
Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
82

5 
58

7
A

1
*EP003825587A1*

(11) EP 3 825 587 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
26.05.2021 Bulletin 2021/21

(21) Application number: 19837425.8

(22) Date of filing: 03.06.2019

(51) Int Cl.:
F16K 5/06 (2006.01) F16K 11/087 (2006.01)

F16K 27/00 (2006.01) F16K 27/06 (2006.01)

(86) International application number: 
PCT/JP2019/021960

(87) International publication number: 
WO 2020/017170 (23.01.2020 Gazette 2020/04)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
KH MA MD TN

(30) Priority: 17.07.2018 JP 2018134593
06.12.2018 JP 2018229106

(71) Applicants:  
• Fujikoki Corporation

Tokyo 158-0082 (JP)

• DENSO CORPORATION
Kariya-city, Aichi 448-8661 (JP)

(72) Inventors:  
• KONDO Daisuke

Tokyo 158-0082 (JP)
• MOCHIZUKI Kenichi

Tokyo 158-0082 (JP)
• MANO Takamitsu

Kariya- city, Aichi 448-8661 (JP)

(74) Representative: Ter Meer Steinmeister & Partner
Patentanwälte mbB 
Artur-Ladebeck-Strasse 51
33617 Bielefeld (DE)

(54) FLOW PASSAGE SWITCHING VALVE AND ASSEMBLY METHOD THEREFOR

(57) A flow channel switching valve that enables as-
sembly precision to be effectively increased and a meth-
od for assembling the flow channel switching valve are
provided. The size (H) of a ball valve member (20) of a
flow channel switching valve (1) in the direction of a ro-
tation axis (L) is smaller than the size (W) thereof in the
direction perpendicular to the rotation axis (L) such that
sealing members (31, 31) are in a restoration state when
the ball valve member (20) has an assembly posture,
and such that the sealing members (31, 31) are in a com-
pressed state when the ball valve member (20) has a
support posture. When the flow channel switching valve
(1) is assembled, seat members (30, 30) and the sealing
members (31, 31) are installed in a valve chamber (14),
and the ball valve member (20) is disposed between the
seat members (30, 30) so as to have the assembly pos-
ture. A rod-shaped jig is inserted through a second flow
channel (12) of a valve body (10), and a tip end portion
thereof and a recessed portion (27a) of a jig mounting
portion (27) of the ball valve member (20) are fit together.
The rod-shaped jig is rotated, and the ball valve member
(20) is rotated from the assembly posture into the support
posture.



EP 3 825 587 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a flow channel
switching valve and relates to, for example, a flow chan-
nel switching valve that switches between flow channels
by rotating a ball-like valve member (a ball valve member)
in a valve chamber and a method for assembling the flow
channel switching valve.

Background Art

[0002] An example of an existing flow channel switch-
ing valve is disclosed in Patent Literature 1. The flow
channel switching valve includes a ball valve member
that includes an elastic body that has an inlet path and
an outlet path, and a valve case that has a valve chamber
in which a ball valve member is rotatably installed, an
entrance flow channel in communication with the valve
chamber, and exit flow channels in communication with
the valve chamber. In the flow channel switching valve,
rotation of the ball valve member enables the entrance
flow channel to selectively communicate with any one of
the exit flow channels.
[0003] As for the flow channel switching valve in Patent
Literature 1, the ball valve member that includes the elas-
tic body is directly supported by the valve case so as to
be rotatable. As for another known flow channel switching
valve, an annular resin seat member is interposed be-
tween a ball valve member and a valve case and rotatably
supports the ball valve member. In the flow channel
switching valve, the ball valve member is rotatably inter-
posed between a pair of seat members, and the seat
members are pressed against the ball valve member by
interposing O-rings that are composed of, for example,
a rubber material and that serve as sealing members
between the seat members and the valve case in a com-
pressed state to ensure sealing performance.

Citation List

Patent Literature

[0004] Patent Literature 1: JP 2010-223418 A

Summary of Invention

Technical Problem

[0005] However, when the flow channel switching
valve described above is assembled, it is necessary to
interpose the ball valve member between the pair of the
seat members and to push the sealing members in the
compressed state into the valve chamber. Accordingly,
it is difficult to insert these members into the valve cham-
ber, and there is a problem with assembly precision, for
example, the seat members are installed in the valve

chamber with the seat members inclined.
[0006] In view of this, it is an object of the present in-
vention to provide a flow channel switching valve that
enables assembly precision to be effectively increased
and a method for assembling the flow channel switching
valve. Solution to Problem
[0007] To achieve the above object, a flow channel
switching valve according to an aspect of the present
invention includes a valve body that has a valve chamber
and flow channels in communication with the valve cham-
ber, a valve member that is installed in the valve chamber
and that has a switching flow channel therein for switch-
ing between connections of the flow channels depending
on a rotational position of the valve member, a pair of
seat members that is installed in the valve chamber in
an interval, that interposes the valve member therebe-
tween, and that rotatably supports the valve member, a
sealing member that is disposed between each seat
member and the valve body, and a rotation driving section
that causes the valve member to rotate about a rotation
axis. The valve body has an opening that is in commu-
nication with the valve chamber and that is used for in-
serting the valve member, the pair of seat members, and
the sealing member during assembly. A size of the valve
member in a direction of the rotation axis is smaller than
a size thereof in a direction perpendicular to the rotation
axis. A first jig mounting portion for rotating the valve
member in the perpendicular direction is disposed on an
inner wall surface of the valve member that is visible from
a location outside the valve body through the opening or
the flow channels.
[0008] In the present invention, a second jig mounting
portion for rotating the valve member in the perpendicular
direction may be disposed on the inner wall surface of
the valve member that is visible from a location outside
the valve body through the opening or the flow channels.
[0009] In the present invention, the size of the valve
member in the direction of the rotation axis is preferably
smaller than the size thereof in the direction perpendic-
ular to the rotation axis such that the sealing member is
in a compressed state when the valve member has a
support posture with the rotation axis being perpendicular
to an opposing direction of the pair of seat members, and
such that the sealing member is in a restoration state
when the valve member has an assembly posture with
the rotation axis being parallel to the opposing direction.
[0010] In the present invention, the jig mounting portion
preferably has a recessed portion or a projecting portion
that has a regular hexagonal shape.
[0011] In the present invention, the valve member pref-
erably has three valve member openings that face in the
direction perpendicular to the rotation axis and that are
connected to each other by using the switching flow chan-
nel, the three valve member openings are preferably ar-
ranged about the rotation axis in an interval of 90 de-
grees, and diameters of two valve member openings op-
posite each other with the rotation axis interposed ther-
ebetween among the three valve member openings are
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preferably smaller than a diameter of the other valve
member opening.
[0012] The valve member preferably has two valve
member openings that face in the direction perpendicular
to the rotation axis and that are connected to each other
by using the switching flow channel, the two valve mem-
ber openings are preferably arranged about the rotation
axis in an interval of 90 degrees, and a diameter of one
valve member opening of the two valve member open-
ings is preferably smaller than a diameter of the other
valve member opening.
[0013] To achieve the above object, a method for as-
sembling a flow channel switching valve according to an-
other aspect of the present invention is a method for as-
sembling a flow channel switching valve that includes a
valve body that has a valve chamber and flow channels
in communication with the valve chamber, a valve mem-
ber that is installed in the valve chamber and that has a
switching flow channel therein for switching between con-
nections of the flow channels depending on a rotational
position of the valve member, a pair of seat members
that is installed in the valve chamber in an interval, that
interposes the valve member therebetween, and that ro-
tatably supports the valve member, and a sealing mem-
ber that is disposed between each seat member and the
valve body, the valve body having an opening that is in
communication with the valve chamber and that is used
for inserting the valve member, the pair of seat members,
and the sealing member during assembly, the pair of seat
members rotatably supporting the valve member such
that an assembly posture with a rotation axis of the valve
member being parallel to an opposing direction of the
pair of seat members changes into a support posture with
the rotation axis being perpendicular to the opposing di-
rection, the pair of seat members supporting the valve
member that has the support posture such that the valve
member is rotatable about the rotation axis, a size of the
valve member in a direction of the rotation axis being
smaller than a size thereof in a direction perpendicular
to the rotation axis such that the seat members, the seal-
ing member, or both are in a compressed state when the
valve member has the support posture, and the seat
members, the sealing member, or both are restored from
the support posture when the valve member has the as-
sembly posture, a first jig mounting portion that is con-
figured such that the first jig mounting portion and a tip
end portion of a rod-shaped jig fit together, and such that
the valve member is rotated from the assembly posture
into the support posture together with rotation of the rod-
shaped jig being disposed on an inner wall surface of the
valve member that is visible in a direction perpendicular
to the opposing direction from a location outside the valve
body through the opening or the flow channels when the
valve member has the assembly posture. The method
includes installing the pair of seat members and the seal-
ing member in the valve chamber and disposing the valve
member between the pair of seat members such that the
valve member has the assembly posture, inserting the

