection-port forming wall portion
82a) is higher than the height position of the lower edge
821 of the second portion (ejection-port forming wall por-
tion 82b). Thus, it is possible to create a desired height
difference for each portion of the shaped foam object 91
made out of the discharged foam bodies. This makes it
possible to form a shaped object of foam having a desired
three-dimensional shape with a more elaborate design.
[0113] Furthermore, the bottom end portion of at least
part of the ejection-port forming wall portion 82 is formed
into a shape that has a thickness reduced toward the
lower side. This enables the foam to be less likely to
adhere to the bottom end portion of the ejection-port form-
ing wall portion 82, and hence, it is possible to favorably
separate the bottom end portion of the ejection-port form-
ing wall portion 82 from the shaped foam object 91. This
makes it further easier to form a shaped object of foam
having a desired three-dimensional shape with a more
elaborate design.

[0114] Furthermore, since the discharging portion 20
includes the foam discharging unit 80 and the holding
portion 234 that detachably holds the foam discharging
unit 80, it is possible to change the shape of a shaped
foam object 91 that can be formed, into one having an-
other shape, by replacing the foam discharging unit 80
with one having an ejection-port forming wall portion 82
having another shape.

<Modification Example of First Exemplary Embodiment

[0115] Next, a modification example of the first exem-
plary embodiment will be described with reference to Fig.
4(a), Fig. 4(b), Fig. 4(c), Fig. 16(c) and Fig. 16(d).
[0116] Fig. 16(c)is a planarimage obtained by imaging
a shaped foam object 91 actually formed using the foam
discharging unit 80 illustrated in Figs. 4(a) to 4(c), and
Fig. 16(d) is a perspective image obtained by imaging
the shaped foam object 91 from the direction of the arrow
D in Fig. 16(c) (from the side surface direction).

[0117] Inthe case of the present modification example,
the height relationship between the ejection-port forming
wall portion 82a and the ejection-port forming wall portion
82b is reversed from that in first exemplary embodiment
described above.

[0118] Thatis, asillustrated in Figs. 4(b) and 4(c), the
height position of the lower edge 821 of the ejection-port
forming wall portion 82b is higher than the height position
of the lower edge 821 of the ejection-port forming wall
portion 82a. In addition, the ejection-port forming wall
portion 82b serves as the first portion, and the ejection-
port forming wall portion 82a serves as the second por-
tion.

[0119] Inthe case of the present modification example,
as the height position of the lower edge 821 of the ejec-
tion-port forming wall portion 82b is set to be higher than
the height position of the lower edge 821 of the ejection-
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port forming wall portion 82a, it is possible to form a
shaped foam object 91 shaped such that the central por-
tions 91b is raised so as to be higher (formed so as to
be thicker) than the petal portions 91a as illustrated in
Figs. 16(c) and 16(d).

[Second Exemplary Embodiment]

[0120] Next, the second exemplary embodiment will
be described with reference to Fig. 5(a), Fig. 5(b), Fig.
5(c), Fig. 6, Fig. 17(a), and Fig. 17(b).

[0121] Fig. 17(a)is aplanarimage obtained byimaging
a shaped foam object 92 actually formed using the foam
discharging unit 80 illustrated in Figs. 5(a) to 5(c), and
Fig. 17(b) is a perspective image obtained by imaging
the shaped foam object 92 from the direction of the arrow
B in Fig. 17(a) (from the side surface direction).

[0122] The foam discharging device 100 and the foam
discharging unit 80 according to this exemplary embod-
iment differ from the foam discharging device 100 and
the foam discharging unit 80 according to the first exem-
plary embodiment described above in terms of the shape
of the ejection-port forming wall portion 82, and explana-
tion of the portions common to the foam discharging de-
vice 100 and the foam discharging unit 80 according to
the first exemplary embodiment described above will not
be repeated.

[0123] In the following description, the positional rela-
tionship and the shape of each of the ejection-port form-
ing wall portions 82 of the foam discharging unit 80 may
be described on the basis of the positional relationship
illustrated in each of the drawings.

[0124] In the case of this exemplary embodiment, the
foam discharging unit 80 is a unit for forming a shaped
foam object 92 (Figs. 17(a) and 17(b)) shaped like a but-
terfly. The target shape (planer shape) of a shaped foam
object 92 formed in this exemplary embodiment is illus-
trated in Fig. 6.

[0125] As illustrated in Figs. 5(a) to 5(c), the ejection-
port forming wall portions (group of ejection-port forming
wall portions) of the foam discharging unit 80 include a
pair of left and right ejection-port forming wall portions
82d and an ejection-port forming wall portion 82e dis-
posed at the center.

[0126] Each of the ejection-port forming wall portions
82d is a portion for forming a butterfly-wing portion 92a
(Figs. 17(a) and 17(b)), and is formed into a slit shape
elongated in one direction in plan view. The pair of ejec-
tion-port forming wall portions 82d extend so as to be
parallel to each other. The wall surface of each portion
of each of the ejection-port forming wall portions 82d is
perpendicular to the plate-like portion 81. The ejection-
port forming wall portion 82d and the ejection-port form-
ing wall portion 82e each have a non-circular shape in
plan view, and the group of ejection-port forming wall
portions, which is a collective body of the pair of ejection-
port forming wall portions 82d and one ejection-port form-
ing wall portion 82e, forms a non-circular shape in plan
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view as a whole. Furthermore, the group of ejection-port
forming wall portions is comprised of a combination of
the ejection-port forming wall portions 82d and the ejec-
tion-port forming wall portion 82e, which have shapes
different from each other in plan view.

[0127] Asillustratedin Figs. 5(b) and 5(c), the ejection-
port forming wall portion 82d includes a low-position end
portion 84a and a high-position end portion 84b, and the
height position of the lower edge 821 of the high-position
end portion 84b is higher than the height position of the
lower edge 821 of the low-position end portion 84a.
[0128] More specifically, a one-half portion of sides,
which face each other, of each of the ejection-port form-
ing wall portions 82d serves as a high-position end por-
tion 84b, and the remaining portion serves as a low-po-
sition end portion 84a. In each of the ejection-port forming
wall portions 82d, the low-position end portion 84ais dis-
posed on the outer side of the discharging portion 20 in
plan view, whereas the high-position end portion 84b is
disposed on the inner side of the discharging portion 20.
Thus, in the group of ejection-port forming wall portions,
which is a collective body of the plurality of ejection-port
forming wall portions 82d, 82d, 82e, the low-position end
portion 84a is disposed on the outer side, and the high-
position end portion 84b is disposed on the inner side.
In other words, the low-position end portion 84a is dis-
posed on the peripheral side (outer side) of the area
where the plurality of ejection-port forming wall portions
82 are arranged, and the high-position end portion 84b
is disposed on the central side (inner side). A transitional
portion 87 where the height position of the lower edge
821 changes lies at the boundary between the low-posi-
tion end portion 84a and the high-position end portion
84b. In the case of this exemplary embodiment, the tran-
sitional portion 87 is configured as a stepped portion. The
transitional portion 87 is formed at each of both ends of
each of the ejection-port forming wall portions 82d in the
longitudinal direction.

[0129] From the viewpoint of the shaping property of
the shaped foam object 92, it is preferable that the dif-
ference in height between the high-position end portion
84b and the low-position end portion 84a is equal to or
more than 1 mm, more preferably, equal to or more than
2 mm. In addition, it is preferable that the difference is
equal to or less than 8 mm, more preferably, equal to or
less than 5 mm. Furthermore, it is preferable that it is
equal to or more than 1 mm and equal to or less than 8
mm, more preferably, equal to or more than 2 mm and
equal to or less than 5 mm.

[0130] Furthermore, from a similar viewpoint, it is pref-
erable that the length of the ejection-port forming wall
portion 82d from the plate-like portion 81 to the lower
edge 821 is equal to or more than 2 mm, more preferably,
equal to or more than 3 mm, still more preferably, equal
to or more than 5 mm. In addition, itis preferable that this
length is equal to or less than 30 mm, more preferably,
equal to or less than 25 mm, still more preferably, equal
to or less than 20 mm. Furthermore, it is preferable that
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it is equal to or more than 2 mm and equal to or less than
30 mm, more preferably, equal to or more than 3 mm and
equal to or less than 25 mm, still more preferably, equal
to or more than 5 mm and equal to or less than 20 mm.
[0131] The height position of the lower edge 821 of the
high-position end portion 84b is configured to be uniform.
Similarly, the height position of the lower edge 821 of the
low-position end portion 84a is configured to be uniform.
The low-position end portion 84a is formed into a flat
plate shape thatis vertically erected throughout the entire
region, and the lower edge 821 of the low-position end
portion 84a is formed so as to be horizontal and in a
straight shape almost throughout the entire region in the
longitudinal direction. In other words, the low-position
end portion 84a (second portion) includes a portion
formed into a flat plate shape that is vertically erected,
and the lower edge of this flat-plate shaped portion ex-
tends horizontally. In addition, the lower edge of the flat-
plate shaped portion is formed into a straight shape.
[0132] Here, in each of the ejection-port forming wall
portions 82d, the low-position end portion 84a and the
high-position end portion 84b extend so as to be arranged
alongside each other (for example, in parallel to each
other) in plan view, and also extend almost throughout
the entire region in the longitudinal direction of the ejec-
tion-port forming wall portion 82d in plan view. Thus, a
portion of the low-position end portion 84a that protrudes
downward further than the high-position end portion 84b
exists in a region having a certain length (for example, it
exists almost throughout the entire region in the longitu-
dinal direction of the ejection-port forming wall portion
82d).

[0133] Asdescribedabove, in each of the ejection-port
forming wall portions 82d, the lower edge 821 of each of
the low-position end portion 84a and the high-position
end portion 84b has a portion that extends horizontally
(for example, extends horizontally in a straight shape).
In addition, the portion of the lower edge 821 of the low-
position end portion 84a that extends horizontally in a
straight shape and the portion of the lower edge 821 of
the high-position end portion 84b that extends horizon-
tally in a straight shape extend so as to be arranged
alongside each other (for example, in parallel to each
other) in plan view.

[0134] Furthermore, from the viewpoint of the shaping
property of the shaped foam object 92, it is preferable
that the ratios of the low-position end portion 84a and the
high-position end portion 84b occupying each of the ejec-
tion-port forming wall portions 82 in the circumferential
direction are equivalent to each other, or the ratio of oc-
cupation by the low-position end portion 84a is greater
than the ratio of occupation by the high-position end por-
tion 84b.

[0135] The ejection-port forming wall portion 82¢ is a
portion for forming a body portion 92b and a pair of an-
tenna portions 92c of the butterfly (Figs. 17(a) and 17(b)).
The ejection-port forming wall portion 82e has a shape
that includes a portion (a portion for forming the body
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portion 92b of the butterfly) that extends so as to be sub-
stantially in parallel to the ejection-port forming wall por-
tion 82d in plan view, and a pair of portions (portions for
forming the pair of antenna portions 92c of the butterfly)
that protrude from that portion in a V-shape so as to be
symmetrical in the left-right direction and each have a tip
end that expands in a circular shape. The wall surface
of each portion of the ejection-port forming wall portion
82e is perpendicular to the plate-like portion 81.

[0136] In the case of this exemplary embodiment, the
height position of the lower edge 821 of the ejection-port
forming wall portion 82e is set so as to be equal to the
height position of the lower edge 821 of the low-position
end portion 84a of the ejection-port forming wall portion
82d, and is configured to be uniform.

