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(54) PUMP

(57) A pump has a casing, a rotating device and a
switch valve. The casing includes an enclosed space, an
inlet and first and second outlets. The device includes an
impeller. The valve is in the shape of a circular arc. The
valve is configured to turn on the pivot so as to: close the
second outlet side to form a first volute around the central
axis of the impeller inside the valve if a rotation direction
of the impeller is a first direction, and also close the first
outlet side to form a second volute around the central
axis of the impeller inside the valve if a rotation direction
of the impeller is a second direction. The first volute be-
comes gradually wider from the second outlet to the first
outlet. The second volute becomes gradually wider from
the first outlet to the second outlet.
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Description

TECHNICAL FIELD

[0001] The invention relates generally to pumps and,
more particularly, to a volute pump configured to select
one of first and second outlets to drain a fluid (e.g., liquid,
gas, etc.) through the selected one.

BACKGROUND ART

[0002] For example, Japanese Patent Application
Publication No. H10-141287 published on May 26, 1998
discloses a heated water circulating pump. This pump
includes a casing (a pump housing), an impeller and a
switch valve (a plate). The casing has a circular enclosed
space, an inlet and first and second outlets. The impeller
is put in the casing and configured to rotate around a
central axis in first and second directions. The inlet is
formed in front of the center of the impeller so that water
can enter the enclosed space through the inlet. The cas-
ing further includes first and second exhaust channels
(first and second pipes) that are extended continuously
from the first and second outlets, respectively. The switch
valve is located at the first and second outlets adjacent
to the enclosed space within the casing. The switch valve
is also configured: to turn on a pivot to drain the water in
the enclosed space through the first outlet and the first
exhaust channel, by force of water generated with the
impeller rotating in the first direction; and also to turn on
the pivot to drain the water in the enclosed space through
the second outlet and the second exhaust channel, by
force of water generated with the impeller rotating in the
second direction.
[0003] In this pump, if the impeller rotates in the first
direction, the switch valve turns on the pivot so as to open
and close the first and second outlets in the first and
second exhaust channels, respectively, by the force of
the water flowing in the first direction. Thereby, the water
in the enclosed space flows out through the first outlet
and the first exhaust channel from a flow channel around
the central axis of the impeller. Similarly, if the impeller
rotates in the second direction, the water in the enclosed
space flows out through the second outlet and the second
exhaust channel from the invariable flow channel around
the central axis of the impeller. The flow channel has a
constant width around the central axis, but if two different
volutes becoming gradually wider toward the first and
second outlets can be formed around the central axis,
the pump can have higher liquid-carrying performance,
because the pressure of the liquid (water) can be smooth-
ly increased. However, in the configuration, it is difficult
to form such two different volutes around the central axis
of the impeller.
[0004] Japanese Patent Application Publication No.
2003-003995 published on January 8, 2003 discloses a
pump. In this pump, a switch valve turns on a pivot by
force of the liquid generated with an impeller rotating in

a first direction, and then a first volute is formed around
a central axis of the impeller. The first volute becomes
gradually wider from the root of a first exhaust channel
to the side of the root of a second exhaust channel. How-
ever, when the impeller rotates in a second direction, a
second volute becoming gradually narrower from the side
of the root of the second exhaust channel to the root of
the first exhaust channel is formed around the central
axis. Because of this, when the impeller rotates in the
second direction, the pump cannot have higher liquid-
carrying performance.