rod-shaped jig in the direction perpendicular to the op-
posing direction through the opening or the flow channels
and fitting a tip end portion thereof and the first jig mount-
ing portion together, and rotating the rod-shaped jig and
rotating the valve member from the assembly posture
into the support posture.
[0014] In the present invention, the pair of seat mem-
bers may support the valve member that has the support
posture such that the valve member is rotatable about a
perpendicular axis parallel to the opposing direction, a
second jig mounting portion that is configured such that
the second jig mounting portion and the tip end portion
of the rod-shaped jig fit together and such that the valve
member is rotated about the perpendicular axis together
with rotation of the rod-shaped jig may be disposed on
the inner wall surface of the valve member that is visible
in the opposing direction from a location outside the valve
body through the opening or the flow channels when the
valve member has the support posture, the rod-shaped
jig may be inserted in the opposing direction through the
flow channels, the tip end portion thereof and the second
jig mounting portion may be fit together, the rod-shaped
jig may be rotated, and the valve member may be rotated
about the perpendicular axis. Advantageous Effects of
Invention
[0015] According to the present invention, the size of
the valve member in the direction of the rotation axis is
smaller than the size thereof in the direction perpendic-
ular to the rotation axis. The first jig mounting portion for
rotating the valve member in the perpendicular direction
is disposed on the inner wall surface of the valve member
that is visible from a location outside the valve body
through the opening or the flow channels. This enables
the interval between the pair of seat members to be in-
creased in a manner in which the valve member is inter-
posed between the pair of seat members in the direction
of the rotation axis, the valve member, the pair of seat
members, and the sealing member are installed in the
valve chamber through the opening of the valve body,
and the valve member is subsequently rotated in the per-
pendicular direction by using the first jig mounting portion.
For this reason, assembly can be more accurate than
the case where the valve member is interposed between
the pair of seat members in the direction perpendicular
to the rotation axis.
[0016] In addition, according to the present invention,
the pair of seat members and the sealing member are
installed in the valve chamber, and the valve member is
disposed between the pair of seat members such that
the valve member has the assembly posture, during the
assembly of the flow channel switching valve. The rod-
shaped jig is inserted in the direction perpendicular to
the opposing direction through the opening or the flow
channels of the valve body, the tip end portion thereof
and the first jig mounting portion are fit together. The rod-
shaped jig is rotated, and the valve member is rotated
from the assembly posture into the support posture. This
enables the seat members and the sealing member to
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be in the compressed state in a manner in which the valve
member, the pair of seat members, and the sealing mem-
ber are installed in the valve chamber in a state in which
the degree of compression of the sealing member is rel-
atively low, and the valve member is subsequently rotat-
ed from the assembly posture into the support posture
by using the rod-shaped jig. For this reason, the assembly
can be more accurate than the case where the sealing
member in the compressed state is pushed into the valve
chamber.
[0017] In addition, since the first jig mounting portion
is disposed on the inner wall surface of the valve member,
the jig mounting portion and the seat members do not
interfere with each other. For this reason, a jig mounting
portion that has a projecting shape, for example, can be
used, and the degree of freedom of the structure of the
jig mounting portion is higher than that of a structure in
which the jig mounting portion is disposed on an outer
surface of the valve member. Furthermore, even when
foreign substances accumulate on a jig mounting portion
that has a recessed shape, the foreign substances do
not come into contact with the seat members, and the
seat members can be inhibited from being damaged due
to the foreign substances.

Brief Description of Drawings

[0018]

[Fig. 1] Fig. 1 illustrates a front view of a flow channel
switching valve according to a first embodiment of
the present invention.
[Fig. 2] Fig. 2 illustrates a vertical cross-sectional
view of the flow channel switching valve in Fig. 1.
[Fig. 3] Fig. 3 illustrates a cross-sectional view taken
along line A-A in Fig. 2.
[Fig. 4] Fig. 4 illustrates a perspective view contain-
ing a section of the flow channel switching valve in
Fig. 1.
[Fig. 5] Fig. 5 illustrates a view of six sides of a ball
valve member that the flow channel switching valve
in Fig. 1 includes.
[Fig. 6] Fig. 6 illustrates a method for assembling the
flow channel switching valve in Fig. 1 and illustrates
a state before the ball valve member, seat members,
and sealing members are inserted into a valve body.
[Fig. 7] Fig. 7 illustrates the method for assembling
the flow channel switching valve in Fig. 1 and illus-
trates a state in which the ball valve member, the
seat members, and the sealing members are insert-
ed in the valve body, and the ball valve member has
an assembly posture.
[Fig. 8] Fig. 8 illustrates the method for assembling
the flow channel switching valve in Fig. 1 and illus-
trates a state in which the ball valve member is ro-
tated from the assembly posture into a support pos-
ture in a valve chamber.
[Fig. 9] Fig. 9 illustrates the method for assembling

the flow channel switching valve in Fig. 1 and illus-
trates a state before a driving section is joined to the
valve body.
[Fig. 10] Fig. 10 illustrates a front view of a flow chan-
nel switching valve according to a second embodi-
ment of the present invention.
[Fig. 11] Fig. 11 illustrates a vertical cross-sectional
view of the flow channel switching valve in Fig. 10.
[Fig. 12] Fig. 12 illustrates a cross-sectional view tak-
en along line B-B in Fig. 11.
[Fig. 13] Fig. 13 illustrates a perspective view con-
taining a section of the flow channel switching valve
in Fig. 10.
[Fig. 14] Fig. 14 illustrates a view of six sides of a
ball valve member that the flow channel switching
valve in Fig. 10 includes.
[Fig. 15] Fig. 15 illustrates a method for assembling
the flow channel switching valve in Fig. 10 and illus-
trates a state before the ball valve member, the seat
members, and the sealing members are inserted into
the valve body.
[Fig. 16] Fig. 16 illustrates the method for assembling
the flow channel switching valve in Fig. 10 and illus-
trates a state in which the ball valve member, the
seat members, and the sealing members are insert-
ed in the valve body, and the ball valve member has
the assembly posture.
[Fig. 17] Fig. 17 illustrates the method for assembling
the flow channel switching valve in Fig. 10 and illus-
trates a state in which the ball valve member is ro-
tated from the assembly posture into the support
posture in the valve chamber.
[Fig. 18] Fig. 18 illustrates the method for assembling
the flow channel switching valve in Fig. 10 and illus-
trates a state in which the ball valve member that
has the support posture is rotated about a perpen-
dicular axis in the valve chamber.
[Fig. 19] Fig. 19 illustrates the method for assembling
the flow channel switching valve in Fig. 10 and illus-
trates a state before the driving section is joined to
the valve body.
[Fig. 20] Fig. 20 illustrates a state before mold pieces
are inserted into a cavity of a mold that is used for
manufacturing the ball valve member.
[Fig. 21] Fig. 21 illustrates a state after the mold piec-
es are inserted into the cavity of the mold that is used
for manufacturing the ball valve member.