[0137] From the viewpoint of the shaping property of
the shaped foam object 92, it is preferable that the planer
shape of the space surrounded by each of the ejection-
port forming wall portions 82d, which includes the low-
position end portion 84a and the high-position end portion
84b, has a flat shape having a long axis and a short axis.
In this case, itis preferable that the long axis has a length
equal to or more than 1.2 times longer than the short
axis, more preferably, equal to or more than twice longer
than the short axis. In addition, it is preferable that the
length of the long axis is equal to or less than 30 times
longer than the length of the short axis, more preferably,
equal to or less than 20 times longer than the length of
the short axis.

[0138] In the case of this exemplary embodiment, the
high-position end portion 84b serves as the first portion,
and the low-position end portion 84a serves as the sec-
ond portion.

[0139] Thatis, one of the ejection-port forming wall por-
tions 82 (ejection-port forming wall portion 82d) includes
the first portion (high-position end portion 84b) and the
second portion (low-position end portion 84a).

[0140] Furthermore, in the case of this exemplary em-
bodiment, it may be possible to consider that the high-
position end portion 84b serves as the first portion, and
the ejection-port forming wall portion 82e serves as the
second portion. In other words, it may be possible to con-
sider that part (high-position end portion 84b) of the ejec-
tion-port forming wall portion 82d forms the first portion,
and the ejection-port forming wall portion 82e forms the
second portion. That is, the discharging portion 20 has
the plurality of ejection-port forming wall portions 82, and
the plurality of ejection-port forming wall portions 82 in-
clude the first-portion configuring wall portion (ejection-
port forming wall portion 82d) that configures the first
portion (high-position end portion 84b), and the second-
portion configuring wall portion (ejection-port forming
wall portion 82e) that configures the second portion.
[0141] Furthermore, the bottom end portion of each of
the ejection-port forming wall portions 82 is shaped into
chamfer as illustrated in Figs. 5(b) and 5(c). Thus, the
bottom end portion of the ejection-port forming wall por-
tion 82 is formed into a shape that has a thickness re-
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duced toward the lower side (shape of which dimension
in the thickness direction becomes narrower toward the
lower side).

[0142] The shape of chamfer of the bottom end portion
of the ejection-port forming wall portion 82 may be either
around fillet shape or a chamfering shape, and the cham-
fering shape is shown in Fig. 5(b) as an example.
[0143] Inthecase ofthis exemplary embodiment, since
the one-half portions, which are located on opposing
sides to each other, of the pair of ejection-port forming
wall portion 82d are each configured as the high-position
end portion 84b (the length of downward extension of the
wall is short), more foam body flows out from the high-
position end portion 84b side. In other words, many of
the foam body discharged from the ejection-port forming
wall portion 82d flows out toward the ejection-port form-
ing wall portion 82e side, which is located at the center.
As a result, the foam body discharged from the ejection-
port forming wall portion 82d has a shape that expands
toward the ejection-port forming wall portion 82e side,
which is located at the center, so as to be in a half-round
shape. In addition, the low-position end portion 84a (hav-
ing a longer length of the wall that extends downward)
restricts flow-out of the foam body toward the side direc-
tion, and hence, the shape of the foam body along the
low-position end portion 84a is formed into a straight
shape that reflects the planer shape of the low-position
end portion 84a.

[0144] Here, the low-position end portion 84a includes
a portion that is formed into a flat plate shape that is
erected vertically, and the lower edge of this flat-plate
shaped portion extends horizontally. That is, the low-po-
sition end portion 84a is formed so as to have a uniform
height throughout the entire region, and the portion of
the low-position end portion 84a that protrudes down-
ward further than the high-position end portion 84b is
formed into a flat plate shape. With this configuration,
this flat-plate shaped portion functions as a spatula, and
the foam body is discharged while being stroked by this
spatula. Thus, it is possible to form a three-dimensional
shaped foam object 92 that has the outer end portion
formed into a straight shape in plan view, which makes
it possible to form the outline of the shaped foam object
92 in a well-defined manner.

[0145] The foam body discharged from the ejection-
port forming wall portion 82d flows out toward the high-
position end portion 84b side and is less likely to spread
toward the low-position end portion 84a side, and hence,
itis possible to sufficiently obtain the spatula effect of the
low-position end portion 84a to form a surface that is
erected in a wall shape, whereby it is possible to obtain
a shaped foam object with an elaborate design.

[0146] Thus, the foam bodies discharged from the pair
of ejection-port forming wall portions 82d form the pair
of wing portions 92a shaped like a pair of wings of a
butterfly (Fig. 17(a), Fig. 17(b)).

[0147] In addition, the foam body discharged from the
ejection-portforming wall portion 82e forms the body por-
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tion 92b shaped like the body of a butterfly, and the pair
of antenna portions 92c shaped like antennae, and these
body portion 92b and antenna portions 92c are formed
integrally with the pair of wing portions 92a (Fig. 17(a),
Fig. 17(b)).

[0148] In the case of this exemplary embodiment, it is
possible to form the shaped foam object 92 shaped like
a butterfly so as to have a three-dimensional shape with
a highly elaborate design.

<Modification Example 1 of Second Exemplary Embod-
iment

[0149] A modification example 1 of the second exem-
plary embodiment will be described with reference to Fig.
7(a), Fig. 7(b), Fig. 7(c), Fig. 17(c), and Fig. 17(d).
[0150] Fig. 17(c)is a planerimage obtained by imaging
a shaped foam object 92 actually formed using the foam
discharging unit 80 illustrated in Figs. 7(a) to 7(c), and
Fig. 17(d) is a perspective image obtained by imaging
the shaped foam object 92 from the direction of the arrow
D in Fig. 17(c) (from the side surface direction).

[0151] The present modification example differs from
the second exemplary embodiment (Figs 5(a) to 5(c)) in
that the height position of the lower edge 821 of the ejec-
tion-port forming wall portion 82e is higher than the height
position of the lower edge 821 of the lower edge 821 of
the low-position end portion 84a, and is lower than the
height position of the lower edge 821 of the high-position
end portion 84b, as illustrated in Figs. 7(a), 7(b), and 7(c).
[0152] Inthe case of the present modification example,
the height position of the lower edge 821 of the ejection-
port forming wall portion 82¢ is higher as compared with
that in the second exemplary embodiment described
above. Thus, as compared with the second exemplary
embodiment, it is possible to form a shaped foam object
92 shaped such that the body portion 92b is raised in an
oval shape so as to be high (formed so as to be thick),
as illustrated in Figs. 17(c) and 17(d).

<Modification Example 2 of Second Exemplary Embod-
iment>

[0153] Next, a modification example 2 of the second
exemplary embodiment will be described with reference
to Figs. 8(a) and 8(b).

[0154] Inthe case of the present modification example,
the foam discharging unit 80 includes one ejection-port
forming wall portion 82j. This ejection-port forming wall
portion 82j is shaped such that the pair of ejection-port
forming wall portions 82d and the ejection-port forming
wall portion 82e located at the center in the second ex-
emplary embodiment illustrated in Fig. 5(a) to Fig. 5(c)
are connected with each other through a connecting por-
tion 86.

[0155] That is, the ejection-port forming wall portion
82j has a second low-position end portion 84c located at
the center thereof and having a shape similar to the ejec-
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tion-port forming wall portion 82e in the second exem-
plary embodiment, and also has a pair of low-position
end portion 84a and high-position end portion 84b, which
are similar to those in the second exemplary embodi-
ment, the pair being disposed at the right and the left,
respectively. In addition, the central portions, in the lon-
gitudinal direction, of the left and right high-position end
portion 84b are each connected, through the connecting
portion 86 having a slit shape in plan view, with the central
portion, in the longitudinal direction, of the portion of the
second low-position end portion 84c that forms the body
of a butterfly. The ejection-port forming wall portion 82j
has a closed-loop shape in planer shape as a whole, and
has one ejection port 83. In addition, the ejection-port
forming wall portion 82j that forms one ejection port 83
has a non-circular shape in plan view, and portions cor-
responding to the ejection-port forming wall portion 82d
and the ejection-port forming wall portion 82e according
to the second exemplary embodimentand the connecting
portion 86 each have a non-circular shape in plan view.
Furthermore, the ejection port 83 (ejection-port forming
wall portion 82j) is comprised of a combination of the
connecting portion 86 having a rectangle shape and the
portions corresponding to the ejection-port forming wall
portion 82d having a slit shape elongated in one direction
and the ejection-port forming wall portion 82e shaped
like the antennae and the body of a butterfly. In other
words, the ejection port 83 (ejection-port forming wall por-
tion 82j) is comprised of a combination of plural portions
(a portion corresponding to the ejection-port forming wall
portion 82d, a portion corresponding to the ejection-port
forming wall portion 82e, and the connecting portion 86)
having shapes different from each other in plan view.
[0156] Furthermore, as for a portion of the ejection-port
forming wall portion 82] that corresponds to the pair of
ejection-port forming wall portions 82d, the low-position
end portion 84a is disposed on the outer side of the dis-
charging portion 20 in plan view, and the high-position
end portion 84b is disposed on the inner side of the dis-
charging portion 20.

[0157] Inaddition, the transitional portion 87 where the
height position of the lower edge 821 changes is formed
in the connecting portion 86. In the case of this exemplary
embodiment, the transitional portion 87 is a sloped sec-
tion in which the height position of the lower edge 821
gradually changes.

[0158] In this modification example, it is possible to
form a shaped foam object having a shape similar to that
in the second exemplary embodiment.

<Modification Example 3 of Second Exemplary Embod-
iment

[0159] Next, a modification example 3 of the second
exemplary embodiment will be described with reference
to Figs. 8(a) and 8(c).

[0160] The present modification example differs from
the modification example 2 illustrated in Fig. 8(b) in that
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the second low-position end portion 84c at the center of
the ejection-port forming wall portion 82j is similar to that
in the modification example 1 illustrated in Fig. 7(a) to
Fig. 7(c), and in other points, the present modification
example is similar to the modification example 2 illustrat-
ed in Fig. 8(b).

[0161] With the present modification example, itis pos-
sible to form a shaped foam object having a shape similar
to that with the modification example 1 of the second
exemplary embodiment.

[Third Exemplary Embodiment]

[0162] Next, a third exemplary embodiment will be de-
scribed with reference to Fig. 9(a), Fig. 9(b), Fig. 9(c),
Fig. 18(a), and Fig. 18(b).

[0163] Fig. 18(a)is aplanarimage obtained by imaging
a shaped foam object 93 actually formed using the foam
discharging unit 80 illustrated in Figs. 9(a) to 9(c), and
Fig. 18(b) is a side image obtained by imaging a shaped
foam object 93 from the direction of the arrow B in Fig.
18(a) (from the side surface direction).

[0164] The foam discharging device 100 and the foam
discharging unit 80 according to this exemplary embod-
iment differ from the foam discharging device 100 and
the foam discharging unit 80 according to the first exem-
plary embodiment described above in terms of the shape
of the ejection-port forming wall portion 82, and explana-
tion of the portions common to those in the foam dis-
charging device 100 and the foam discharging unit 80
according to the first exemplary embodiment described
above will not be repeated as appropriate.

[0165] In the following description, the positional rela-
tionship and the shape of each of the ejection-port form-
ing wall portions 82 of the foam discharging unit 80 may
be described on the basis of the positional relationship
illustrated in each of the drawings.

[0166] As illustrated in Figs. 9(a) and 9(c), in the case
of this exemplary embodiment, the foam discharging unit
80 includes five ejection-port forming wall portions 82 in
total: one ejection-port forming wall portion 82i disposed
at the center; a pair of left and right ejection-port forming
wall portions 82f disposed so as to be symmetrical in the
left-right direction with the ejection-port forming wall por-
tion 82i being disposed therebetween; and an ejection-
portforming wall portion 82g and an ejection-port forming
wall portion 82h disposed so as to be symmetrical in the
front-back direction with the ejection-port forming wall
portion 82i being disposed therebetween.