DISCLOSURE OF THE INVENTION

[0005] It is an object of the present invention to have
higher fluid-carrying performance even if an impeller ro-
tates in any of first and second directions.
[0006] A pump of the present invention comprises a
casing, a rotating device and a switch valve. The casing
comprises an enclosed space, an inlet and first and sec-
ond outlets. The casing is configured so that a fluid can
enter the enclosed space through the inlet and the fluid
in the enclosed space can flow out through the first and
second outlets. The rotating device includes an impeller
which has a central axis and is put in the enclosed space.
The rotating device is configured to rotate the impeller
around the central axis in first and second directions. The
switch valve has a pivot and is put in the casing. The
switch valve is also configured to turn on the pivot so that
the fluid in the enclosed space can: flow out through the
first outlet if a rotation direction of the impeller is the first
direction; and also flow out through the second outlet if
a rotation direction of the impeller is the second direction.
In an aspect of the invention, the switch valve is in the
shape of a circular arc as seen from a side of the switch
valve. The switch valve is further configured to turn on
the pivot so as to: close the side of the second outlet to
form a first volute around the central axis of the impeller
inside the switch valve if a rotation direction of the impeller
is the first direction; and also close the side of the first
outlet to form a second volute around the central axis of
the impeller inside the switch valve if a rotation direction
of the impeller is the second direction. The first volute
becomes gradually wider from the second outlet to the
first outlet. The second volute becomes gradually wider
from the first outlet to the second outlet.
[0007] In this invention, even if the impeller rotates in
any of the first and second directions, a volute becoming
gradually wider to an opened outlet can be formed.
Therefore, the present invention can have higher fluid-
carrying performance even if the impeller rotates in any
of the first and second directions.
[0008] Preferably, the pump further comprises: an in-
take channel extended from the inlet; and first and second
exhaust channels extended from the first and second out-
lets, respectively. The switch valve is put in the enclosed
space. The switch valve is configured to turn on the pivot
by force of the fluid in the enclosed space generated with
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the impeller rotating in the first direction so as to close
the side of the second outlet to form the first volute around
the central axis of the impeller inside the switch valve
and to drain the fluid in the enclosed space through the
first volute, the first outlet and the first exhaust channel.
The switch valve is also configured to turn on the pivot
by force of the fluid in the enclosed space generated with
the impeller rotating in the second direction so as to close
the side of the first outlet to form the second volute around
the central axis of the impeller inside the switch valve
and to drain the fluid in the enclosed space through the
second volute, the second outlet and the second exhaust
channel.
[0009] In an embodiment, the pump is symmetry with
respect to a line. The pump is configured so that: the
center on the central axis of the impeller and the pivot of
the switch valve are located on said line; the impeller and
the casing are equally divided by said line; the first and
second exhaust channels are located at both sides of
said line; and the first and second volutes are symmetry
with respect to said line In this embodiment, the pump
can have the same performance as a one·way volute
pump.
[0010] Preferably, the central axis of the impeller and
the pivot of the switch valve are arranged so that the
central axis exists between the first and second outlets
and the pivot.
[0011] In an embodiment, the switch valve is put in the
casing so that a part of outer circumference of the switch
valve makes contact with the inner face of the casing. In
addition, the switch valve further comprises a recess
formed on the outer circumference of the switch valve.
In this embodiment, even of a foreign substance enters
between the outer circumference of the switch valve and
an inner face of the casing, the foreign substance can be
drawn into the space of the recess. Therefore, it is pos-
sible to prevent a foreign substance from obstructing the
operation of the switch valve.
[0012] In an embodiment, the switch valve further com-
prises a projection formed on a side of the switch valve,
and is put in the casing so that the projection slides on
an inner face of the casing when turning on the pivot. In
this embodiment, when the switch valve turns on the piv-
ot, the projection formed on a side of the switch valve
slides on an inner face of the casing. Accordingly, dy-
namic friction between the switch valve and the casing
can be reduced, and the switch valve can smoothly turn
on the pivot. In addition, even if a foreign substance en-
ters a place between a side of the switch valve and the
casing, the foreign substance can be let out from the
place. Therefore, it is possible to prevent a foreign sub-
stance from obstructing the operation of the switch valve.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Preferred embodiments of the invention will
now be described in further details. Other features and
advantages of the present invention will become better

understood with regard to the following detailed descrip-
tion and accompanying drawings where:

FIG. 1 is a longitudinal sectional view of a pump in
accordance with an embodiment of the present in-
vention;
FIG. 2 is a transverse sectional view of the pump;
FIG. 3 is a transverse sectional view of the pump;
FIG. 4 is a transverse sectional view of a pump in an
embodiment;
FIG. 5A is a perspective view of a switch valve of the
pump in FIG. 4;
FIG. 5B is a side view of the switch valve; and
FIG. 6 is a perspective view of a switch valve of a
pump in an embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] FIGS. 1-3 show a pump (a volute pump) in ac-
cordance with an embodiment of the present invention.
This pump includes a casing 1, a rotating device 4 and
a switch valve 6, and is characterized by, especially the
switch valve 6.
[0015] The casing 1 includes an enclosed space 10,
an inlet 11 and first and second outlets 12 and 13, and
is configured so that a fluid, e.g., a liquid such as water,
etc. can enter the enclosed space 10 through the inlet
11 and the liquid in the enclosed space 10 can flow out
through the first and second outlets 12 and 13. In the
example of FIG. 1, the casing 1 is formed of first and
second cases 2 and 3, which are hereinafter referred to
as, e.g., front and rear cases, respectively.
[0016] The front case 2 includes a gibbous shaped
base 20, sides 21 and 22, a square flange 23, an intake
channel 24, first and second exhaust channels 25 and
26, a plurality of (e.g., three) supporting pieces 27, and
a top cap 28. In an example, the intake channel 24 and
the first and second exhaust channels 25 and 26 can be
attached to and detached from the casing 1.
[0017] The base 20 has the inlet 11 at a position cor-
responding to the center of the square flange 23. The
sides 21 and 22 are formed on the circumference of the
base 20. The side 21 is in the shape of a semicircular
arc of a circle having a radius "R1". The center of the
circle having the radius "R1" is on the central axis of an
impeller 5 included in the rotating device 4. The side 22
is in the shape of a bow including a circular arc of a circle
having a radius "R2" corresponding to the impeller 5. The
first and second outlets 12 and 13 are formed at both
ends of the side 22. The center of the circle having the
radius "R2" is on the central axis of an impeller 5, and the
radius "R2" is smaller than the radius "R1". The flange 23
is an external flange stuck out from the circumference of
the tip end of the sides 21 and 22. The intake channel
24 is continuously extended outwards from the circum-
ference of the inlet 11. The first and second exhaust chan-
nels 25 and 26 are continuously extended outwards from
the circumferences of the first and second outlets 12 and
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13, respectively and are parallel to each other. The sup-
porting pieces 27 are continuously extended inwards
from the circumference of the inlet 11. The top cap 28 is
fixed to the tips of the supporting pieces 27.
[0018] The rear case 3 includes a circular base 30, a
cylindrical side 31, a square flange 32 and a bottom cup
part 33. The side 31 is formed around the circumference
of the base 30. The flange 32 is an external flange stuck
out from the circumference of the tip end of the side 31.
The bottom cup part 33 is formed of a cylindrical partition
stuck out from the inner face of the base 30 toward the
top cap 28 of the front case 2. The front and rear cases
2 and 3 constitute the casing 1 by being joined to each
other at the circumferences of the flanges 23 and 32, and
the space in the front case 2 and the space in the rear
case 3 constitute the enclosed space 10.
[0019] The rotating device 4 includes the impeller 5
which has the central axis (an axis of the shaft 43 to be
described) and is put in the enclosed space 10, and is
configured to rotate the impeller 5 around the central axis
in first and second directions. In the example of FIG. 1,
the rotating device 4 is formed of permanent magnets
41, a bearing 42, a shaft 43, electromagnets 44, a con-
troller 45 and a housing 40 in addition to the impeller 5.
[0020] The impeller 5 includes a hollow cylinder 50, a
flange 51 and a plurality of (11 in the example of FIG. 2
or the like.) vanes 52. The flange 51 is an external flange
stuck out from the circumference of the tip end of the
cylinder 50. The vanes 52 are formed on the end face of
the flange 51, and arranged around the central axis of
the impeller 5.
[0021] The permanent magnets 41 are fixed on the
outer face of the base of the cylinder 50, and arranged
around the central axis of the impeller 5. The bearing 42
is in the shape of a hollow cylinder, and fit into the inside
of the base of the cylinder 50. The shaft 43 is inserted
into the top cap 28 of the front case 2 and the bottom cap
part 33 of the rear case 3, and fixed between the top cap
28 and the bottom cap part 33. In short, the impeller 5 is
supported by the shaft 43 inserted into the bearing 42 so
that it can rotate around the shaft 43. The electromagnets
44 and the controller 45 are incorporated into the housing
40 which is attached to the back of the rear case 3. Spe-
cifically, the housing 40 includes a square base 400 and
four sides 401. The electromagnets 44 are incorporated
inside the housing 40 so as to be arranged around the
permanent magnets 41 through the side 31 of the rear
case 3. Each electromagnet 44 is formed of a winding,
a core and so on. The controller 45 is incorporated into
the base 400 of the housing 40 by insert molding, and is
configured to activate the electromagnets 44 to rotate
the impeller 5 around the central axis in a first or second
direction, in accordance with an input signal from an ex-
ternal device. That is, the electromagnets 44 generate a
rotating magnetic field, and attract or repel the permanent
magnets 44. Thereby, the impeller 5 rotates around the
central axis.
[0022] The switch valve 6 has a pivot 60 and is put in