Description of Embodiments

(First Embodiment)

[0019] The structure of a flow channel switching valve
according to a first embodiment of the present invention
will now be described with reference to Fig. 1 to Fig. 5.
[0020] Fig. 1 illustrates a front view of the flow channel
switching valve according to the first embodiment of the
present invention. Fig. 2 illustrates a cross-sectional view
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(a vertical cross-sectional view) of the flow channel
switching valve in Fig. 1 taken along a rotation axis. Fig.
3 is a cross-sectional view taken along line A-A in Fig. 2.
Fig. 4 illustrates a perspective view containing a section
of the flow channel switching valve in Fig. 1. Fig. 5 illus-
trates a view of six sides of a ball valve member that the
flow channel switching valve in Fig. 1 includes. In the
following description, the terms "upper, lower, left, and
right" are used to represent relative positional relation-
ships of components in the figures and do not represent
absolute positional relationships. In the drawings, an X-
axis direction represents a left-and-right direction, a Y-
axis direction represents a front-and-rear direction, and
a Z-axis direction represents an up-and-down direction.
An X-axis, a Y-axis, a Z-axis are perpendicular to each
other.
[0021] As illustrated in Fig. 1 to Fig. 5, a flow channel
switching valve 1 according to the present embodiment
includes a valve body 10, a ball valve member 20, a pair
of seat members 30, sealing members 31, a driving sec-
tion 40 that serves as a rotation driving section, and a
valve shaft 50.
[0022] The valve body 10 is composed of synthetic res-
in and has a substantially cubic box shape. A first flow
channel 11 that has a substantially L-shape is provided
on a left side wall portion 10a of the valve body 10. A
second flow channel 12 that is linear is provided on a
front wall portion 10b of the valve body 10. A third flow
channel 13 that has a substantially L-shape is provided
on a right side wall portion 10c of the valve body 10. An
opening 11a in the first flow channel 11, an opening 12a
in the second flow channel 12, and an opening 13a in
the third flow channel 13 face in the same direction (a
front direction, or a forward direction from the paper in
Fig. 1). The first flow channel 11, the second flow channel
12, and the third flow channel 13 are in communication
with a valve chamber 14 that is provided in the valve body
10. Two flow channels or four or more flow channels in
communication with the valve chamber 14 may be pro-
vided. In the present embodiment, the second flow chan-
nel 12 extends in the Y-axis direction. The valve body 10
has an opening 10e in communication with the valve
chamber 14. The opening 10e faces upward.
[0023] The seat members 30 are composed of, for ex-
ample, synthetic resin such as polytetrafluoroethylene
(PTFE) and have an annular shape. The seat members
30 may be composed of an elastic material such as a
rubber material. The seat members 30 are paired with
each other and are installed in the valve chamber 14 so
as to face each other in an interval in the X-axis direction.
The X-axis direction coincides with an opposing direction
of the seat members 30 (also referred to below as an
"opposing direction X"). The seat members 30 interpose
and rotatably support the ball valve member 20 that will
be described later in the valve chamber 14.
[0024] Specifically, the seat members 30 rotatably
support the ball valve member 20 such that an assembly
posture (Fig. 7) with an axis L that represents the rotation

axis of the ball valve member 20 being parallel to the
opposing direction X changes into a support posture (Fig.
8) with the axis L being parallel to the Z-axis direction
perpendicular to the opposing direction X during the as-
sembly of the flow channel switching valve 1. The seat
members 30 also support the ball valve member 20 that
has the support posture such that the ball valve member
20 is rotatable about the axis L (the Z-axis) at the time
of completion of the assembly of the flow channel switch-
ing valve 1 (that is, a completion state in which the flow
channel switching valve can operate). The structure of
each seat member 30 is freely determined provided that
the ball valve member 20 is interposed therebetween and
is rotatably supported unless it goes against the purpose
of the present invention.
[0025] The sealing members 31 are, for example, O-
rings composed of an elastic material such as a rubber
material, one of which is interposed between one of the
seat members 30 and the left side wall portion 10a of the
valve body 10 so as to be in a compressed state, and
the other of which is interposed between the other seat
member 30 and the right side wall portion 10c of the valve
body 10 so as to be in the compressed state. In the
present embodiment, the sealing members 31 are fitted
in annular grooves 30a that the seat members 30 have
and partly project from the annular grooves 30a. The
sealing members 31 seal a space between the valve body
10 and the ball valve member 20 together with the seat
members 30. It is a matter of course that members ob-
tained by integrating the seat members 30 and the seal-
ing members 31 may be used.
[0026] The ball valve member 20 is composed of, for
example, a material such as metal or synthetic resin and
has a hollow ball-like shape (a spherical shape). The ball
valve member 20 is rotatably supported by the seat mem-
bers 30 and is installed in the valve chamber 14. The ball
valve member 20 has a first opening 21 that opens in the
left-hand direction, a second opening 22 that opens in
the front direction (downward in Fig. 3), and a third open-
ing 23 that opens in the right-hand direction when being
located at a rotational position illustrated in Fig. 3. A
switching flow channel 25 that has a substantially T-
shape in a plan view and that connects the first opening
21, the second opening 22, and the third opening 23 to
each other is provided in the ball valve member 20. For
example, the ball valve member 20 may have only the
first opening 21 and the second opening 22, and the
switching flow channel 25 may have a substantially L-
shape in a plan view and may connect the first opening
21 and the second opening 22 to each other. In the
present embodiment, the ball valve member 20 is used
as the valve member, but a columnar valve member may
be used.
[0027] The first opening 21, the second opening 22,
and the third opening 23 in the ball valve member 20 are
three valve member openings that face in the direction
perpendicular to the axis L and are connected to each
other by using the switching flow channel 25. The first
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opening 21, the second opening 22, and the third opening
23 are arranged about the axis L in an interval of 90 de-
grees. For example, when the second opening 22 faces
in the Y-axis direction, the first opening 21 and the third
opening 23 face in opposite directions parallel to the X-
axis direction. In the present embodiment, the first open-
ing 21, the second opening 22, and the third opening 23
have a circular shape (including a substantially circular
shape) and have the same diameter.
[0028] The switching flow channel 25 is formed such
that connections among the first flow channel 11, the
second flow channel 12, and the third flow channel 13
are switched depending on the rotational position of the
ball valve member 20. Specifically, the switching flow
channel 25 connects the first flow channel 11, the second
flow channel 12, and the third flow channel 13 to each
other when the ball valve member 20 is located at the
rotational position illustrated in Fig. 3. The switching flow
channel 25 connects the first flow channel 11 and the
second flow channel 12 to each other when the ball valve
member 20 is located at the rotational position at which
the ball valve member 20 is rotated 90 degrees clockwise
in a plan view from the rotational position illustrated in
Fig. 3. The switching flow channel 25 connects the sec-
ond flow channel 12 and the third flow channel 13 to each
other when the ball valve member 20 is located at the
rotational position at which the ball valve member 20 is
rotated 90 degrees counterclockwise in a plan view from
the rotational position illustrated in Fig. 3.
[0029] A valve shaft insertion hole 24 in which the valve
shaft 50 described later is inserted is provided in an upper
portion of the ball valve member 20. The valve shaft in-
sertion hole 24 is formed such that the ball valve member
20 is rotated about the axis L together with rotation of the
valve shaft 50 with the valve shaft 50 inserted therein.
Specifically, the valve shaft insertion hole 24 has the
same shape as a cross-sectional shape (a transverse
cross-sectional shape) of a prism portion 52 of the valve
shaft 50 in the direction perpendicular to the rotation axis.
In the present embodiment, the valve shaft insertion hole
24 has a regular hexagonal shape.
[0030] The size H of the ball valve member 20 in the
direction of the axis L is smaller than the size W thereof
in the direction perpendicular to the axis L (H < W) such
that the sealing members 31 are in a restoration state (a
state in which no force is applied from the outside, and
there is no elastic deformation) when the ball valve mem-
ber 20 has the assembly posture (Fig. 7) with the axis L
being parallel to the X-axis direction (the opposing direc-
tion X), and such that the sealing members 31 are in the
compressed state when the ball valve member 20 has
the support posture (Fig. 8) with the axis L being parallel
to the Z-axis direction (the direction perpendicular to the
opposing direction X). In this case, when the ball valve
member 20 has the assembly posture in the valve cham-
ber 14, the sealing members 31 are in the restoration
state. Accordingly, the ball valve member 20, the seat
members 30, and the sealing members 31 can be insert-