[0167] The ejection-port forming wall portion 82i is
formed into a circular tubular shape, and the ejection-
port forming wall portions 82f are each formed into a slit
shape elongated in one direction in plan view, and extend
on the same straight line.

[0168] Furthermore, the ejection-port forming wall por-
tion 82g and the ejection-port forming wall portion 82h
are each formed into a slit shape elongated in one direc-
tion in plan view, extend on the same straight line, and
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extend in a direction perpendicular to the ejection-port
forming wall portion 82f.

[0169] Thus, the ejection-port forming wall portion 82i,
the ejection-port forming wall portions 82f, the ejection-
port forming wall portion 82g, and the ejection-port form-
ing wall portion 82h form the shape of a cross in plan view.
[0170] Thewall surfaces of portions of the ejection-port
forming wall portion 82i, the ejection-port forming wall
portions 82f, the ejection-port forming wall portion 82g,
and the ejection-port forming wall portion 82h are per-
pendicular to the plate-like portion 81.

[0171] Furthermore, the bottom end portions of the
ejection-port forming wall portion 82i, the ejection-port
forming wall portions 82f, the ejection-port forming wall
portion 82g, and the ejection-port forming wall portion
82h are each formed into the shape of chamfer as illus-
trated in Figs. 9(b) and 9(c). With this configuration, the
bottom end portion of each of the ejection-port forming
wall portions 82 is formed into a shape that has a thick-
ness reduced toward the lower side (shape of which di-
mension in the thickness direction becomes narrower to-
ward the lower side).

[0172] Inaddition, the height position of the lower edge
821 of the ejection-port forming wall portion 82i, the
height position of the lower edge 821 of the ejection-port
forming wall portions 82f, and the height position of the
lower edge 821 of the ejection-port forming wall portion
829 are each configured to be uniform.

[0173] The height positions of the lower edges 821 of
the ejection-port forming wall portions 82f, the ejection-
port forming wall portion 82g, and the ejection-port form-
ing wall portion 82h are each set to be equal to each
other, and are set so as to be lower than the height po-
sition of the lower edge 821 of the ejection-port forming
wall portion 82i.

[0174] Furthermore, as described later, the lower edge
821 of the ejection-port forming wall portion 82h has a
sawtooth, uneven shape such that a protruding portion
85b with a crest shape and a recessed portion 85a with
atrough shape are alternately formed. In this description,
the height position of the lower edge 821 of the ejection-
port forming wall portion 82h, which is equal to the height
positions of the lower edges 821 of the ejection-port form-
ing wall portions 82f and the ejection-port forming wall
portion 82g, represents the height position of the protrud-
ing portion 85b, which is the lowest end.

[0175] Here, as illustrated in Fig. 9(a), the wall thick-
ness of the ejection-port forming wall portion 82g is thick-
er than the wall thickness of each of the ejection-port
forming wall portions 82f.

[0176] With this configuration, the width size, in the
thickness direction, of the lower edge 821 of the ejection-
port forming wall portion 82g is greater than that of the
lower edge 821 of each the ejection-port forming wall
portions 82f. The ejection-port forming wall portion 82g
having the lower edge 821 with a greater width size
serves as the first wall portion, and the ejection-port form-
ing wall portion 82f having the lower edge 821 with a
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width size smaller than that of the first wall portion serves
as the second wall portion.

[0177] Thus, the adhesive property (adhesive property
resulting from the surface tension) of afoam body relative
to the lower edge 821 of the ejection-port forming wall
portion 82g (first wall portion) is stronger than the adhe-
sive property of the foam body relative to the lower edge
821 of the ejection-port forming wall portion 82f (second
wall portion).

[0178] In other words, of the ejection-port forming wall
portion 82g and the ejection-port forming wall portions
82f, the ejection-port forming wall portion 82g serves as
the first wall portion, and the ejection-port forming wall
portions 82f serves as the second wall portion.

[0179] As described above, in the case of this exem-
plary embodiment, (1) the bottom end portion of at least
part of the ejection-port forming wall portion 82 is formed
into a shape that has a thickness reduced toward the
lower side; the ejection-port forming wall portion 82 in-
cludes a first portion and a second portion; and the height
position of a lower edge of the first portion is higher than
the height position of a lower edge of the second portion,
and (2) the ejection-port forming wall portion 82 includes
the first wall portion and the second wall portion; and the
adhesive property of the foam body relative to the lower
edge of the first wall portion is stronger than the adhesive
property of the foam body relative to the lower edge of
the second wall portion.

[0180] The width size of the lower edge 821 of the first
wall portion may be set to be an average of width sizes
of individual portions (individual portions of the ejection-
port forming wall portion 82g in the circumferential direc-
tion) of the first wall portion. Similarly, the width size of
the lower edge 821 of the second wall portion may be
set to be an average of width sizes of individual portions
(individual portions of the ejection-port forming wall por-
tions 82f in the circumferential direction) of the second
wall portion.

[0181] In this exemplary embodiment, each of the first
wall portion and the second wall portion is the entirety of
each of the ejection-port forming wall portion 82. Thatis,
the discharging portion 20 includes a plurality of ejection-
port forming wall portions 82, and the plurality of ejection-
port forming wall portions 82 include a first-wall-portion
configuring wall portion (for example, the ejection-port
forming wall portion 82g) that configures the first wall
portion, and a second-wall-portion configuring wall por-
tion (for example, the ejection-port forming wall portion
82f) that configures the second wall portion.

[0182] Hereinbelow, the adhesive property of a foam
body relative to the lower edge 821 of the ejection-port
forming wall portion 82 is also referred to simply as an
adhesive property.

[0183] The adhesive property of a foam body repre-
sents a degree at which a foam body is likely to adhere
due to the surface tension, and the foam body is more
likely to adhere as the adhesive property becomes
stronger. In addition, the adhesive property of a foam
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body means an adhesive property per unit length of the
ejection-port forming wall portion 82 in the circumferential
direction.

[0184] The degree of the adhesive property of a foam
body can be determined by evaluating how far the foam
body is pulled by the ejection-port forming wall portion
82 in the direction in which the ejection-port forming wall
portion 82 is relatively moved with respect to the foam
body when the ejection-port forming wall portion 82 is
detached from the foam body discharged from the ejec-
tion port 83. That is, with increase in the distance of the
foam body being pulled by the ejection-port forming wall
portion 82, the adhesive property of a foam body relative
to the lower edge 821 of the ejection-port forming wall
portion 82 increases. More specifically, in the case where
the ejection-port forming wall portion 82 protrudes down-
ward, the ejection-port forming wall portion 82 is moved
upward relatively to the foam body when the ejection-
port forming wall portion 82 is detached from the foam
body discharged from the ejection port 83 (for example,
by moving downward the foam body together with the
discharging destination such as a hand). As described
above, the adhesive property of a foam body relative to
the tip end edge (lower edge 821) of the ejection-port
forming wall portion 82 becomes stronger with increase
in the distance of the foam body being pulled upward
when the ejection-port forming wall portion 82 is de-
tached from the foam body.

[0185] Determining ofthe degree of the adhesive prop-
erty ofafoam body is not limited to the example described
above. For example, first, a test piece is cut out from an
ejection-port forming wall portion 82 of the foam discharg-
ing device 100 so that the test piece includes the tip end
edge of the ejection-port forming wall portion 82. After
this, when the test piece is pressed against the foam
body and then, the test piece is pulled upward, the dis-
tance of the foam body being pulled upward by the test
piece is measured. As the measured distance increases,
it can be determined that the adhesive property of the
foam body becomes stronger.

[0186] Here, in the case where the bottom end portion
of the ejection-port forming wall portion 82 is formed into
the shape of chamfer, the width size of the lower edge
821 represents the width size of the lower surface ex-
cluding the chamfer portion (rather than the width size
including the chamfer portion).

[0187] The width size of the lower edge 821 of the first
wall portion may be set to be an average of width sizes
of individual portions (individual portions of the ejection-
port forming wall portion 829 in the circumferential direc-
tion) of the first wall portion. Similarly, the width size of
the lower edge 821 of the second wall portion may be
set to be an average of width sizes of individual portions
(individual portions of the ejection-port forming wall por-
tions 82f in the circumferential direction) of the second
wall portion.

[0188] In this exemplary embodiment, each of the first
wall portion and the second wall portion is the entirety of
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each of the ejection-port forming wall portion 82. How-
ever, the present invention is not limited to this example,
and one ejection-port forming wall portion 82 may include
the first wall portion and the second wall portion.

[0189] Furthermore, it is preferable to vary the curva-
ture (R) of the lower edge 821 of the ejection-port forming
wall portion 82 in the thickness direction, thereby con-
trolling the adhesive property of a foam body relative to
the lower edge 821.

[0190] More specifically, the adhesive property be-
comes stronger with a reduction in the curvature (in-
crease in the radius of curvature) of the lower edge 821
in the thickness direction, as compared with the case
where the curvature increases (reduction in the radius of
curvature). Thus, if one ejection-port forming wall portion
82 and another ejection-port forming wall portion 82 are
set so as to have the same width size of the lower edge
821 in the thickness direction and have different curva-
tures in the thickness direction, it is possible to make
them have different adhesive properties relative to the
lower edge 821 of the ejection-port forming wall portion
82. In addition, it may be possible to make them have
different adhesive properties, by setting them so as to
have different width sizes of the lower edge 821 in the
thickness direction as well as different curvatures in the
thickness direction.

[0191] Furthermore, the wall thickness of the ejection-
port forming wall portion 82h is configured to be thicker
than the wall thickness of the ejection-port forming wall
portion 82f.

[0192] With this configuration, the width size in the
thickness direction of the lower edge 821 of the ejection-
port forming wall portion 82h (first wall portion) is greater
than that of the lower edge 821 of the ejection-port form-
ing wall portions 82f (second wall portion).

[0193] Thus, the adhesive property of a foam body rel-
ative to the lower edge 821 of the ejection-port forming
wall portion 82h is stronger than the adhesive property
of the foam body relative to the lower edge 821 of the
ejection-port forming wall portions 82f.

[0194] In other words, of the ejection-port forming wall
portion 82h and the ejection-port forming wall portions
82f, the ejection-port forming wall portion 82h serves as
the first wall portion, and the ejection-port forming wall
portions 82f serve as the second wall portion.

[0195] Furthermore, the width size of the lower edge
821 of the ejection-port forming wall portion 82g and the
width size of the lower edge 821 of the ejection-port form-
ing wall portion 82h are configured to be equal to each
other.

[0196] Furthermore, as illustrated in Figs. 9(b) and
9(c), the lower edge 821 of the ejection-port forming wall
portion 82h is formed into an uneven shape, whereas the
lower edge 821 of the ejection-port forming wall portion
82g is formed into a flat shape. With the lower edge 821
of the ejection-port forming wall portion 82h being formed
into an uneven shape, the surface area of the lower edge
821 thereof perunit plane area is greater than the surface
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area of the lower edge 821 of the ejection-port forming
wall portion 82g per unit plane area. With this configura-
tion, the adhesive property of a foam body (adhesive
property resulting from the surface tension) relative to
the lower edge 821 of the ejection-port forming wall por-
tion 82h is stronger than the adhesive property of the
foam body relative to the lower edge 821 of the ejection-
port forming wall portion 82g.