the casing 1. The switch valve 6 is configured to turn on
the pivot 60 so that the liquid in the enclosed space 10
can: flow out through the first outlet 12 and the first ex-
haust channel 25 if a rotation direction of the impeller 5
is the first direction (clockwise) as shown in FIG. 2; and
also flow out through the second outlet 13 and the second
exhaust channel 26 if a rotation direction of the impeller
5 is the second direction (counterclockwise) as shown in
FIG. 3.
[0023] According to an aspect of the present invention,
the switch valve 6 is in the shape of a circular arc (a
semicircular arc in FIG. 2, etc.) as seen from a side of
itself. The switch valve 6 is further configured to turn on
the pivot 60 so as to: close the side of the second outlet
13 to form a first volute 61 around the central axis of the
impeller 5 inside the switch valve 6 if a rotation direction
of the impeller 5 is the first direction; and also close the
side of the first outlet 12 to form a second volute 62 around
the central axis of the impeller 5 inside the switch valve
6 if a rotation direction of the impeller 5 is the second
direction. The first volute 61 becomes gradually wider
from the second outlet 13 to the first outlet 12. The second
volute 62 becomes gradually wider from the first outlet
12 to the second outlet 13.
[0024] Specifically, the pump is symmetry with respect
to a line (see ‘A’ in FIG. 2, etc.). The center on the central
axis of the impeller 5 and the pivot 60 of the switch valve
6 are located on the line (A). The impeller 5 and the casing
1 are equally divided by the line (A). The first and second
exhaust channels 25 and 26 are located at both sides of
the line (A). The first and second volutes 61 and 62 are
symmetry with respect to the line (A). In an example, the
pump is approximately symmetry with respect to the line
(A).
[0025] The central axis of the impeller 5 and the pivot
60 of the switch valve 6 are arranged so that the central
axis exists between the first and second outlets 12 and
13 and the pivot 60. The pivot 60 is a hole into which a
pin (not shown) of the casing is inserted, and is formed
at the center of the sides of the switch valve 6. The pin
is formed on the base 20 of the front case 2 or the flange
32 of the rear case 3 so as to be located in the vicinity of
the center of the side 21 of the front case 2.
[0026] The switch valve 6 is put in the casing 1 (the
enclosed space 10) so that the whole of the outer cir-
cumference of the switch valve 6 faces the inner face of
the casing 1 (i.e., the side 21 of the front case 2) and a
part of the outer circumference makes contact with the
inner face of the side 21 and also the switch valve 6 turns
on the pivot 60 by force of the liquid generated when the
impeller 5 is rotating. However, not limited to this, the
switch valve of the present invention may be rotated with
a motor driven based on a rotation direction of the impel-
ler, or the like. The curvature radius of the outer circum-
ference of the switch valve 6 is smaller than that of the
inner circumference of the side 21. The length between
both ends of the switch valve 6 is approximately equal
to the length between the outer end of the first (or second)
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outlet 12 (or 13) and the inner end of the second (or first)
outlet 13 (or 12). The outer end 121 and the inner end
122 of the first outlet 12 exist outside and inside with
respect to the central axis of the impeller 5, respectively.
Similarly, the outer end 131 and the inner end 132 of the
second outlet 13 exist outside and inside with respect to
the central axis of the impeller 5, respectively.
[0027] In short, the switch valve 6 is configured to turn
on the pivot 60 by force of the liquid in the enclosed space
10 generated with the impeller 5 rotating in the first di-
rection so as to close the side of the second outlet 13 to
form the first volute 61 around the central axis of the
impeller 5 inside the switch valve 6 and to drain the liquid
in the enclosed space 10 through the first volute 61, the
first outlet 12 and the first exhaust channel 25. The switch
valve 6 is also configured to turn on the pivot 60 by force
of the liquid in the enclosed space 10 generated with the
impeller 5 rotating in the second direction so as to close
the side of the first outlet 12 to form the second volute
62 around the central axis of the impeller 5 inside the
switch valve 6 and to drain the liquid in the enclosed
space 10 through the second volute 62, the second outlet
13 and the second exhaust channel 26.
[0028] The operation of the embodiment is explained.
As shown in FIG. 2, if receiving an input signal for the
first direction (Rf), the controller 45 operates the electro-
magnets 44 to rotate the impeller 5 around the central
axis in the first direction. Thereby, the liquid in the en-
closed space 10 is rotated in the first direction with the
impeller 5 to generate pressure (force), and a liquid from
outside is sucked into the enclosed space 10 through the
intake channel 24 and the inlet 11 by the pressure. The
switch valve 6 also turns counterclockwise on the pivot
60 by the pressure and closes the side of the second
outlet 13 to form the first volute 61 around the central
axis of the impeller 5 inside the switch valve 6. In this
instance, the side of the first end 6a of the switch valve
6 makes contact with the side of the outer end 121 of the
first outlet 12 in the inner face of the side 21. The second
end 6b of the switch valve 6 also makes contact with the
inner end 132 of the second outlet 13. Thereby, the liquid
sucked into the enclosed space 10 through the intake
channel 24 is discharged through the first volute 61, the
first outlet 12 and the first exhaust channel 25.
[0029] As shown in FIG. 3, if receiving an input signal
for the second direction (Rs), the controller 45 operates
the electromagnets 44 to rotate the impeller 5 around the
central axis in the second direction. Thereby, the liquid
in the enclosed space 10 is rotated in the second direction
with the impeller 5 to generate pressure (force), and a
liquid from outside is sucked into the enclosed space 10
through the intake channel 24 and the inlet 11 by the
pressure. The switch valve 6 also turns clockwise on the
pivot 60 by the pressure and closes the side of the first
outlet 12 to form the second volute 62 around the central
axis of the impeller 5 inside the switch valve 6. In this
instance, the side of the second end 6b of the switch
valve 6 makes contact with the side of the outer end 131