ed into the valve chamber 14 without press-fitting. When
the ball valve member 20 has the support posture in the
valve chamber 14, the sealing members 31 are in the
compressed state. Accordingly, the seat members 30 are
pressed against the ball valve member 20, and the space
between the ball valve member 20 and the valve body
10 is sealed. It is only necessary for the size H of the ball
valve member 20 in the direction of the axis L to be small-
er than the size W thereof in the direction perpendicular
to the axis such that the sealing members 31 are in the
compressed state when the ball valve member 20 has
the support posture, and such that the sealing members
31 are restored from the support posture when the ball
valve member 20 has the assembly posture.
[0031] A jig mounting portion 27 is disposed on an inner
wall surface 26 of the ball valve member 20 opposite the
second opening 22. The jig mounting portion 27 has a
projecting shape of a substantially regular hexagonal
prism that projects toward the second opening 22, and
a recessed portion 27a that has a regular hexagonal
shape is disposed on a tip end surface. In the present
embodiment, the recessed portion 27a is configured such
that the recessed portion 27a and a tip end portion of a
hexagonal wrench that serves as a rod-shaped jig fit to-
gether. The recessed portion 27a may be configured
such that the recessed portion 27a and a tip end portion
of a cross-head screwdriver or a flat head screwdriver
that serves as the rod-shaped jig fit together. The jig
mounting portion 27 may be configured to be a projecting
portion that is fitted in a socket wrench. The cost of the
rod-shaped jig can be decreased by matching the shape
of the jig mounting portion 27 to the shape of, for example,
a commercially available hexagonal wrench. The jig
mounting portion 27 corresponds to a first jig mounting
portion.
[0032] When the ball valve member 20 is disposed in
the valve chamber 14 so as to have the assembly pos-
ture, the second flow channel 12, the second opening
22, and the inner wall surface 26 can be linearly aligned.
In the case of the assembly posture, the jig mounting
portion 27 on the inner wall surface 26 is visible in the Y-
axis direction perpendicular to the opposing direction X
from a location outside the valve body 10 through the
second flow channel 12 and the switching flow channel
25.
[0033] The driving section 40 includes a driving mech-
anism that includes a combination of a motor, not illus-
trated, and a speed reducer that includes a gear 41, and
a driving section case 42 composed of resin in which the
driving mechanism is installed. The driving section case
42 has a substantially rectangular parallelepiped box
shape. The driving section case 42 includes a lower case
43 and an upper case 44. The lower case 43 and the
upper case 44 are assembled by using an attachment
structure, not illustrated, such as a screw structure or a
snap-fit structure.
[0034] The lower case 43 includes a cylindrical bearing
portion 45 that is integrated therewith at the center of a
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bottom wall 43a. The valve shaft 50 is inserted in the
bearing portion 45, and the bearing portion 45 rotatably
supports the valve shaft 50. A rib 43b that is disposed on
the bottom wall 43a of the lower case 43 is assembled
with an upper end portion of the valve body 10 (a valve
body 110 in a second embodiment described later), and
these are joined to each other at a weld portion M (by
ultrasonic welding in the present embodiment). The lower
case 43 and the valve body 10 may be assembled with
each other by using a screw structure or the like.
[0035] The valve shaft 50 has a columnar shape that
linearly extends overall and includes a round columnar
portion 51 and the prism portion 52 that is coaxially con-
nected to the lower end of the round columnar portion
51. The valve shaft 50 extends in the Z-axis direction.
[0036] A stopper portion 53 that extends outward in
the radial direction and that has an annular shape is dis-
posed on a lower end portion of the round columnar por-
tion 51. The outer diameter of the stopper portion 53 is
larger than the outer diameter of the round columnar por-
tion 51 and the inner diameter of the bearing portion 45.
[0037] A groove is provided on the lower end portion
of the round columnar portion 51 over the entire circum-
ference at a position higher than the stopper portion 53,
and an O-ring 54 that is composed of, for example, a
rubber material and that as an annular shape is fitted in
the groove. The round columnar portion 51 is inserted in
the bearing portion 45 and is rotatably supported by the
bearing portion 45. The outer diameter of the round co-
lumnar portion 51 is slightly smaller than the inner diam-
eter of the bearing portion 45, and the O-ring 54 seals a
gap between the valve shaft 50 and the bearing portion
45 when the round columnar portion 51 is inserted in the
bearing portion 45. This prevents a fluid in the valve
chamber 14 from leaking to the outside.
[0038] The gear 41 of the drive portion 40 is secured
to and mounted on an upper end portion of the round
columnar portion 51 by press-fitting, and the valve shaft
50 is rotated together with rotation of the gear 41. A flat
portion that inhibits the press-fitted gear 41 from slipping
is disposed on the upper end portion of the round colum-
nar portion 51.
[0039] The prism portion 52 has a columnar shape a
transverse cross-sectional shape of which is a regular
hexagonal shape. The prism portion 52 is inserted in the
valve shaft insertion hole 24 of the ball valve member 20.
In this state, the rotation axis of the valve shaft 50 coin-
cides with the axis L of the ball valve member 20. The
valve shaft insertion hole 24 has a regular hexagonal
shape a transverse cross-sectional shape of which is the
same as that of the prism portion 52. For this reason, the
valve shaft insertion hole 24 and the prism portion 52 fit
together, and the ball valve member 20 is rotated about
the axis L together with rotation of the valve shaft 50. The
outer diameter of the prism portion 52 is smaller than that
of the stopper portion 53.
[0040] The prism portion 52 may have a polygonal co-
lumnar shape such as a triangular prism shape or a quad-

rangular prism shape, or a columnar having a D-shaped
cross-section having a plane on a part of the circumfer-
ential surface, in addition to a regular hexagonal shape.
In this case, the valve shaft insertion hole 24 has the
same shape as the transverse cross-sectional shape of
the prism portion 52.
[0041] As for the flow channel switching valve 1, rota-
tion of the motor of the driving section 40 is transmitted
to the valve shaft 50 via the gear 41, and the valve shaft
50 is rotated. The ball valve member 20 is rotated about
the axis L parallel to the Z-axis direction together with
rotation of the valve shaft 50 and moves to each of the
rotational positions. This achieves connections of the
flow channels depending each of the rotational positions.
[0042] An example of a method for assembling the flow
channel switching valve 1 according to the present em-
bodiment will now be described with reference to Fig. 6
to Fig. 9.
[0043] Fig. 6 to Fig. 9 illustrate the method for assem-
bling the flow channel switching valve in Fig. 1. Specifi-
cally, Fig. 6 is an exploded perspective view illustrating
a state before the ball valve member 20, the seat mem-
bers 30, and the sealing members 31 are inserted into
the valve body 10. Fig. 7 illustrates a state in which the
ball valve member 20, the seat members 30, and the
sealing members 31 are inserted in the valve body 10,
and the ball valve member 20 has the assembly posture
with the axis L being parallel to the X-axis direction. Fig.
8 illustrates a state in which the ball valve member 20 is
rotated from the assembly posture with the axis L being
parallel to the X-axis direction into the support posture
with the axis L being parallel to the Z-axis direction in the
valve chamber 14. Fig. 9 is an exploded perspective view
illustrating a state before the driving section is joined to
the valve body 10. In Fig. 7 and Fig. 8, perspective views
each containing a section are illustrated at (a), and en-
larged vertical cross-sectional views are illustrated at (b).
[0044] As illustrated in Fig. 6, the ball valve member
20 is first disposed such that the axis L is parallel to the
X-axis direction, and the second opening 22 faces in the
front direction. The ball valve member 20 is interposed
between the seat members 30 in the X-axis direction (the
opposing direction X). The sealing members 31 are fitted
into the annular grooves 30a of the seat members 30.
As illustrated in Fig. 7, the ball valve member 20, the seat
members 30, and the sealing members 31 are inserted
into the valve chamber 14 through the opening 10e of
the valve body 10 with these being in contact with each
other. At this time, the ball valve member 20 has the
assembly posture with the axis L being parallel to the
opposing direction X, and the sealing members 31 are
in the restoration state in the valve chamber 14. For this
reason, the sealing members 31 do not elastically de-
form, and the ball valve member 20, the seat members
30, and the sealing members 31 can be smoothly in-
stalled in the valve chamber 14. The second flow channel
12, the second opening 22, and the inner wall surface 26
are linearly arranged in the Y-axis direction, and the jig
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mounting portion 27 is visible in the Y-axis direction from
a location outside the valve body 10 through the second
flow channel 12 and the switching flow channel 25.
[0045] Subsequently, the hexagonal wrench, not illus-
trated, which serves as the rod-shaped jig, is inserted in
the Y-axis direction into the second opening 22 through
the second flow channel 12 in a state illustrated in Fig.
7, and the tip end portion thereof and the recessed portion
27a of the jig mounting portion 27 are fit together. The
ball valve member 20 is rotated in the direction (about
the Y-axis direction) perpendicular to the axis L by rotat-
ing the hexagonal wrench in the counterclockwise direc-
tion illustrated by an arrow in Fig. 7(b). As illustrated in
Fig. 8, the axis L of the ball valve member 20 is matched
to the Z-axis direction, and the posture becomes the sup-
port posture. In this case, since the size W of the ball
valve member 20 in the direction perpendicular to the
direction of the axis L is larger than the size H thereof in
the direction of the axis L (H < W), when the assembly
posture of the ball valve member 20 changes into the
support posture, the interval between the seat members
30 widens, and the state of the sealing members 31
changes from the restoration state into the compressed
state. The seat members 30 support the ball valve mem-
ber 20 that has the support posture such that the ball
valve member 20 is rotatable about the axis L parallel to
the Z-axis direction. In the present description, to rotate
in the direction perpendicular to the axis L means to rotate
about a straight line parallel to the direction perpendicular
to the axis L with the straight line coinciding with the ro-
tation axis.
[0046] Subsequently, the prism portion 52 of the valve
shaft 50 is inserted into the valve shaft insertion hole 24
of the ball valve member 20 that has the support posture
and that is installed in the valve chamber 14, the round
columnar portion 51 of the valve shaft 50 is inserted into
the bearing portion 45, and the valve body 10 and the
lower case 43 of the driving section case 42 are com-
bined. The lower case 43 is exposed to ultrasonic, and
the lower case 43 is welded to the valve body 10 by ul-
trasonic welding. The driving mechanism is incorporated
with the lower case 43, for example, by press-fitting the
gear 41 to the round columnar portion 51 of the valve
shaft 50 and is covered with the upper case 44, the driving
section 40 is assembled, and the flow channel switching
valve 1 is completed.
[0047] As for the flow channel switching valve 1 ac-
cording to the present embodiment described above, the
seat members 30 and the sealing members 31 are in-
stalled in the valve chamber 14 during the assembly of
the flow channel switching valve 1, and the ball valve
member 20 is disposed between the seat members 30
so as to have the assembly posture. The rod-shaped jig
is inserted in the Y-axis direction perpendicular to the
opposing direction X through the second flow channel 12
of the valve body 10, and the tip end portion thereof and
the recessed portion 27a of the jig mounting portion 27
are fit together. The rod-shaped jig is rotated, and the