[0197] More specifically, on the lower edge 821 of the
ejection-port forming wall portion 82h, a recessed portion
85a and a protruding portion 85b of the uneven shape
are alternately formed in the circumferential direction of
the ejection-port forming wall portion 82h. Still more spe-
cifically, the uneven shape of the lower edge 821 of the
ejection-port forming wall portion 82h is formed into a
sawtooth shape such that the protruding portion 85b with
a crest shape and the recessed portion 85a with a trough
shape are alternately formed. From the viewpoint of con-
trolling the adhesive property, it is preferable that the dif-
ference in height between the protruding portion 85b and
the recessed portion 85a is equal to or more than 0.5
mm, more preferably, equal to or more than 1 mm. In
addition, it is preferable that it is equal to or less than 5
mm, more preferably, equal to or less than 3 mm. Fur-
thermore, it is preferable to set it to be equal to or more
than 0.5 mm and equal to or less than 5 mm, more pref-
erably, equal to or more than 1 mm and equal to or less
than 3 mm.

[0198] Furthermore, the uneven shape may be other
shape such as emboss.

[0199] It may also be considered that the ejection-port
forming wall portion 82h having the lower edge 821 with
the uneven shape serves as the first wall portion, and
the ejection-port forming wall portion 82g having the low-
eredge 821 formed into a flat shape serves as the second
wall portion.

[0200] Thus, the adhesive property of afoam body (ad-
hesive property resulting from the surface tension) rela-
tive to the lower edge 821 of the ejection-port forming
wall portion 82h (first wall portion) is stronger than the
adhesive property of the foam body relative to the lower
edge 821 of the ejection-port forming wall portion 82g
(second wall portion).

[0201] Furthermore, it may also be considered that the
ejection-port forming wall portion 82h having the lower
edge 821 with a greater width size and also having the
lower edge 821 with the uneven shape serves as the first
wall portion, and the ejection-port forming wall portion
82f having the lower edge 821 with a smaller width size
than that of the first wall portion and also having the lower
edge 821 formed into a flat shape serves as the second
wall portion.

[0202] As described above, the ejection-port forming
wall portion 82 includes the first wall portion and the sec-
ond wall portion, and the adhesive property of the foam
body relative to the lower edge of the first wall portion is
stronger than the adhesive property of the foam body
relative to the lower edge of the second wall portion.
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[0203] In this exemplary embodiment, the adhesive
property of a foam body differs between the first wall por-
tion and the second wall portion according to the exist-
ence or absence of the uneven shape on the lower edge
821, or the width size of the lower edge 821. However,
the present invention is not limited to this example, and
it may be possible that the adhesive property of a foam
body differs between the first wall portion and the second
wall portion according to difference in materials used for
the lower edges 821.

[0204] In the case of this exemplary embodiment, the
foam body is discharged through the foam discharging
unit 80, whereby a shaped foam object 93 shaped like
the shape of a cross can be formed as illustrated in Fig.
18(a).

[0205] The shaped foam object 93 includes: a pair of
first portions 93a each composed mainly by the foam
body discharged through the pair of ejection-port forming
wall portions 82f; a second portion 93b composed mainly
by the foam body discharged through the ejection-port
forming wall portion 82g; a third portion 93¢ composed
mainly by the foam body discharged through the ejection-
port forming wall portion 82h; and a fourth portion 93d
composed mainly by a foam body discharged through
the ejection-port forming wall portion 82i.

[0206] Here, the foam body discharged from the ejec-
tion port 83 is flattened between the discharging desti-
nation and the ejection port 83 and spreads to a wider
area than the ejection port 83 in plan view (expands to-
ward the vicinity of the ejection port 83), and hence, the
shape of the foam body is affected by the adhesive prop-
erty of a foam body relative to the lower edge 821.
[0207] More specifically, asillustrated in Fig. 18(b), the
thickness of the second portion 93b is thicker than the
thickness of the first portion 93a by At1. This is because
the width size of the lower edge 821 of the ejection-port
forming wall portion 82g is greater (in other words, the
area of foam body adhered per unit length in the circum-
ferential direction of the ejection-port forming wall portion
82 is greater) than that of the ejection-port forming wall
portions 82f, and hence, the foam body is pulled upward
to be higher by the ejection-port forming wall portion 82g.
[0208] Furthermore, the thickness of the third portion
93c is thicker than that of the second portion 93b by At2.
This is because, while the lower edge 821 of the ejection-
port forming wall portion 82g is flat, the lower edge 821
of the ejection-port forming wall portion 82h is formed
into an uneven shape, and hence, the area of foam ad-
hered per unit plane area of the lower edge 821 of the
ejection-port forming wall portion 82h is greater, which
makes the foam body pulled upward to be higher by the
ejection-port forming wall portion 82h.

[0209] In addition, the ejection-port forming wall por-
tion 82i is disposed at the middle point among the ejec-
tion-port forming wall portions 82f, 82g, and 82h. Thus,
due to the existence of the foam body discharged from
the ejection port 83 of the ejection-port forming wall por-
tion 82i, discharging is performed from the entire ejection
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port 83 of each of the ejection-port forming wall portions
82 in a well-balanced manner. That is, since the foam
body discharged from the ejection port 83 of each of the
ejection-port forming wall portions 82f, 82g, and 82h can
be prevented from flowing and moving toward the middle
point, itis possible to prevent the shape of the foam body
discharged from each of the ejection-port forming wall
portions 82f, 82g, and 82h from becoming distorted. As
a result, it is possible to easily recognize the difference
in height of the foam bodies discharged from the ejection-
port forming wall portions 82f, 82g, and 82h (the differ-
ence in height of the foam bodies is set on the basis of
the difference in adhesive property relative to the lower
edge 821 of each of the ejection-port forming wall por-
tions 82f, 82g, and 82h as described above).

[Fourth Exemplary Embodiment]

[0210] Next, a fourth exemplary embodiment will be
described with reference to Fig. 10(a), Fig. 10(b), Fig.
10(c), Fig. 19(a), and Fig. 19(b).

[0211] Fig. 19(a) is a planerimage obtained by imaging
a shaped foam object 94 actually formed using the foam
discharging unit 80 illustrated in Figs. 10(a) to 10(c), and
Fig. 19(b) is a side image obtained by imaging the shaped
foam object 94 from the direction of the arrow B in Fig.
19(a) (from the side surface direction).

[0212] The foam discharging device 100 and the foam
discharging unit 80 according to this exemplary embod-
iment differ from the foam discharging device 100 and
the foam discharging unit 80 according to the first exem-
plary embodiment described above in terms of the shape
of the ejection-port forming wall portion 82, and explana-
tion of the portions common to the foam discharging de-
vice 100 and the foam discharging unit 80 according to
the first exemplary embodiment described above will not
be repeated as appropriate.

[0213] In the following description, the positional rela-
tionship and the shape of each of the ejection-port form-
ing wall portions 82 of the foam discharging unit 80 may
be described on the basis of the positional relationship
illustrated in each of the drawings.

[0214] As illustrated in Fig. 2, the discharging portion
20 includes the foam passing chamber 209 that allows
the foam body to pass, and one or a plurality of ejection-
port forming wall portions 82 that: protrude from the foam
passing chamber 209; are formed into a closed-loop
shape when viewed from the protruding direction; have
an inner space communicating with the foam passing
chamber 209; and have a tip end having the ejection port
83 formed thereon.

[0215] The ejection-port forming wall portion 82 in-
cludes afirstwall portion (for example, the circular portion
823 illustrated in Fig. 10(a)) and a second wall portion
(for example, the circular portion 822 illustrated in Fig.
10(a)). The adhesive property of a foam body relative to
the tip end edge (for example, the lower edge 821) of the
first wall portion is stronger than the adhesive property
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of the foam body relative to the tip end edge (for example,
the lower edge 821) of the second wall portion.

[0216] In this exemplary embodiment, the adhesive
property of a foam body differs between the first wall por-
tion and the second wall portion according to the exist-
ence or absence of the uneven shape on the tip end
edge, or the width size of the tip end edge. However, the
present invention is not limited to this example, and it
may be possible that the adhesive property of a foam
body differs between the first wall portion and the second
wall portion according to difference in materials used for
the tip end edge.

[0217] In the case of this exemplary embodiment, the
protruding direction of the ejection-port forming wall por-
tion 82 from the foam passing chamber 209 is downward,
and the downward is a direction from the foam passing
chamber 209 toward the ejection port 83. The downward
is not limited to the vertically downward, and includes a
direction having an angle equal to or less than 5 degrees
relative to the vertical direction.

[0218] Since the protruding direction of the ejection-
port forming wall portion 82 from the foam passing cham-
ber 209 is downward, the tip end edge of the ejection-
port forming wall portion 82 is the lower edge 821. In
addition, the "ejection-port forming wall portion 82 is
formed into a closed-loop shape when viewed from the
protruding direction" means that the ejection-port forming
wall portion 82 is formed into a closed-loop shape in plan
view.

[0219] In the case of this exemplary embodiment, the
mesh 210 (porous body) is disposed at the outlet of the
mixing chamber 208 in which the air and the liquid agent
70 are mixed with each other. The foam body generated
in the mixing chamber 208 passes through the mesh 210
and flows into the foam passing chamber 209. After the
foam body passes through the foam passing chamber
209, it passes through the inside of the ejection-port form-
ing wall portion 82, and is discharged from the ejection
port 83 at the tip end (for example, the lower end) thereof.
[0220] Furthermore, the maximum value of the cross
sectional area (in this exemplary embodiment, the area
of plane cross section), which is perpendicular to the di-
rection of discharge of the foam body, of the foam passing
chamber 209 is greater than the maximum value of the
cross sectional area (in this exemplary embodiment, the
area of plane cross section), which is perpendicular to
the direction of discharge described above, of the mixing
chamber 208, and is greater than the total value of max-
imum values of cross sectional areas (in this exemplary
embodiment, the area of plane cross section), each of
which is perpendicular to the direction of discharge de-
scribed above, of inner spaces of respective ejection-port
forming wall portions 82.

[0221] Thus, the maximum value of the cross sectional
area described above of the foam passing chamber 209
is greater than the cross sectional area (in this exemplary
embodiment, the area of plane cross section), which is
perpendicular to the direction of discharged described
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above, of the outlet of the mixing chamber 208. In addi-
tion, the maximum value of the cross sectional area de-
scribed above of the foam passing chamber 209 is great-
er than the cross sectional area described above of a
portion (in this exemplary embodiment, the bottom end
portion of the mixing chamber 208), which is adjacent to
the foam passing chamber 209, of the mixing chamber
208. The total value of cross sectional areas, each of
which is perpendicular to the direction of discharged de-
scribed above, of inner spaces of portions (in this exem-
plary embodiment, the upper end portion of each of the
ejection-port forming wall portions 82), each of which is
adjacent to the foam passing chamber 209, of each of
the ejection-port forming wall portion 82 is smaller than
the maximum value of the cross sectional area described
above (in this exemplary embodiment, the area of plane
cross section) of the foam passing chamber 209. In ad-
dition, the total value of cross sectional areas, each of
which is perpendicular to the direction of discharge de-
scribed above, of inner spaces of portions (in the case
of this exemplary embodiment, these portions are upper
end portions of respective ejection-port forming wall por-
tions 82, and are formed at the bottom portion of the foam
passing chamber 209), which are adjacent to the foam
passing chamber 209, of the each of the ejection-port
forming wall portions 82 is smaller than the area of the
bottom portion of the foam passing chamber 209 formed
by the plate-like portion 81.

[0222] Thus, in the course in which the foam body
passes through the mixing chamber 208, the foam pass-
ing chamber 209, and the inside of the ejection-port form-
ing wall portion 82 in this order, and is discharged from
the ejection port 83, the flow path area for the foam body
increases at the position where the foam body flows out
from the mixing chamber 208 into the foam passing
chamber 209, and then, decreases at the position where
the foam body flows out from the foam passing chamber
209 into the ejection-port forming wall portion 82.
[0223] With this configuration, it is possible to dis-
charge the foam body from the ejection port 83 at the
lower end of the ejection-port forming wall portions 82
while sufficiently filling the inside of each of the ejection-
port forming wall portions 82 (in the case of this exem-
plary embodiment, one ejection-port forming wall portion
82) with the foam body. This makes it possible to dis-
charge the foam body having a desired shape from each
of the ejection ports 83 (in the case of this exemplary
embodiment, one ejection port 83) in a more reliable man-
ner, and to make a shaped foam object 94 (Fig. 19(a),
Fig. 19(b)), which is a foam body discharged from these
ejection ports 83, formed into a desired three-dimension-
al shape.