of the second outlet 13 in the inner face of the side 21.
The first end 6a of the switch valve 6 also makes contact
with the inner end 122 of the first outlet 12. Thereby, the
liquid sucked into the enclosed space 10 through the in-
take channel 24 is discharged through the second volute
62, the second outlet 13 and the second exhaust channel
26.
[0030] Thus, the liquid in the enclosed space 10 is dis-
charged through first or second volute 61 or 62 becoming
gradually wider to first or second outlet 12 or 13, and
accordingly the pump can have higher fluid (liquid)-car-
rying performance even if the impeller 5 rotates in any of
the first and second directions. Especially, the pump is
symmetry with respect to the line (A), and therefore can
have the same performance as a one-way volute pump.
[0031] In an embodiment, as shown FIGS. 4, 5A and
5B, the switch valve 6 further includes a recess 64 formed
on its own outer circumference. In the example of these
figures, four recesses 64 are formed at both sides of two
brims 63 which stick out between the center and both
ends of the outer circumference of the switch valve 6,
respectively and divide the outer circumference of the
switch valve 6 in two in the circumferential direction. In
each structure of FIGS. 1-3, if a foreign substance enters
between the switch valve 6 and the side 21 of the front
case 2, the switch valve 6 may be obstructed by the for-
eign substance and incompletely close the side of first
or second outlet 12 or 13. In this embodiment, even if a
foreign substance enters between the switch valve 6 and
the side 21 of the front case 2, the foreign substance can
be drawn into any space (S) of the four recesses 64.
Therefore, it is possible to prevent a foreign substance
from obstructing the operation of the switch valve 6. In
an example, the switch valve 6 does not have all or part
of the two brims 63.
[0032] In an example, as shown in FIG. 6, the switch
valve 6 further includes a projection 65 formed on a side
of the switch valve 6, and is put in the casing 1 so that
the projection 65 slides on the inner face of the casing
1. (specifically, the base 20 of the front case 2 and the
flange 32 of the rear case 3) when it turns on the pivot
60. In the example of FIG. 6, the switch valve 6 includes
projections 65 formed on both sides of the switch valve
6. However, not limited to this, the switch valve of the
present invention may have at least one projection only
on one side of the switch valve. The projections 65 in-
clude, but not limited to, raised strips (ridges) 66 formed
on both sides of the switch valve 6, and two circular rims
67 which are formed at centers of both sides of the switch
valve 6 and enclose both ends of the pivot 60. Each raised
strip 66 is formed along circumference of a circle of which
center is located on the central axis of the switch valve
6. In this embodiment, when the switch valve 6 turns on
the pivot 60, the projections 65 formed on both sides of
the switch valve 6 slide on the inner faces of the casing
1. Accordingly, dynamic friction between the switch valve
6 and the casing 1 can be reduced. The switch valve 6
can smoothly turn on the pivot 60 by force of the liquid
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in the enclosed space 10 generated when the impeller 5
is rotating. In addition, even if a foreign substance enters
a place between the switch valve 6 and the base 20 of
the front case 2 or the flange 32 of the rear case 3, the
foreign substance can be let out from the place. There-
fore, it is possible to prevent a foreign substance from
obstructing the operation of the switch valve 6.
[0033] In an example, instead of the projection 65
formed on a side of the switch valve 6, at least one pro-
jection may be formed on an inner face of the casing 1
(the base 20 of the front case 2 and the flange 32 of the
rear case 3). The projection may be a projection for point
contact (e-.g., a nib).
[0034] Although the present invention has been de-
scribed with reference to certain preferred embodiments,
numerous modifications and variations can be made by
those skilled in the art without departing from the true
spirit and scope of this invention.