ball valve member 20 is rotated from the assembly pos-
ture into the support posture. In this way, the state of the
sealing members 31 can be changed from the restoration
state into the compressed state in a manner in which the
ball valve member 20, the seat members 30, and the
sealing members 31 are installed in the valve chamber
14 with the sealing members 31 being in the restoration
state, and the ball valve member 20 is subsequently ro-
tated from the assembly posture into the support posture
by using the rod-shaped jig. For this reason, the assembly
is more accurate than the case where the sealing mem-
bers 31 in the compressed state are pushed into the valve
chamber.
[0048] In addition, since the jig mounting portion 27 is
disposed on the inner wall surface 26 of the ball valve
member 20, the jig mounting portion 27 and the seat
members 30 do not interfere with each other. For this
reason, the jig mounting portion 27 that has a projecting
shape can be used, and the degree of freedom of the
structure of the jig mounting portion 27 is higher than that
of a structure in which the jig mounting portion 27 is dis-
posed on an outer surface of the ball valve member 20.
Furthermore, even when foreign substances accumulate
on the recessed portion 27a of the jig mounting portion
27, the foreign substances do not come into contact with
the seat members 30, and the seat members 30 can be
inhibited from being damaged due to the foreign sub-
stances.

(Second Embodiment)

[0049] The structure of a flow channel switching valve
according to a second embodiment of the present inven-
tion will now be described with reference to Fig. 10 to
Fig. 14.
[0050] Fig. 10 illustrates a front view of the flow channel
switching valve according to the second embodiment of
the present invention. Fig. 11 illustrates a cross-sectional
view (a vertical cross-sectional view) of the flow channel
switching valve in Fig. 10 taken along the rotation axis.
Fig. 12 illustrates a cross-sectional view taken along line
B-B in Fig. 11. Fig. 13 illustrates a perspective view con-
taining a section of the flow channel switching valve in
Fig. 10. Fig. 14 illustrates a view of six sides of a ball
valve member that the flow channel switching valve in
Fig. 10 includes. In the following description, the terms
"upper, lower, left, and right" are used to represent rela-
tive positional relationships of components in the figures
and do not represent absolute positional relationships.
In the drawings, the X-axis direction represents the left-
and-right direction, the Y-axis direction represents the
front-and-rear direction, and the Z-axis direction repre-
sents the up-and-down direction. The X-axis, the Y-axis,
the Z-axis are perpendicular to each other.
[0051] As illustrated in Fig. 10 to Fig. 14, a flow channel
switching valve 2 according to the present embodiment
includes the valve body 110, a ball valve member 120,
the pair of the seat members 30, the sealing members
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31, the driving section 40, and the valve shaft 50. In the
following description, the same components as those de-
scribed in the first embodiment described above are de-
noted by corresponding ones of the reference signs used
in the first embodiment, and description of such compo-
nents is omitted.
[0052] The valve body 110 is composed of synthetic
resin and has a substantially cubic box shape. A first flow
channel 111 that linearly extends in the left-hand direc-
tion is provided on a left side wall portion 110a of the
valve body 110. A second flow channel 112 that linearly
extends downward is provided on a bottom wall portion
110d of the valve body 110. A third flow channel 113 that
linearly extends in the right-hand direction is provided on
a right side wall portion 110c of the valve body 110. An
opening 111a in the first flow channel 111 faces in the
left-hand direction, an opening 112a in the second flow
channel 112 faces downward, and an opening 113a in
the third flow channel 113 faces in the right-hand direc-
tion. The first flow channel 111, the second flow channel
112, and the third flow channel 113 are in communication
with a valve chamber 114 that is provided in the valve
body 110. Two flow channels or four or more flow chan-
nels in communication with the valve chamber 114 may
be provided. The valve body 110 has an opening 110e
in communication with the valve chamber 114. The open-
ing 110e faces upward.
[0053] In the present embodiment, the seat members
30 are paired with each other and are installed in the
valve chamber 114 so as to face each other in an interval
in the X-axis direction. The seat members 30 rotatably
support the ball valve member 120 such that the assem-
bly posture (Fig. 16) with the axis L of the ball valve mem-
ber 120 being parallel to the opposing direction X chang-
es into the support posture (Fig. 17) with the axis L being
parallel to the Y-axis direction perpendicular to the op-
posing direction X during the assembly of the flow chan-
nel switching valve 2. The seat members 30 also support
the ball valve member 120 that has the support posture
such that the ball valve member 120 is rotatable about a
perpendicular axis K parallel to the opposing direction X.
The seat members 30 also support the ball valve member
120 that has the support posture with the axis L being
parallel to the Z-axis direction such that the ball valve
member 120 is rotatable about the axis L (the Z-axis) at
the time of completion of the assembly of the flow channel
switching valve 2. The structure of each seat member 30
is freely determined provided that the ball valve member
120 is interposed therebetween and is rotatably support-
ed unless it goes against the purpose of the present in-
vention.
[0054] In the present embodiment, one of the sealing
members 31 is interposed between one of the seat mem-
bers 30 and the left side wall portion 110a of the valve
body 110 so as to be in the compressed state, and the
other is interposed between the other seat member 30
and the right side wall portion 110c of the valve body so
as to be in the compressed state. The sealing members