[0224] The area of plane cross section of the foam
passing chamber 209 may be set so as to be constant
at any position of the foam passing chamber 209 in the
direction of discharge of the foam body, or may be set
so as to change according to positions in the direction of
discharge of the foam body.
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[0225] Itis preferable that the cross sectional area (in
this exemplary embodiment, area of plane cross section),
which is perpendicular to the direction of discharge de-
scribed above, of a portion (the bottom end portion of the
foam passing chamber 209), which is adjacent to the
ejection-port forming wall portion 82, of the foam passing
chamber 209 is greater than the total value of maximum
values of cross sectional areas (in this exemplary em-
bodiment, areas of plane cross section), each of which
is perpendicular to the direction of discharge described
above, ofinner spaces of respective ejection-port forming
wall portions 82.

[0226] Here,thecross sectional area ofthe innerspace
of the ejection-port forming wall portions 82 means a
cross sectional area of a closed area surrounded in a
continuous, circuit manner by an ejection-port forming
wall portion 82 in cross section perpendicular to the di-
rection of discharge described above.

[0227] In addition, in this exemplary embodiment, the
number of the ejection-port forming wall portions 82 is
one as illustrated in Fig. 10(a), and hence, the total value
of cross sectional areas of inner spaces of respective
ejection-port forming wall portions 82 means the cross
sectional area of the inner space of one ejection-port
forming wall 82.

[0228] In the case of this exemplary embodiment, the
foam discharging unit 80 is a unit for forming a shaped
foamobject 94 (Fig. 19(a), Fig. 19(b)) shaped like a snow-
man, and has one ejection-port forming wall portion 82
as illustrated in Fig. 10(a).

[0229] As illustrated in Fig. 10(a), this ejection-port
forming wall portion 82 includes a circular portion 822 for
forming the head portion 94a (Fig. 19(a)) of a snowman,
and a circular portion 823 for forming the body portion
94b of the snowman. The circular portion 822 is connect-
ed with the circular portion 823 through the connecting
portion 86 having a slit shape in plan view, and the inner
spaces of the two circular portions 822 and 823 commu-
nicate with each other through the inner space of the
connecting portion 86. The circular portion 823 is formed
so as to have a size in plan view larger than that of the
circular portion 822.

[0230] The ejection-port forming wall portion 82 that
forms one ejection port 83 has a non-circular shape in
plan view. The ejection-port forming wall portion 82 is
comprised of a combination of the circular portion 822
having a smaller size, the circular portion 823 having a
larger size, which are portions having shapes in plan view
different from each other, and the connecting portion 86.
Since the size in plan view differs between the circular
portion 822 and the circular portion 823, they are regard-
ed in this specification as having different shapes from
each other.

[0231] Furthermore, the bottom end portion of part of
the ejection-port forming wall portion 82 is formed into a
shape of chamfer as illustrated in Figs. 10(b) and (c).
Thus, the bottom end portion of part of the ejection-port
forming wall portion 82 is formed into a shape that has a
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thickness reduced toward the lower side (the shape of
which dimension in the thickness direction becomes nar-
rower toward the lower side).

[0232] As illustrated in Fig. 10(b), the circular portion
822 is a low-position end portion 84a (second portion),
and the circular portion 823 is a high-position end portion
84b (first portion).

[0233] Inaddition, the transitional portion 87 where the
height position of the lower edge 821 changes is formed
in the connecting portion 86. In the case of this exemplary
embodiment, the transitional portion 87 is configured to
be a sloped section in which the height position of the
lower edge 821 gradually changes.

[0234] More specifically, the width size, in the thick-
ness direction, of the tip end edge of the first wall portion
is greater than the tip end edge of the second wall portion.
That is, the width size, in the thickness direction, of the
lower edge 821 of the circular portion 823 is greater than
that of the lower edge 821 of the circular portion 822.
With this configuration, the adhesive property of a foam
body relative to the lower edge 821 of the circular portion
823 is stronger than the adhesive property of the foam
body relative to the lower edge 821 of the circular portion
822.

[0235] More specifically, the tip end edge of the first
wall portion is formed into an uneven shape, and the tip
end edge of the second wall portion is formed into a flat
shape. That is, the lower edge 821 of the circular portion
823 is formed into an uneven shape, and the lower edge
821 of the circular portion 822 is formed into a flat shape.
This configuration also makes the adhesive property of
a foam body relative to the lower edge 821 of the circular
portion 823 stronger than the adhesive property of the
foam body relative to the lower edge 821 of the circular
portion 822.

[0236] More specifically, on the tip end edge of the first
wall portion, a recessed portion and a protruding portion
of the uneven shape are alternately formed in the circum-
ferential direction. That is, on the lower edge 821 of the
circular portion 823, the recessed portion 85a and the
protruding portion 85b of the uneven shape are alternate-
ly formed in the circumferential direction (the uneven
shape having the recessed portion 85a and the protrud-
ing portion 85b alternately in the circumferential direction
is formed).

[0237] Inthe case of this exemplary embodiment, one
ejection-port forming wall portion 82 includes the circular
portion 823 (first wall portion) and the circular portion 822
(second wall portion). In the case of this exemplary em-
bodiment, the lower edge 821 of the connecting portion
86 is formed similarly to the lower edge 821 of the circular
portion 822, whereby the adhesive properties are similar
to each other, and the connecting portion 86 corresponds
to the second wall portion.

[0238] As described above, in the case of this exem-
plary embodiment, the ejection-port forming wall portion
82 has wall portions having different adhesive properties
of a foam body from each other, and having different
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shapesin plan view from each other. Thatis, the ejection-
port forming wall portion 82 includes the circular portion
822 having a smaller size (and the connecting portion
86), and the circular portion 823 having a larger size.
[0239] As illustrated in Fig. 10(b), the height position
of the lower edge 821 of the circular portion 823 is higher
than the height position of the lower edge 821 of the cir-
cular portion 822. The height position of the lower edge
821 of the circular portion 823 may be set to be an aver-
age of height positions of lower edges 821 of individual
portions of the circular portion 823. Similarly, the height
position of the lower edge 821 of the circular portion 822
may be set to be an average of height positions of lower
edges 821 of individual portions of the circular portion
822. In addition, the lower edge 821 of the circular portion
823 has a sawtooth, uneven shape such thata protruding
portion 85b with a crest shape and a recessed portion
85a with a trough shape are alternately formed, and in
the description here, the height position of the lower edge
821 of the circular portion 823 represents the height po-
sition of the protruding portion 85b, which is the lowest
end.

[0240] The lower edge 821 of the circular portion 822
is disposed so as to be horizontal.

[0241] Similarly, the lower edge 821 of the circular por-
tion 823 is disposed so as to be horizontal. That is, the
height positions of the recessed portions 85a of the lower
edge 821 of the circular portion 823 are set so as to be
equal to each other, and the height positions of the pro-
truding portions 85b of the lower edge 821 of the circular
portion 823 are set so as to be equal to each other.
[0242] Furthermore, the connecting portion 86 in-
cludes the transitional portion 87 in which the height po-
sition of the lower edge 821 changes. In the case of this
exemplary embodiment, the transitional portion 87 is con-
figured as a sloped section in which the height position
of the lower edge 821 gradually changes.

[0243] As described above, the foam discharging unit
80 is a foam discharging unit 80 attached to a foam dis-
charging device (here, a thing formed by excluding the
foam discharging unit 80 from the foam discharging de-
vice 100 is called a foam discharging device) that in-
cludes the storage portion 10 that stores the liquid agent
70 and the foamer mechanism 21 that changes the liquid
agent 70 into foam to generate a foam body, and the
foam discharging unit 80 discharges the foam body. The
foam discharging unit 80 includes the plate-like portion
81, and also includes one or the plurality of ejection-port
forming wall portions 82 that: protrude from one-side sur-
face (lower surface 81a) of the plate-like portion 81; are
formed into a closed-loop shape when viewed from the
protruding direction; have the inner space communicat-
ing with a space of the plate-like portion 81 on a side of
the other-side surface (upper surface 81b) of the plate-
like portion 81; and have a tip end having the ejection
port 83 formed thereon. In addition, the ejection-port
forming wall portion 82 includes the first wall portion (for
example, the circular portion 823) and the second wall
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portion (for example, the circular portion 822), and the
adhesive property of a foam body relative to the tip end
edge (for example, the lower edge 821) of the first wall
portion is stronger than the adhesive property of the foam
body relative to the tip end edge (for example, the lower
edge 821) of the second wall portion.

[0244] As illustrated in Figs. 19(a) and 19(b), in the
case of this exemplary embodiment, the shaped foam
object 94 includes the head portion 94a, and the body
portion 94b connected with the head portion 94a. The
head portion 94a is composed mainly by a foam body
discharged from the circular portion 822, and the body
portion 94b is composed mainly by a foam body dis-
charged from the circular portion 823.

[0245] Here, as illustrated in Fig. 19(b), the body por-
tion 94b is formed so as to have a thickness thicker than
the head portion 94a.

[0246] This is because of the following complex rea-
sons.
[0247] First, this is due to a difference in the amount

of foam body discharged. The amount of foam body as
used here means the amount per unit plane area.
[0248] That is, the reason is that, since the diameter
of the circular portion 823 is greater than that of the cir-
cular portion 822, the amount of foam body discharged
from the circular portion 823 is greater.

[0249] Next, thereasonisthatthe amountoffoambody
discharged from the circular portion 823, which is the
high-position end portion 84b, is greater than the amount
of foam body discharged from the circular portion 822,
which is the low-position end portion 84a. The reason for
a difference in the amount of foam body discharged is
that the high-position end portion 84b is disposed at a
position higher than the low-position end portion 84a.
[0250] Next, the reason is that the amount of foam dis-
charged from the circular portion 823 at a higher height
position is greater than the amount of foam discharged
from the circular portion 822 at a lower height position,
and the height position where the foam body is released
from the lower edge 821 differs between the circular por-
tion 822 and the circular portion 823. The amount of foam
as used here means the amount per unit plane area, and
the reason for the difference in the amount of foam dis-
charged is that the circular portion 823 is disposed at a
position higher than the circular portion 822.

[0251] Another reason is a difference in the adhesive
property of a foam body of the lower edges 821.

[0252] More specifically, the reason is that the width
size, in the thickness direction, of the lower edge 821 of
the circular portion 823 is greater than the width size, in
the thickness direction, of the lower edge 821 of the cir-
cular portion 822, and hence, the circular portion 823 has
the adhesive property of a foam body per unit length in
the circumferential direction of the ejection-port forming
wall portion 82 stronger than that of the circular portion
822.

[0253] In addition, while the lower edge 821 of the cir-
cular portion 822 is formed into a flat shape, the uneven
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shape is formed on the lower edge 821 of the circular
portion 823, and hence, the circular portion 823 has the
adhesive property of a foam body per unit length in the
circumferential direction of the ejection-port forming wall
portion 82 stronger than that of the circular portion 822.
[0254] The bottom end portion of the ejection-port
forming wall portion 82 may be formed into the shape of
chamfer as needed. The portion of the ejection-port form-
ing wall portion 82, of which bottom end portion is formed
into the shape of chamfer, is formed into a shape that
has a thickness reduced toward the lower side (the shape
of which dimension in the thickness direction becomes
narrower toward the lower side).