Claims

1. A pump, comprising:

a casing comprising an enclosed space, an inlet
and first and second outlets, the casing being
configured so that a fluid can enter the enclosed
space through the inlet and the fluid in the en-
closed space can flow out through the first and
second outlets;
a rotating device including an impeller which has
a central axis and is put in the enclosed space,
the rotating device being configured to rotate the
impeller around the central axis in first and sec-
ond directions; and
a switch valve which has a pivot and is put in
the casing,
wherein the switch valve is configured to turn on
the pivot so that the fluid in the enclosed space
can: flow out through the first outlet if a rotation
direction of the impeller is the first direction; and
also flow out through the second outlet if a rota-
tion direction of the impeller is the second direc-
tion,
wherein the switch valve is in the shape of a
circular arc as seen from a side of the switch
valve, and
wherein the switch valve is further configured to
turn on the pivot so as to:

close the side of the second outlet to form
a first volute around the central axis of the
impeller inside the switch valve if a rotation
direction of the impeller is the first direction,
the first volute becoming gradually wider
from the second outlet to the first outlet; and
also
close the side of the first outlet to form a

second volute around the central axis of the
impeller inside the switch valve if a rotation
direction of the impeller is the second direc-
tion, the second volute becoming gradually
wider from the first outlet to the second out-
let.

2. The pump of claim 1, further comprising:

an intake channel extended from the inlet; and
first and second exhaust channels extended
from the first and second outlets, respectively,
wherein the switch valve is put in the enclosed
space,
wherein the switch valve is configured:

to turn on the pivot by force of the fluid in
the enclosed space generated with the im-
peller rotating in the first direction so as to
close the side of the second outlet to form
the first volute around the central axis of the
impeller inside the switch valve and to drain
the fluid in the enclosed space through the
first volute, the first outlet and the first ex-
haust channel and; and also
to turn on the pivot by force of the fluid in
the enclosed space generated with the im-
peller rotating in the second direction so as
to close the side of the first outlet to form
the second volute around the central axis
of the impeller inside the switch valve and
to drain the fluid in the enclosed space
through the second volute, the second out-
let and the second exhaust channel.

3. The pump of claim 2, wherein the pump is symmetry
with respect to a line, and configured so that:

the center on the central axis of the impeller and
the pivot of the switch valve are located on said
line;
the impeller and the casing are equally divided
by said line;
the first and second exhaust channels are locat-
ed at both sides of said line; and
the first and second volutes are symmetry with
respect to said line.

4. The pump of claim 2, wherein the central axis of the
impeller and the pivot of the switch valve are ar-
ranged so that the central axis exists between the
first and second outlets and the pivot.

5. The pump of any one of claims 1-4,
wherein the switch valve is put in the casing so that
a part of outer circumference of the switch valve
makes contact with the inner face of the casing, and
wherein the switch valve further comprises a recess
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formed on the outer circumference of the switch
valve.

6. The pump of any one of claims 1-4, wherein the
switch valve further comprises a projection formed
on a side of the switch valve, and is put in the casing
so that the projection slides on an inner face of the
casing when it turns on the pivot.
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