31 are fitted in the annular grooves 30a that the seat
members 30 have and partly project from the annular
grooves 30a. The sealing members 31 seal a space be-
tween the valve body 110 and the ball valve member 120
together with the seat members 30.
[0055] The ball valve member 120 is composed of, for
example, a material such as metal or synthetic resin and
has a hollow ball-like shape (a spherical shape). The ball
valve member 120 is rotatably supported by the seat
members 30 and is installed in the valve chamber 114.
The ball valve member 120 has a first opening 121 that
opens downward (a backward direction from the paper
in Fig. 12), a second opening 122 that opens in the front
direction (downward in Fig. 12), and a third opening 123
that opens in the right-hand direction (the right-hand di-
rection in Fig. 12) when being located at the rotational
position illustrated in Fig. 12. A switching flow channel
125 that connects the first opening 121, the second open-
ing 122, and the third opening 123 to each other is pro-
vided in the ball valve member 120.
[0056] The switching flow channel 125 is formed such
that connections among the first flow channel 111, the
second flow channel 112, and the third flow channel 113
are switched depending on the rotational position. Spe-
cifically, the switching flow channel 125 connects the first
flow channel 111 and the third flow channel 113 to each
other when the ball valve member 120 is located at the
rotational position illustrated in Fig. 12. The switching flow
channel 125 connects the first flow channel 111 and the
second flow channel 112 to each other when the ball
valve member 120 is located at the rotational position at
which the ball valve member 120 is rotated 90 degrees
clockwise in a plan view from the rotational position illus-
trated in Fig. 12.
[0057] A valve shaft insertion hole 124 in which the
valve shaft 50 is inserted is provided in an upper portion
of the ball valve member 120. The valve shaft insertion
hole 124 is formed such that the ball valve member 120
is rotated about the axis L together with rotation of the
valve shaft 50 with the valve shaft 50 inserted therein.
Specifically, the valve shaft insertion hole 124 has the
same shape as a cross-sectional shape (a transverse
cross-sectional shape) of the prism portion 52 of the valve
shaft 50 in the direction perpendicular to the rotation axis.
In the present embodiment, the valve shaft insertion hole
124 has a regular hexagonal shape.
[0058] The size H of the ball valve member 120 in the
direction of the axis L is smaller than the size W thereof
in the direction perpendicular to the axis L (H < W) such
that the sealing members 31 are in the restoration state
when the ball valve member 120 has the assembly pos-
ture illustrated in Fig. 16, and such that the sealing mem-
bers 31 are in the compressed state when the ball valve
member 120 has the support posture illustrated in Fig.
17 and Fig. 18. In this case, when the ball valve member
120 has the assembly posture in the valve chamber 114,
the sealing members 31 are in the restoration state. Ac-
cordingly, the ball valve member 120, the seat members

15 16 



EP 3 825 587 A1

10

5

10

15

20

25

30

35

40

45

50

55

30, and the sealing members 31 can be inserted into the
valve chamber 114 without press-fitting. When the ball
valve member 120 has the support posture in the valve
chamber 114, the sealing members 31 are in the com-
pressed state. Accordingly, the seat members 30 are
pressed against the ball valve member 120, and the
space between the ball valve member 120 and the valve
body 110 is sealed. It is only necessary for the size H of
the ball valve member 120 in the direction of the axis L
to be smaller than the size W thereof in the direction
perpendicular to the axis such that the sealing members
31 are in the compressed state when the ball valve mem-
ber 120 has the support posture, and such that the seal-
ing members 31 are restored from the support posture
when the ball valve member 120 has the assembly pos-
ture.
[0059] A first jig mounting portion 127 is disposed on
an inner wall surface 126 of the ball valve member 120
opposite the second opening 122. The first jig mounting
portion 127 has a projecting shape of a substantially reg-
ular hexagonal prism that projects toward the second
opening 122, and a recessed portion 127a that has a
regular hexagonal shape is disposed on a tip end surface.
In the present embodiment, the recessed portion 127a
is configured such that the recessed portion 127a and
the tip end portion of the hexagonal wrench that serves
as the rod-shaped jig fit together. The recessed portion
127a may be configured such that the recessed portion
127a and the tip end portion of the cross-head screw-
driver or the flat head screwdriver that serves as the rod-
shaped jig fit together. The first jig mounting portion 127
may be configured to be a projecting portion that is fitted
in the socket wrench. The cost of the rod-shaped jig can
be decreased by matching the shape of the first jig mount-
ing portion 127 to the shape of, for example, a commer-
cially available hexagonal wrench.
[0060] A second jig mounting portion 129 is disposed
on an inner wall surface 128 of the ball valve member
120 opposite the third opening 123. The second jig
mounting portion 129 has a projecting shape of a sub-
stantially regular hexagonal prism that projects toward
the third opening 123, and a recessed portion 129a that
has a regular hexagonal shape is disposed on a tip end
surface. In the present embodiment, the recessed portion
129a and the tip end portion of the hexagonal wrench
that serves as the rod-shaped jig fit together as in the
recessed portion 129a of the first jig mounting portion
127.
[0061] When the ball valve member 120 is disposed in
the valve chamber 114 so as to have the assembly pos-
ture, the second opening 122 can face upward, and the
third opening 123 can face in the front direction. In the
case of the assembly posture, the first jig mounting por-
tion 127 on the inner wall surface 126 is visible in the Z-
axis direction perpendicular to the opposing direction X
from a location outside the valve body 110 through the
opening 110e. When the ball valve member 120 is rotated
such that the assembly posture changes into the support

posture with the axis L being parallel to the Y-axis direc-
tion perpendicular to the opposing direction X, the third
flow channel 113, the third opening 123, and the inner
wall surface 128 can be linearly aligned. In the case of
the support posture, the second jig mounting portion 129
on the inner wall surface 128 is visible in the opposing
direction X (the X-axis direction) from a location outside
the valve body 110 through the third flow channel 113
and the switching flow channel 125.
[0062] An example of a method for assembling the flow
channel switching valve 2 according to the present em-
bodiment will now be described with reference to Fig. 15
to Fig. 19.
[0063] Fig. 15 to Fig. 19 illustrate the method for as-
sembling the flow channel switching valve in Fig. 10. Spe-
cifically, Fig. 15 is an exploded perspective view illustrat-
ing a state before the ball valve member 120, the seat
members 30, and the sealing members 31 are inserted
into the valve body 110. Fig. 16 illustrates a state in which
the ball valve member 120, the seat members 30, and
the sealing members 31 are inserted in the valve body
110, and the ball valve member 120 has the assembly
posture with the axis L being parallel to the X-axis direc-
tion. Fig. 17 illustrates a state in which the ball valve mem-
ber 120 is rotated from the assembly posture into the
support posture with the axis L being parallel to the Y-
axis direction in the valve chamber 114. Fig. 18 illustrates
a state in which the ball valve member 120 is rotated
about the perpendicular axis K from the support posture
with the axis L being parallel to the Y-axis direction into
the support posture with the axis L being parallel to the
Z-axis direction in the valve chamber 114. Fig. 19 is an
exploded perspective view illustrating a state before the
driving section 40 is joined to the valve body 110. In Fig.
16 to Fig. 18, perspective views each containing a section
are illustrated at (a), enlarged vertical cross-sectional
views taken along line B-B in Fig. 11 are illustrated at (b),
and enlarged cross-sectional views taken along line C-
C in Fig. 12 are illustrated at (c) .
[0064] As illustrated in Fig. 15, the ball valve member
120 is first disposed such that the axis L is parallel to the
X-axis direction, the second opening 122 faces upward,
and the third opening 123 faces in the front direction. The
ball valve member 120 is interposed between the seat
members 30 in the X-axis direction (the opposing direc-
tion X). The sealing members 31 are fitted into the annular
grooves 30a of the seat members 30. As illustrated in
Fig. 16, the ball valve member 120, the seat members
30, and the sealing members 31 are inserted into the
valve chamber 114 through the opening 110e of the valve
body 110 with these being in contact with each other. At
this time, the ball valve member 120 has the assembly
posture with the axis L being parallel to the opposing
direction X, and the sealing members 31 are in the res-
toration state in the valve chamber 114. For this reason,
the sealing members 31 do not elastically deform, the
ball valve member 120, the seat members 30, and the
sealing members 31 are smoothly installed in the valve
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chamber 114. The opening 110e, the second opening
122, and the inner wall surface 126 are linearly arranged
in the Z-axis direction, and the first jig mounting portion
127 is visible in the Z-axis direction from a location out-
side the valve body 110 through the opening 110e and
the switching flow channel 125.
[0065] Subsequently, the hexagonal wrench, not illus-
trated, which serves as the rod-shaped jig, is inserted in
the Z-axis direction into the second opening 122 through
the opening 110e in a state illustrated in Fig. 16, and the
tip end portion thereof and the recessed portion 127a of
the first jig mounting portion 127 are fit together. The ball
valve member 20 is rotated in the direction (about the Z-
axis direction) perpendicular to the axis L by rotating the
hexagonal wrench in the counterclockwise direction il-
lustrated by an arrow in Fig. 16(b). As illustrated in Fig.
17, the axis L of the ball valve member 120 is matched
to the Y-axis direction, and the posture becomes the sup-
port posture. In this case, since the size W of the ball
valve member 120 in the direction perpendicular to the
direction of the axis L is larger than the size H thereof in
the direction of the axis L (H < W), when the assembly
posture of the ball valve member 120 changes into the
support posture, the interval between the seat members
30 widens, and the state of the sealing members 31
changes from the restoration state into the compressed
state. In the case of the support posture, the third flow
channel 113, the third opening 123, and the inner wall
surface 128 are linearly arranged in the X-axis direction,
and the second jig mounting portion 129 is visible in the
opposing direction X (the X-axis direction) from a location
outside the valve body 110 through the third flow channel
113 and the switching flow channel 125.
[0066] Subsequently, the hexagonal wrench, not illus-
trated, which serves as the rod-shaped jig, is inserted in
the X-axis direction into the third opening 123 through
the third flow channel 113 in a state illustrated in Fig. 17,
and the tip end portion thereof and the recessed portion
129a of the second jig mounting portion 129 are fit to-
gether. The ball valve member 120 is rotated about the
perpendicular axis K parallel to the opposing direction X
by rotating the hexagonal wrench in the counterclockwise
direction illustrated by an arrow in Fig. 17(c). As illustrated
in Fig. 18, the axis L is matched to the Z-axis direction,
and the posture becomes the support posture. The seat
members 30 support the ball valve member 120 that has
the support posture such that the ball valve member 120
is rotatable about the axis L parallel to the Z-axis direc-
tion.
[0067] Subsequently, the prism portion 52 of the valve
shaft 50 is inserted into the valve shaft insertion hole 124
of the ball valve member 120 that has the support posture
and that is installed in the valve chamber 114. The round
columnar portion 51 of the valve shaft 50 is inserted into
the bearing portion 45, and the valve body 110 and the
lower case 43 of the driving section case 42 are com-
bined. The lower case 43 is exposed to ultrasonic, and
the lower case 43 is welded to the valve body 110 by