[0255] The foam is less likely to adhere on the portion
of the ejection-port forming wall portion 82, of which bot-
tom end portion has the shape having a thickness re-
duced toward the lower side. This enables the bottom
end portion of this portion to be favorably separated from
the shaped foam object 94. Thus, it is possible to sepa-
rate the ejection-port forming wall portion 82 from the
shaped foam object 94 while minimizing damage to the
shape of the shaped foam object 94 that has been
foamed.

[0256] In the case of this exemplary embodiment, for
example, the bottom end portions of the circular portion
822 and the connecting portion 86 are configured to have
the shape of chamfer, and itis possible to favorably sep-
arate these portions from the shaped foam object 94.
[0257] The shape of chamfer of the bottom end portion
of the ejection-port forming wall portion 82 may be either
around fillet shape or a chamfering shape, and the cham-
fering shape is shown in Fig. 10(a) as an example.
[0258] In the case of this exemplary embodiment, the
bottom end portion of part (for example, the circular por-
tion 822 and the connecting portion 86) of the ejection-
port forming wall portion 82 in the circumferential direc-
tion is formed into a shape that has a thickness reduced
toward the lower side, as illustrated in any of Figs. 10(a)
to 10(c), whereby this part exhibits reduced adhesive
force of the foam relative to this bottom end portion. How-
ever, the present invention is not limited to this example,
and it may be possible that, throughout the entire periph-
ery of the ejection port 83 of the ejection-port forming
wall portion 82, the bottom end portion of the ejection-
port forming wall portion 82 has a shape that has a thick-
ness reduced toward the lower side.

[0259] That s, it may be possible to employ a config-
uration in which the bottom end portion of at least part of
the ejection-port forming wall portion 82 is formed into a
shape that has a thickness reduced toward the lower
side.

[0260] Here, in the case where the bottom end portion
of the ejection-port forming wall portion 82 is formed into
the shape of chamfer, the width size of the lower edge
821 is the width size of the lower surface excluding the
chamfer portion (rather than the width size including the
chamfer portion).

[0261] According to the fourth exemplary embodiment
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described above, the adhesive property of a foam body
relative to the lower edge 821 of the circular portion 823
is stronger than the adhesive property of a foam body
relative to the lower edge 821 of the circular portion 822.
Thus, it is possible to create a desired height difference
for each portion of the shaped foam object 94 made by
the discharged foam body. This makes it possible to form
a shaped object of foam having a desired three-dimen-
sional shape with a more elaborate design.

<Modification Example 1 of Fourth Exemplary Embodi-
ment

[0262] Next, a modification example 1 of the fourth ex-
emplary embodiment will be described with reference to
Figs. 11(a), 11(b), and 11(c).

[0263] The foam discharging unit 80 according to this
modification example differs from the foam discharging
unit 80 according to the fourth exemplary embodiment
described above in that the width size of the lower edge
821 of the circular portion 823 is the same as the width
size of the lower edge 821 of the circular portion 822,
and in other points, is configured similarly to the foam
discharging unit 80 according to the fourth exemplary
embodiment.

[0264] Inthe case of the present modification example,
the difference in thickness between the head portion 94a
and the body portion 94b is smaller than that in the case
of the fourth exemplary embodiment described with ref-
erenceto Fig. 10(a), Fig. 10(b), Fig. 10(c), Fig. 19(a), and
Fig. 19(b). The reason for this is that the difference be-
tween the adhesive property of a foam body relative to
the lower edge 821 of the circular portion 822 and the
adhesive property of a foam body relative to the lower
edge 821 of the circular portion 823 results from the ex-
istence or absence of unevenness, and does not result
from the difference in width size of the lower edge 821.

<Modification Example 2 of Fourth Exemplary Embodi-
ment>

[0265] Next, a modification example 2 of the fourth ex-
emplary embodiment will be described with reference to
Figs. 12(a), 12(b), and 12(c).

[0266] The foam discharging unit 80 according to this
modification example differs from the foam discharging
unit 80 according to the fourth exemplary embodiment in
that the lower edge 821 of the circular portion 823 is
formed into a flat shape, and in other points, is configured
similarly to the foam discharging unit 80 according to the
fourth exemplary embodiment.

[0267] Inthe case ofthe present modification example,
the difference in thickness between the head portion 94a
and the body portion 94b is smaller than that in the case
of the fourth exemplary embodiment described with ref-
erenceto Fig. 10(a), Fig. 10(b), Fig. 10(c), Fig. 19(a), and
Fig. 19(b). The reason for this is that the difference be-
tween the adhesive property of a foam body relative to
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the lower edge 821 of the circular portion 822 and the
adhesive property of a foam body relative to the lower
edge 821 of the circular portion 823 results from the dif-
ference in width size of the lower edge 821, and does
not result from the difference in the existence or absence
of unevenness.

<Modification Example 3 of Fourth Exemplary Embodi-
ment

[0268] Next, a modification example 3 of the fourth ex-
emplary embodiment will be described with reference to
Figs. 13(a), 13(b), and 13(c).

[0269] The foam discharging unit 80 according to this
modification example differs from that in the modification
example 1 illustrated in Figs. 11(a), 11(b), and 11(c) in
that the lower edge 821 of the circular portion 823 is
formed into aflat shape, and in other points, is configured
similarly to the foam discharging unit 80 according to the
modification example 1 illustrated in Figs. 11(a), 11(b),
and 11(c).

[0270] Inthe case of the present modification example,
the difference in thickness between the head portion 94a
and the body portion 94b is smaller than that in the case
of the modification example 1 illustrated in Figs. 11(a),
11(b), and 11(c).

<Modification Example of Shape of Bottom End Portion
of Ejection-port Forming Wall Portion>

[0271] Next, a modification example of the shape of
the bottom end portion of the ejection-port forming wall
portion 82 will be described with reference to Figs. 14(a),
14(b), and 14(c). Figs. 14, 14(b), and 14(c) each illustrate
a cross section obtained by cutting the lower portion of
the ejection-port forming wall portion 82 along the thick-
ness direction. The right side area of the ejection-port
forming wall portion 82 shown in Figs. 14, 14(b), and
14(c) is the inner space (a space inside the closed-loop
shape of the ejection-port forming wall portion 82 in plan
view) that allows foam to pass through.

[0272] As illustrated in Figs. 14(a) and (b), the bottom
end portion of the ejection-port forming wall portion 82
may be formed into a tapered shape that has a thickness
reduced toward the lower side, and may have a tip end
having a sharp shape. The bottom end portion of the
ejection-port forming wall portion 82 may have a one-
side tapered shape (one side of the ejection-port forming
wall portion 82 in the thickness direction is tapered) as
illustrated in Fig. 14(a), or may have both-side tapered
shape (both sides of the ejection-port forming wall portion
82 in the thickness direction are tapered) as illustrated
in Fig. 14(b).

[0273] In addition, as illustrated in Fig. 14(c), the bot-
tom end portion of the ejection-port forming wall portion
82 may be formed into a stepwise shape such that the
one-half portion on one side of the ejection-port forming
wall portion 82 in the thickness direction protrudes down-
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ward further than the one-half portion on the other side.
[0274] By forming the bottom end portion of the ejec-
tion-port forming wall portion 82 so as to have the shape
as illustrating in Figs. 14, 14(b), and 14(c), it is possible
to suppress the adhesive property of a foam body (ad-
hesive property relative to the bottom end portion of the
ejection-port forming wall portion 82) due to the surface
tension, and hence, it is possible to favorably separate
the bottom end portion of the ejection-port forming wall
portion 82 from the shaped foam object, which makes it
easier to form a shaped object of foam having a desired
three-dimensional shape with a more elaborate design.

[Fifth Exemplary Embodiment]

[0275] Next, a fifth exemplary embodiment will be de-
scribed with reference to Fig. 15.

[0276] In the first exemplary embodiment described
above, description has been made of an example in
which the foam discharging device 100 is an automatic
dispenser. In this exemplary embodiment, description
will be made of an example in which the foam discharging
device 100 is a manual-type foam discharging container.
That is, in the case of this exemplary embodiment, the
foam discharging device 100 includes a foam pump
mechanism 110 configured to include a foamer mecha-
nism 21, and generate a foam body with a pushing-down
operation.

[0277] The shape of the storage portion 10 is not spe-
cifically limited. However, as illustrated in Fig. 15, the
storage portion 10 has a shape that includes: a body
portion 11 having a bottomed hollow-cylindrical shape;
a shoulder portion 12 that is connected with the upper
side of the body portion 11 and has the area of plane
cross section of the cavity thereof reduced toward the
upper side; and a neck portion 13 that has a hollow cy-
lindrical shape and is connected with the upper side of
the shoulder portion 12. An opening is formed on the
upper end of the neck portion 13.

[0278] The foam pump mechanism 110 includes, for
example: a mounting portion 111 that is mounted on the
storage portion 10; an erected tube 112 that is erected
upward from the mounting portion 111; a head portion
120 that is held by the erected tube 112 so as to be able
to move in an up-down direction relative to the mounting
portion 111; a holding member (holding portion) 290 that
is detachable relative to the head portion 120; and the
foam discharging unit 80 that is held by the holding mem-
ber 290.

[0279] The head portion 120 includes a pushing-down
portion 121 that receives a pushing-down operation, and
a nozzle portion 122 that protrudes (for example, pro-
trudes almost horizontally) from the pushing-down por-
tion 121. The foam pump mechanism 110 contains a
spring (not illustrated) that biases the head portion 120
upward. By pushing down the head portion 120 relatively
to the mounting portion 111 so as to resist against the
bias of the spring, the liquid agent 70 in the storage por-
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tion 10 is sucked through the suction pipe (notillustrated),
and is discharged from the tip end of the nozzle portion
122. During this course, the liquid agent 70 changes into
foam by the foamer mechanism 21 that the foam pump
mechanism 110 contains, and hence, the foam body is
discharged from the nozzle portion 122. The structure of
the foam pump mechanism 110is wellknown, and hence,
detailed explanation of the structure will be omitted here-
in.

[0280] Thefoam passing chamber 209 is formed within
the holding member 290. As in the first exemplary em-
bodiment, the foam passing chamber 209 has the bottom
portion formed by the plate-like portion 81, and the ejec-
tion-port forming wall portion 82 is formed on the bottom
portion.

[0281] The holding member 290 includes a locking
hook 283 that is locked relative to the nozzle portion 122.
With the locking hook 283 being locked relative to the
nozzle portion 122, the holding member 290 is retained
in a state of being held by the nozzle portion 122, and
the flow path (not illustrated) of the foam body within the
nozzle portion 122 and the foam passing chamber 209
within the holding member 290 are configured to be kept
in a communicating state.

[0282] It is preferable that, with the locking hook 283
being locked relative to the nozzle portion 122, the tip
end portion of the nozzle portion 122 is in a state of being
inserted into the inside of the holding member 290.
[0283] The holding member 290 is shaped such that
the lower surface side of the foam passing chamber 209
is opened. However, the foam discharging unit 80 is pro-
vided on the lower surface side of the foam passing
chamber 209. The locking portion 236 as in the first ex-
emplary embodiment is formed at the lower portion of
the holding member 290, and the foam discharging unit
80 is held by the locking portion 236. With this configu-
ration, the opening on the lower surface side of the hold-
ing member 290, except for the ejection port 83 of the
ejection-port forming wall portion 82 of the foam discharg-
ing unit 80, is closed.

[0284] In the case of this exemplary embodiment, the
foam body discharged from the nozzle portion 122 with
the head portion 120 being pushed down flows into the
foam passing chamber 209, and is discharged to the out-
side through the ejection-port forming wall portion 82 of
the foam discharging unit 80.