ultrasonic welding. The driving mechanism is incorporat-
ed with the lower case 43, for example, by press-fitting
the gear 41 to the round columnar portion 51 of the valve
shaft 50 and is covered with the upper case 44, the driving
section 40 is assembled, and the flow channel switching
valve 2 is completed.
[0068] The flow channel switching valve 2 according
to the present embodiment exerts the same effects as
those of the flow channel switching valve 1 according to
the first embodiment described above.
[0069] In the embodiments described above, the seat
members 30 and the sealing members 31 are separated
components. However, the seat members 30 and the
sealing members 31 may be integrated with each other.
For example, the sealing members 31, which are the O-
rings, may be omitted, the seat members 30 may be com-
posed of an elastic material and may be disposed as to
be in direct contact with the valve body 10. With this struc-
ture, portions of the seat members 30 in contact with the
valve body 10 serve as the sealing members.
[0070] In the first embodiment described above, the
diameters of the first opening 21, the second opening 22,
and the third opening 23 of the ball valve member 20 are
equal to each other but are not limited thereto. For ex-
ample, the diameters of the first opening 21 and the third
opening 23, which are the two valve member openings
opposite each other with the axis L interposed therebe-
tween, may be smaller than the diameter of the second
opening 22, which is the other valve member opening.
The diameter of the first opening 21 and the diameter of
the third opening 23 may be equal to each other or may
differ from each other. With this structure, the inner wall
surface 26 of the ball valve member 20 on which the jig
mounting portion 27 is disposed is opposite the second
opening 22 and is visible from the outside through the
second flow channel 12 and the second opening 22 that
linearly extend with the ball valve member 20 installed in
the valve chamber 14. The diameter of the second flow
channel 12 is larger than the diameter of the second
opening 22.
[0071] In this way, the rotational position of the ball
valve member 20 can be checked and set by inserting a
rod-shaped positioning jig that has the same diameter
as that of the second opening 22 into the second flow
channel 12 during the assembly of the flow channel
switching valve 1. That is, in the case where the rotational
position of the ball valve member 20 is correct during the
assembly, the second opening 22 of the ball valve mem-
ber 20 faces the second flow channel 12. For this reason,
the positioning jig can be deeply inserted, and the posi-
tioning jig enables the ball valve member 20 to be secured
at the correct rotational position. In the case where the
rotational position of the ball valve member 20 is not cor-
rect during the assembly, the second opening 22 of the
ball valve member 20 does not face the second flow chan-
nel 12. For this reason, the positioning jig cannot be deep-
ly inserted. In particular, in the case where the first open-
ing 21 or the third opening 23 of the ball valve member

19 20 



EP 3 825 587 A1

12

5

10

15

20

25

30

35

40

45

50

55

20 faces the second flow channel 12, it is difficult to iden-
tify the second opening 22 even by looking into the sec-
ond flow channel 12. For this reason, inserting the posi-
tioning jig makes is possible to recognize that the rota-
tional position of the ball valve member 20 is shifted, and
the flow channel switching valve 1 can be more efficiently
assembled. In the case where the ball valve member 20
includes two valve member openings (for example, only
the first opening 21 and the second opening 22), the
same effects can be exerted in a manner in which the
diameter of one of the valve member openings (the first
opening 21) is made smaller than the diameter of the
other valve member opening (the second opening 22).
Also, a structure with different sizes of valve member
openings can also be applied to a ball valve element with
a recessed jig mounting portion provided on the outer
surface.
[0072] The ball valve member 20 composed of syn-
thetic resin is manufactured by injecting molten resin into
a cavity C of a mold. Fig. 20 and Fig. 21 illustrate states
during manufacture of the ball valve member 20. Fig. 20
and Fig. 21 schematically illustrate states before and af-
ter mold pieces are inserted into the cavity of the mold
that is used for manufacturing the ball valve member. In
the figures, plan views are illustrated at (a), and front
views are illustrated at (b).
[0073] During the manufacture of the ball valve mem-
ber 20, a second mold piece K2 that has the same diam-
eter as the diameter of the second opening 22 and that
has a cylindrical shape is inserted in a first direction (up-
ward in the figures at (a), or the direction from the front
to the rear at (b)) into the cavity C. A first mold piece K1
that has the same diameter as the diameter of the first
opening 21 and that has a cylindrical shape is inserted
in a second direction (the direction from the left to the
right in the figures at (a) and (b)) perpendicular to the first
direction into the cavity C, and a tip end surface K1a of
the first mold piece K1 is brought into close contact with
an outer circumferential surface K2a of the second mold
piece K2. Similarly, a third mold piece K3 that has the
same diameter as the diameter of the third opening 23
and that has a cylindrical shape is inserted in the direction
opposite the second direction (the direction from the right
to the left in the figures at (a) and (b)), and a tip end
surface K3a of the third mold piece K3 is brought into
close contact with the outer circumferential surface K2a
of the second mold piece K2. The molten resin is injected
into the cavity C.
[0074] The tip end surface K1a of the first mold piece
K1 has a concave surface along the outer circumferential
surface K2a of the second mold piece K2. For this reason,
a part (designated by a reference sign E) of a circumfer-
ential edge portion of the tip end surface K1a is pointed.
The diameter of the second opening 22 of the ball valve
member 20 is equal to the diameter of the first opening
21, and the diameter of the second mold piece K2 is equal
to the diameter of the first mold piece K1. Consequently,
the part E of the circumferential edge portion of the tip

end surface K1a of the first mold piece K1 is very thin
and is pointed. Accordingly, the rigidity of the part E of
the first mold piece K1 decreases, and there is a possi-
bility that the first mold piece K1 cannot be repeatedly
used. The same is true for the third mold piece K3. The
thicknesses of the parts E of the circumferential edge
portions of the tip end surfaces K1a and K3a of the first
mold piece K1 and the third mold piece K3 can be in-
creased in a manner in which the diameter of the first
opening 21 and the diameter of the third opening 23 are
made smaller than the diameter of the second opening
22 as described above. For this reason, the rigidity of the
parts E of the first mold piece K1 and the third mold piece
K3 can be increased, and durability can be effectively
improved. The same is true for the manufacture of the
ball valve member that includes the two valve member
openings.
[0075] Although embodiments of the present invention
have been described above, the present invention is not
limited by these embodiments. The aforementioned em-
bodiments to which addition, deletion, and design change
of constituents are applied, as appropriate, by a person
skilled in the art, and the features of the embodiments
combined together, as appropriate, are also included in
the scope of the present invention as long as not con-
flicting with the spirit of the present invention.