[0285] The foam discharging unit 80 may employ, for
example, the structures described in any of the exem-
plary embodiments or the modification examples thereof.
Thus, in response to the pushing-down operation to the
pushing-down portion 121, the foam body is discharged
through the foam discharging unit 80, whereby the foam
body is formed into a shaped foam object having a pre-
determined shape.

[0286] In the fifth exemplary embodiment, description
has been made of the foam discharging device 100 of
the type in which a foam body is generated through a
hand-pressing operation. However, unlike the fifth exem-
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plary embodiment described above, the foam discharg-
ing device 100 may be configured such that a liquid agent
70 is discharged as a foam body using, for example, a
highly pressurized gas stored, for example, in a cylinder.
[0287] The exemplary embodiments described above
include the following technical ideas.

[0288]

<1> A foam discharging device, including:

a storage portion that stores a liquid agent;

a foamer mechanism that changes the liquid
agent into foam to generate a foam body; and

a discharging portion that discharges the foam
body, in which

the discharging portion includes:

a foam passing chamber that allows the
foam body to pass; and

one or a plurality of ejection-port forming
wall portions that: extend downward below
the foam passing chamber; have a planer
shape formed into a closed-loop shape;
have an inner space communicating with
the foam passing chamber; and have a low-
er end having an ejection port formed ther-
eon, and

(1) a bottom end portion of at least part
of the ejection-port forming wall portion
is formed into a shape that has a thick-
nessreduced toward the lower side; the
ejection-port forming wall portion in-
cludes a first portion and a second por-
tion; and the height position of a lower
edge of the first portion is higher than
the height position of a lower edge of
the second portion, or

(2) the ejection-port forming wall por-
tion includes a first wall portion and a
second wall portion; and an adhesive
property of the foam body relative to a
lower edge of the first wall portion is
stronger than the adhesive property of
the foam body relative to a lower edge
of the second wall portion.

<2> The foam discharging device according to <1>,
in which

the foam passing chamber has a bottom portion
formed as a plate-like portion, and the ejection-port
forming wall portion is formed on the bottom portion.
<3> The foam discharging device according to <1>
or <2>, in which

the bottom end portion of at least part of the ejection-
port forming wall portion is formed into a shape that
has a thickness reduced toward a lower side, the
ejection-port forming wall portion includes afirst por-
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tion and a second portion,

the height position of a lower edge of the first portion
is higher than the height position of a lower edge of
the second portion, and

one of the ejection-port forming wall portions in-
cludes the first portion and the second portion.

<4> The foam discharging device according to <3>,
in which

the second portion includes a portion that is formed
into a flat plate shape that is vertically erected, and
alower edge of this flat-plate shaped portion extends
horizontally.

<5> The foam discharging device according to any
one of <1> to <4>, in which

the bottom end portion of at least part of the ejection-
port forming wall portion is formed into a shape that
has a thickness reduced toward a lower side, the
ejection-port forming wall portion includes a first por-
tion and a second portion,

the height position of a lower edge of the first portion
is higher than the height position of a lower edge of
the second portion,

the discharging portion includes a plurality of the
ejection-port forming wall portions, and

the plurality of ejection-port forming wall portions in-
clude a first-portion configuring wall portion that con-
figures the first portion, and a second-portion con-
figuring wall portion that configures the second por-
tion.

<6> The foam discharging device according to any
one of <1> to <5>, in which

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion, and
one of the ejection-port forming wall portions in-
cludes the first wall portion and the second wall por-
tion.

<7> The foam discharging device according to any
one of <1> to <6>, in which

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion,

the discharging portion includes a plurality of the
ejection-port forming wall portions, and

the plurality of ejection-port forming wall portions in-
clude a first-wall-portion configuring wall portion that
forms the first wall portion, and a second-wall-portion
configuring wall portion that forms the second wall
portion.

<8> The foam discharging device according to any
one of <1>to <7>, in which
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(1) the bottom end portion of at least part of the
ejection-port forming wall portion is formed into
a shape that has a thickness reduced toward
the lower side; the ejection-port forming wall por-
tionincludes a first portion and a second portion;
and the height position of a lower edge of the
first portion is higher than the height position of
a lower edge of the second portion, and

(2) the ejection-port forming wall portion in-
cludes a first wall portion and a second wall por-
tion; and the adhesive property of the foam body
relative to the lower edge of the first wall portion
is stronger than the adhesive property of the
foam body relative to the lower edge of the sec-
ond wall portion.

<9> The foam discharging device according to any
one of <1> to <8>, in which

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion, and

a width size, in a thickness direction, of the lower
edge of the first wall portion is greater than that of
the lower edge of the second wall portion.

<10> The foam discharging device according to any
one of <1> to <9>, in which

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

an adhesive property of the foam body relative to the
lower edge of the first wall portion is stronger than
the adhesive property of the foam body relative to
the lower edge of the second wall portion, and

the lower edge of the first wall portion is formed into
an uneven shape, and the lower edge of the second
wall portion is formed into a flat shape.

<11> The foam discharging device according to
<10>, in which

the lower edge of the first wall portion is formed such
that a recessed portion and a protruding portion of
the uneven shape are alternately formed in a circum-
ferential direction.

<12> The foam discharging device according to any
one of <1>to <11>, in which

the discharging portion includes:

a foam discharging unit including:

a plate-like portion that defines a lower end
of the foam passing chamber; and

one or a plurality of the ejection-port forming
wall portions that extend downward from a
lower surface of the plate-like portion; and

a holding portion that detachably holds the foam
discharging unit.
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<13> The foam discharging device according to any
one of <1> to <12>, in which

the lower edge of the ejection-port forming wall por-
tion has a portion that extends horizontally.

<14> The foam discharging device according to any
one of <1> to <13>, further including:

a liquid-agent supplying actuator that supplies
the liquid agent from the storage portion to the
foamer mechanism;

a gas supplying actuator that supplies gas to the
foamer mechanism; and

a controller that operates and controls the gas
supplying actuator and the liquid-agent supply-
ing actuator, in which

the liquid agent and the gas are supplied to the
foamer mechanism under the control of the con-
troller to generate the foam body.

<15> The foam discharging device according to any
one of <1> to <13>, further including:

a foam pump mechanism configured to include the
foamer mechanism to generate the foam body with
a pushing-down operation.

<16> The foam discharging device according to any
one of <1> to <15>, further including the liquid agent
with which the storage portion is filled.

<17> A foam discharging unit that is attached to a
foam discharging device including: a storage portion
that stores a liquid agent; and a foamer mechanism
that changes the liquid agent into foam to generate
a foam body, the foam discharging unit discharging
the foam body, in which

the foam discharging unit includes:

a plate-like portion; and

one or a plurality of ejection-port forming wall
portions that: protrude from a one-side surface
of the plate-like portion in a direction perpendic-
ular to a plate surface of the plate-like portion;
are formed into a closed-loop shape when
viewed from the protruding direction; have the
inner space communicating with a space of the
plate-like portion on a side of an other-side sur-
face of the plate-like portion; and have a tip end
having an ejection port formed thereon, and

(1) a tip end portion of at least part of the
ejection-port forming wall portion is formed
into a shape that has a thickness reduced
toward a tip end; the ejection-port forming
wall portion includes a first portion and a
second portion; and the distance at the first
portion from the plate-like portion to the tip
end edge thereof is shorter than the dis-
tance at the second portion from the plate-
like portion to the tip end edge thereof, or

(2) the ejection-port forming wall portion in-
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cludes a first wall portion and a second wall
portion, and an adhesive property of the
foam body relative to a tip end edge of the
first wall portion is stronger than the adhe-
sive property of the foam body relative to a
tip end edge of the second wall portion.

<18> The foam discharging device according to any
one of those described above, in which

it is preferable that a difference in height between
the first portion and the second portion is equal to or
more than 1 mm, more preferably, equal to or more
than 2 mm,

it is preferable that the difference in height is equal
to or less than 8 mm, more preferably, equal to or
less than 5 mm, and

it is preferable that the difference in height is equal
to or more than 1 mm and equal to or less than 8
mm, more preferably, equal to or more than 2 mm
and equal to or less than 5 mm.

<19> The foam discharging device according to any
one of those described above, in which

the bottom end portion of the ejection-port forming
wall portion is formed into a shape of chamfer.
<20> The foam discharging device according to any
one of those described above, in which

the bottom end portion of the ejection-port forming
wall portion is formed into a tapered shape that has
a thickness reduced toward a lower side.

<21> The foam discharging device according to any
one of those described above, in which,

while a plurality of the ejection-port forming wall por-
tions are each formed into a circular shape in plan
view, a group of ejection-port forming wall portions,
which is a collective body of the plurality of the ejec-
tion-port forming wall portions, forms a non-circular
shape as a whole.

<22> The foam discharging device according to any
one of those described above, in which

a group of ejection-port forming wall portions, which
is a collective body of a plurality of the ejection-port
forming wall portions, forms a non-circular shape in
plan view.

<23> The foam discharging device according to any
one of those described above, in which

the ejection-port forming wall portion forms a non-
circular shape in plan view.

<24> The foam discharging device according to any
one of those described above, in which

a group of ejection-port forming wall portions, which
is a collective body of a plurality of the ejection-port
forming wall portions, is comprised of a combination
of the plurality of the ejection-port forming wall por-
tions having shapes different from each otherin plan
view.

<25> The foam discharging device according to any
one of those described above, in which

the ejection-port forming wall portion is comprised
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of a combination of a plurality of portions having
shapes different from each other in plan view.
<26> The foam discharging device according to any
one of those described above, in which

in a group of ejection-port forming wall portions,
which is a collective body of a plurality of the ejection-
port forming wall portions, a low-position end portion
is disposed on a peripheral side (outer side), and a
high-position end portion is disposed on a central
side (inner side).

<27> The foam discharging device according to any
one of those described above, in which

in the ejection-port forming wall portion, a low-posi-
tion end portion is disposed on a peripheral side (out-
er side), and a high-position end portion is disposed
on a central side (inner side).

<28> The foam discharging device according to any
one of those described above, in which

the lower edge of the flat-plate shaped portion is
formed into a straight shape.

<29> The foam discharging device according to any
one of those described above, in which

the foamer mechanism includes a mixing chamber
in which the liquid agent and air are mixed with each
other,

the maximum value of a cross sectional area (area
of plane cross section), which is perpendicular to a
direction of discharge of the foam body, of the foam
passing chamber is greater than the maximum value
of a cross sectional area (area of plane cross sec-
tion), which is perpendicular to the direction of dis-
charge, of the mixing chamber, and also is greater
than the total value of maximum values of cross sec-
tional areas (areas of plane cross section), each of
which is perpendicular to the direction of discharge,
of inner spaces of respective ejection-port forming
wall portions.

<30> The foam discharging device according to
<29>, in which

a cross sectional area (area of plane cross section),
which is perpendicular to the direction of discharge,
of a portion (the bottom end portion of the foam pass-
ing chamber), which is adjacent to the ejection-port
forming wall portion, of the foam passing chamber
is greater than the total value of maximum values of
cross sectional areas (areas of plane cross section),
each of which is perpendicular to the direction of dis-
charge, of inner spaces of respective ejection-port
forming wall portions.

<A1> A foam discharging device, including:

a storage portion that stores a liquid agent;

a foamer mechanism that changes the liquid
agent into foam to generate a foam body; and
a discharging portion that discharges the foam
body, in which the discharging portion includes:

a foam passing chamber that allows the
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foam body to pass; and

one or a plurality of ejection-port forming
wall portions that: extend downward below
the foam passing chamber; have a planer
shape formed into a closed-loop shape;
have an inner space communicating with
the foam passing chamber; and have a low-
er end having an ejection port formed ther-
eon,

a bottom end portion of at least part of the ejec-
tion-port forming wall portion is formed into a
shape that has a thickness reduced toward a
lower side,

the ejection-port forming wall portion includes a
first portion and a second portion, and

the height position of a lower edge of the first
portion is higher than the height position of a
lower edge of the second portion.