Reference Signs List

(First Embodiment)

[0076] 1 ··· flow channel switching valve, 10 ··· valve
body, 10a ··· left side wall portion, 10b ·· front wall portion,
10c ··· right side wall portion, 10e ··· opening, 11 ··· first
flow channel, 12 ··· second flow channel, 13 ··· third flow
channel, 11a, 12a, 13a ··· opening, 14 ··· valve chamber,
20 ··· ball valve member, 21 ··· first opening, 22 ··· second
opening, 23 ··· third opening, 24 ··· valve shaft insertion
hole, 25 ··· switching flow channel, 30 ··· seat member,
30a ··· annular groove, 31 ··· sealing member, 40 ··· driv-
ing section, 41 ··· gear, 42 ··· driving section case, 43 ···
lower case, 43a ··· bottom wall, 43b ··· rib, 44 ··· upper
case, 45 ··· bearing portion, 50 ··· valve shaft, 51 ··· round
columnar portion, 52 ··· prism portion, 53 ··· stopper por-
tion, 54 ··· O-ring, M ··· weld portion, C ··· cavity, K1 ···
first mold piece, K1a ··· tip end surface, K2 ··· second
mold piece, K2a ··· outer circumferential surface, K3 ···
third mold piece, K3a ··· tip end surface, E ··· part of a
circumferential edge portion of an tip end surface

(Second Embodiment)

[0077] 2 ··· flow channel switching valve, 110 ··· valve
body, 110a ··· left side wall portion, 110b ··· front wall
portion, 110c ··· right side wall portion, 110d ··· bottom
wall portion, 110e ··· opening, 111 ··· first flow channel,
112 ··· second flow channel, 113 ··· third flow channel,
111a, 112a, 113a ··· opening, 114 ··· valve chamber, 120
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··· ball valve member, 121 ··· first opening, 122 ··· second
opening, 123 ··· third opening, 124 ··· valve shaft insertion
hole, 125 ··· switching flow channel, 30 ··· seat member,
30a ··· annular groove, 31 ··· sealing member, 40 ··· driv-
ing section, 41 ··· gear, 42 ··· driving section case, 43 ···
lower case, 43a ··· bottom wall, 43b ··· rib, 44 ··· upper
case, 45 ··· bearing portion, 50 ··· valve shaft, 51 ··· round
columnar portion, 52 ··· prism portion, 53 ··· stopper por-
tion, 54 ··· O-ring, M ··· weld portion

Claims

1. A flow channel switching valve comprising: a valve
body that has a valve chamber and flow channels in
communication with the valve chamber; a valve
member that is installed in the valve chamber and
that has a switching flow channel therein for switch-
ing between connections of the flow channels de-
pending on a rotational position of the valve member;
a pair of seat members that is installed in the valve
chamber in an interval, that interposes the valve
member therebetween, and that rotatably supports
the valve member; a sealing member that is dis-
posed between each seat member and the valve
body; and a rotation driving section that causes the
valve member to rotate about a rotation axis,
wherein the valve body has an opening that is in
communication with the valve chamber and that is
used for inserting the valve member, the pair of seat
members, and the sealing member during assembly,
wherein a size of the valve member in a direction of
the rotation axis is smaller than a size thereof in a
direction perpendicular to the rotation axis, and
wherein a first jig mounting portion for rotating the
valve member in the perpendicular direction is dis-
posed on an inner wall surface of the valve member
that is visible from a location outside the valve body
through the opening or the flow channels.

2. The flow channel switching valve according to Claim
1, wherein a second jig mounting portion for rotating
the valve member in the perpendicular direction is
disposed on the inner wall surface of the valve mem-
ber that is visible from a location outside the valve
body through the opening or the flow channels.

3. The flow channel switching valve according to Claim
1 or Claim 2, wherein the size of the valve member
in the direction of the rotation axis is smaller than the
size thereof in the direction perpendicular to the ro-
tation axis such that the sealing member is in a com-
pressed state when the valve member has a support
posture with the rotation axis being perpendicular to
an opposing direction of the pair of seat members,
and such that the sealing member is in a restoration
state when the valve member has an assembly pos-
ture with the rotation axis being parallel to the op-

posing direction.

4. The flow channel switching valve according to any
one of Claim 1 to Claim 3, wherein the jig mounting
portion has a recessed portion or a projecting portion
that has a regular hexagonal shape.

5. The flow channel switching valve according to Claim
1, wherein the valve member has three valve mem-
ber openings that face in the direction perpendicular
to the rotation axis and that are connected to each
other by using the switching flow channel,
wherein the three valve member openings are ar-
ranged about the rotation axis in an interval of 90
degrees, and
wherein diameters of two valve member openings
opposite each other with the rotation axis interposed
therebetween among the three valve member open-
ings are smaller than a diameter of the other valve
member opening.

6. The flow channel switching valve according to Claim
1, wherein the valve member has two valve member
openings that face in the direction perpendicular to
the rotation axis and that are connected to each other
by using the switching flow channel,
wherein the two valve member openings are ar-
ranged about the rotation axis in an interval of 90
degrees, and
wherein a diameter of one valve member opening of
the two valve member openings is smaller than a
diameter of the other valve member opening.

7.  A method for assembling a flow channel switching
valve that includes a valve body that has a valve
chamber and flow channels in communication with
the valve chamber, a valve member that is installed
in the valve chamber and that has a switching flow
channel therein for switching between connections
of the flow channels depending on a rotational posi-
tion of the valve member, a pair of seat members
that is installed in the valve chamber in an interval,
that interposes the valve member therebetween, and
that rotatably supports the valve member, and a seal-
ing member that is disposed between each seat
member and the valve body, the valve body having
an opening that is in communication with the valve
chamber and that is used for inserting the valve
member, the pair of seat members, and the sealing
member during assembly, the pair of seat members
rotatably supporting the valve member such that an
assembly posture with a rotation axis of the valve
member being parallel to an opposing direction of
the pair of seat members changes into a support
posture with the rotation axis being perpendicular to
the opposing direction, the pair of seat members sup-
porting the valve member that has the support pos-
ture such that the valve member is rotatable about
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the rotation axis, a size of the valve member in a
direction of the rotation axis being smaller than a size
thereof in a direction perpendicular to the rotation
axis such that the seat members, the sealing mem-
ber, or both are in a compressed state when the valve
member has the support posture, and the seat mem-
bers, the sealing member, or both are restored from
the support posture when the valve member has the
assembly posture, a first jig mounting portion that is
configured such that the first jig mounting portion and
an tip end portion of a rod-shaped jig fit together, and
such that the valve member is rotated from the as-
sembly posture into the support posture together
with rotation of the rod-shaped jig being disposed on
an inner wall surface of the valve member that is
visible in a direction perpendicular to the opposing
direction from a location outside the valve body
through the opening or the flow channels when the
valve member has the assembly posture, the method
comprising:

installing the pair of seat members and the seal-
ing member in the valve chamber and disposing
the valve member between the pair of seat mem-
bers such that the valve member has the as-
sembly posture;
inserting the rod-shaped jig in the direction per-
pendicular to the opposing direction through the
opening or the flow channels and fitting a tip end
portion thereof and the first jig mounting portion
together; and
rotating the rod-shaped jig and rotating the valve
member from the assembly posture into the sup-
port posture.

8. The method for assembling the flow channel switch-
ing valve according to Claim 7, wherein the pair of
seat members supports the valve member that has
the support posture such that the valve member is
rotatable about a perpendicular axis parallel to the
opposing direction, and a second jig mounting por-
tion that is configured such that the second jig mount-
ing portion and the tip end portion of the rod-shaped
jig fit together, and such that the valve member is
rotated about the perpendicular axis together with
rotation of the rod-shaped jig is disposed on the inner
wall surface of the valve member that is visible in the
opposing direction from a location outside the valve
body through the opening or the flow channels when
the valve member has the support posture,
wherein the rod-shaped jig is inserted in the oppos-
ing direction through the flow channels, and the tip
end portion thereof and the second jig mounting por-
tion are fit together, and
wherein the rod-shaped jig is rotated, and the valve
member is rotated about the perpendicular axis.
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