<A2> A foam discharging unit that is attached to a
foam discharging device including: a storage portion
that stores a liquid agent; and a foamer mechanism
that changes the liquid agent into foam to generate
a foam body, the foam discharging unit discharging
the foam body, in which

the foam discharging unit includes:

a plate-like portion; and

one or a plurality of ejection-port forming wall
portions that: protrude from a one-side surface
of the plate-like portion in a direction perpendic-
ular to a plate surface of the plate-like portion;
are formed into a closed-loop shape when
viewed from the protruding direction; have an
inner space communicating with a space of the
plate-like portion on a side of an other-side sur-
face of the plate-like portion; and have a tip end
having an ejection port formed thereon,

a tip end portion of at least part of the ejection-port
forming wall portion is formed into a shape that has
a thickness reduced toward a tip end,

the ejection-port forming wall portion includes a first
portion and a second portion, and

the distance at the first portion from the plate-like
portion to the tip end edge thereof is shorter than the
distance atthe second portion from the plate-like por-
tion to the tip end edge thereof.

<B1> The foam discharging device including:

a storage portion that stores a liquid agent;

a foamer mechanism that changes the liquid
agent into foam to generate a foam body; and

a discharging portion that discharges the foam
body, in which

the discharging portion includes:
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a foam passing chamber that allows the
foam body to pass; and

one or a plurality of ejection-port forming
wall portions that: protrude from the foam
passing chamber; are formed into a closed-
loop shape when viewed from the protrud-
ing direction; have an inner space commu-
nicating with the foam passing chamber;
and have a tip end having an ejection port
formed thereon,

the ejection-port forming wall portion includes a
first wall portion and a second wall portion, and
an adhesive property of the foam body relative
to atip end edge of the first wall portion is strong-
er than the adhesive property of the foam body
relative to a tip end edge of the second wall por-
tion.

<B2> The foam discharging device according to
<B1>, in which

a width size, in a thickness direction, of the tip end
edge of the first wall portion is greater than that of
the tip end edge of the second wall portion.

<B3> The foam discharging device according to
<B1> or <B2>, in which

the tip end edge of the first wall portion is formed into
an uneven shape, and

the tip end edge of the second wall portion is formed
into a flat shape.

<B4> The foam discharging device according to
<B3>, in which

the tip end edge of the first wall portion is formed
such thatarecessed portion and a protruding portion
of the uneven shape are alternately formed in a cir-
cumferential direction.

<B5> The foam discharging device according to any
one of <B1> to <B4>, in which

the ejection-port forming wall portion is comprised
of a combination of shapes different from each other
in plan view.

<B6> The foam discharging device according to
<B5>, in which

the ejection-port forming wall portion includes wall
portions having adhesive properties of the foam body
differentfrom each other and having shapes different
from each other in plan view.

<B7> A foam discharging unit that is attached to a
foam discharging device including: a storage portion
that stores a liquid agent; and a foamer mechanism
that changes the liquid agent into foam to generate
a foam body, the foam discharging unit discharging
the foam body, in which

the foam discharging unit includes:

a plate-like portion; and
one or a plurality of ejection-port forming wall
portions that: protrude from a one-side surface
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ofthe plate-like portion; are formed into a closed-
loop shape when viewed from the protruding di-
rection; have an inner space communicating
with a space of the plate-like portion on a side

81b upper surface (other-side surface)

93 shaped foam object
93a first portion

93b second portion
93c third portion

of an other-side surface; and have atipend hav- 5 94 shaped foam object
ing an ejection port formed thereon, 94a head portion
the ejection-port forming wall portion includes a 94b body portion
first wall portion and a second wall portion, and 100 foam discharging device
an adhesive property of the foam body relative 110 foam pump mechanism
to the tip end edge of the first wall portion is 70 111 mounting portion
stronger than the adhesive property of the foam 112 erected tube
body relative to the tip end edge of the second 120 head portion
wall portion. 121 pushing-down portion
122 nozzle portion
[Explanation of Reference Characters] 15 200 discharging unit
201 gas inlet
[0289] 202 gas front chamber
203 gas passage
10 storage portion 205 liquid-agent inlet
20 discharging portion 20 206 liquid-agent passage
21 foamer mechanism 207 mixing portion
30 liquid pump (liquid-agent supplying actuator) 208 mixing chamber
31 suction pipe 209 foam passing chamber
32 liquid supplying pipe 210 mesh
40 gas pump (gas supplying actuator) 25 220 cap member
41 air supplying pipe 221 hollow cylindrical portion
50 controller 222 closing portion
51 detecting portion 230 hollow cylindrical member
60 body 231 external hollow-cylindrical portion
61 main body portion 30 232 internal hollow cylindrical portion
62 head portion 233 closing portion
70 liquid agent 234 holding portion
80 foam discharging unit 235 top surface portion
81 plate-like portion 236 locking portion
81a lower surface (one-side surface) 35 237 insertion hole

240 flow-path forming outside sleeve

82, 82a, 82b, 82d, 82e, 82f, 829, 82h, 82i, 82j ejec-
tion-port forming wall portion

821 lower edge

822 circular portion (second wall portion) 40
823 circular portion (first wall portion)

83 ejection port

84a low-position end portion

250 flow-path forming inside sleeve
260 flow-path forming core body

270 mesh

283 locking hook

290 holding member (holding portion)

84b high-position end portion Claims
84c second low-position end portion 45
85a recessed portion 1. A foam discharging device, including:

85b protruding portion

86 connecting portion

87 transitional portion

88 annular protrusion 50
89 locking protrusion

91 shaped foam object

91a petal portion

91b central portion

92 shaped foam object 55
92a wing portion

92b body portion

92c antenna portion

a storage portion that stores a liquid agent;

a foamer mechanism that changes the liquid
agent into foam to generate a foam body; and
a discharging portion that discharges the foam
body, wherein

the discharging portion includes:

a foam passing chamber that allows the
foam body to pass; and

one or a plurality of ejection-port forming
wall portions that: extend downward below

29
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the foam passing chamber; have a planer
shape formed into a closed-loop shape;
have an inner space communicating with
the foam passing chamber; and have a low-
er end having an ejection port formed ther-
eon, and

(1) a bottom end portion of at least part
of the ejection-port forming wall portion
is formed into a shape that has a thick-
nessreduced toward the lower side; the
ejection-port forming wall portion in-
cludes a first portion and a second por-
tion; and the height position of a lower
edge of the first portion is higher than
the height position of a lower edge of
the second portion, or

(2) the ejection-port forming wall por-
tion includes a first wall portion and a
second wall portion; and an adhesive
property of the foam body relative to a
lower edge of the first wall portion is
stronger than the adhesive property of
the foam body relative to a lower edge
of the second wall portion.

The foam discharging device according to claim 1,
wherein

the bottom end portion of at least part of the ejection-
port forming wall portion is formed into a shape that
has a thickness reduced toward a lower side,

the ejection-port forming wall portion includes a first
portion and a second portion,

the height position of a lower edge of the first portion
is higher than the height position of a lower edge of
the second portion, and

one of the ejection-port forming wall portions in-
cludes the first portion and the second portion.

The foam discharging device according to claim 2,
wherein

the second portion includes a portion that is formed
into a flat plate shape that is vertically erected, and
alower edge of this flat-plate shaped portion extends
horizontally.

The foam discharging device according to any one
of claims 1 to 3, wherein

the bottom end portion of at least part of the ejection-
port forming wall portion is formed into a shape that
has a thickness reduced toward a lower side,

the ejection-port forming wall portion includes a first
portion and a second portion,

the height position of a lower edge of the first portion
is higher than the height position of a lower edge of
the second portion,

the discharging portion includes a plurality of the
ejection-port forming wall portions, and
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the plurality of ejection-port forming wall portions in-
clude a wall portion that forms the first portion, and
a wall portion that forms the second portion.

The foam discharging device according to any one
of claims 1 to 4, wherein

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion, and
one of the ejection-port forming wall portions in-
cludes the first wall portion and the second wall por-
tion.

The foam discharging device according to any one
of claims 1 to 5, wherein

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion,

the discharging portion includes a plurality of the
ejection-port forming wall portions,

the plurality of ejection-port forming wall portions in-
clude a wall portion that forms the first wall portion,
and a wall portion that forms the second wall portion.

The foam discharging device according to any one
of claims 1 to 6, wherein

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion,

a width size, in a thickness direction, of the lower
edge of the first wall portion is greater than that of
the lower edge of the second wall portion.

The foam discharging device according to any one
of claims 1 to 7, wherein

the ejection-port forming wall portion includes a first
wall portion and a second wall portion,

the adhesive property of the foam body relative to
the lower edge of the first wall portion is stronger
than the adhesive property of the foam body relative
to the lower edge of the second wall portion, and
the lower edge of the first wall portion is formed into
an uneven shape, and the lower edge of the second
wall portion is formed into a flat shape.

The foam discharging device according to claim 8,
wherein

the lower edge of the first wall portion is formed such
that a recessed portion and a protruding portion of
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the uneven shape are alternately formed in a circum-
ferential direction.

The foam discharging device according to any one
of claims 1 to 9, wherein the discharging portion in-
cludes:

a foam discharging unit including:

a plate-like portion that defines a lower end
of the foam passing chamber; and

one or a plurality of the ejection-port forming
wall portions that extend downward from a
lower surface of the plate-like portion; and

a holding portion that detachably holds the foam
discharging unit.

The foam discharging device according to any one
of claims 1 to 10, wherein

the lower edge of the ejection-port forming wall por-
tion has a portion that extends horizontally.

The foam discharging device according to any one
of claims 1 to 11, further comprising:

a liquid-agent supplying actuator that supplies
the liquid agent from the storage portion to the
foamer mechanism;

a gas supplying actuator that supplies gas to the
foamer mechanism; and

a controller that operates and controls the gas
supplying actuator and the liquid-agent supply-
ing actuator, wherein

the liquid agent and the gas are supplied to the
foamer mechanism under the control of the con-
troller to generate the foam body.

The foam discharging device according to any one
of claims 1 to 11, further comprising:

a foam pump mechanism configured to include the
foamer mechanism to generate the foam body with
a pushing-down operation.

The foam discharging device according to any one
of claims 1 to 12, further comprising the liquid agent
with which the storage portion is filled.

A foam discharging unit that is attached to a foam
discharging device including: a storage portion that
stores a liquid agent; and a foamer mechanism that
changes the liquid agent into foam to generate a
foam body, the foam discharging unit discharging
the foam body, wherein

the foam discharging unit includes:

a plate-like portion; and
one or a plurality of ejection-port forming wall
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portions that: protrude from a one-side surface
of the plate-like portion in a direction perpendic-
ular to a plate surface of the plate-like portion;
are formed into a closed-loop shape when
viewed from the protruding direction; have an
inner space communicating with a space of the
plate-like portion on a side of an other-side sur-
face of the plate-like portion; and have a tip end
having an ejection port formed thereon, and

(1) a tip end portion of at least part of the
ejection-port forming wall portion is formed
into a shape that has a thickness reduced
toward a tip end; the ejection-port forming
wall portion includes a first portion and a
second portion; and the distance at the first
portion from the plate-like portion to a tip
end edge thereof is shorter than the dis-
tance at the second portion from the plate-
like portion to the tip end edge thereof, or
(2) the ejection-port forming wall portion in-
cludes a first wall portion and a second wall
portion, and an adhesive property of the
foam body relative to a tip end edge of the
first wall portion is stronger than the adhe-
sive property of the foam body relative to a
tip end edge of the second wall portion.
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