Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2682379 C 2013/08/13

(11)(21) 2 682 379

(12 BREVET CANADIEN
CANADIAN PATENT
13) C

(86) Date de déepot PCT/PCT Filing Date: 2008/04/04

(87) Date publication PCT/PCT Publication Date: 2008/10/23
(45) Date de délivrance/lssue Date: 2013/08/13

(85) Entree phase nationale/National Entry: 2009/09/29

(86) N° demande PCT/PCT Application No.: JP 2008/056800
(87) N° publication PCT/PCT Publication No.: 2008/126798
(30) Priorité/Priority: 2007/04/05 (JP2007-099007)

(51) Cl.Int./Int.Cl. F76L 55/70(2006.01),
A61M 39/00(2006.01), B67D /36 (2010.01),
F16K 7/02(2006.01), 6670 1/74(2006.01)

(72) Inventeurs/Inventors:
KITANO, JUNICHI, JP;
WADA, TAKASHI, JP;
KUSUNOKI, TAKESHI, JP

(73) Proprietaires/Owners:
KYOKKO ELECTRIC CO, LTD., JP;
ASAHI BREWERIES, LTD., JP

(74) Agent: SMART & BIGGAR

(54) Titre : DISPOSITIF D'ETRANGLEMENT D'UN ECOULEMENT DE FLUIDE

(54) Title: DEVICE FOR CHOKING FLUID FLOW

(57) Abrégée/Abstract:

A device for stopping a flow of fluid in a fixed length of tube with an actuator simple in construction is provided. The stopping device
IS free of direct touch with the fluid inside the tube, expected not to obstruct the flow Iin the tube as permitted as possible at normal
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(57) Abrege(suite)/Abstract(continued):

condition, expected to perform both detection and control with a single device, and further invulnerable to kinds of fluids. The
device for stopping a flow of fluid includes a tube holder to keep a tube In looped configuration, a movable part pressing the looped
configuration of the tube. Pressing of the looped configuration of the tube make a snapped bent to stop the flow of fluid passed
through the tube. Putting the movable part back into place results in the tube's returning from the configuration having the bent,
allowing the fluid flowing again through the tube.
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ABSTRACT OF THE DISCLOSURE

A device for stopping a tlow of fluid in a fixed length of tube with an actuator
simple in construction is provided. The stopping device is free of direct touch with the
fluid inside the tube, expected not to obstruct the flow in the tube as permitted as possible

at normal condition, expected to perform both detection and control with a single device,

- and further invulnerable to kinds of fluids. The device for stopping a flow of fluid

includes a tube holder to keep a tube in looped configuration, a movable part pressing the
looped contiguration of the tube. Pressing of the looped configuration of the tube make a
snapped bent to stop the flow of tluid passed through the tube. Putting the movable part
back into place results 1n the tube’s returning from the configuration having the bent,

allowing the fluid flowing again through the tube.
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DEVICE FOR CHOKING FLUID FLOW

BACKGROUND OF THE INVENTION

Field of Invention

The present invention relates to the technology of stopping or running a fluid flowing

1n a tube.

Related Art

Currently, various apparatuses have fluid substances such as liquid or gas tlowing in a
tube. For example, a certain apparatus, such as a beverage server, obtains liquid beverage
stored in a tank via a tube connected to the tank. Usually, such a tube is soft, transparent,
and flexible. Moreover, an ON/OFF valve installed at an end of the tube to control a tlow
of the liquid beverage in the tube, or a mechanism for squishing a peripheral part of the tube

in the middle of the tube 1s further configured.

Moreover, as a device for regulating or stopping a flow of a fluid in a tube, for example,
a device used in a medical tube, a clamp mechanism 1s well known (for example, with

reference to Patent Document 1 and Patent Document 2).
Patent Document 1: Japanese Patent Publication No. HO7-313594

Patent Document 2: Japanese Utility Model Patent Publication No. HO7-46268

SUMMARY OF THE INVENTION

However, for a mechanism using a valve to stop fluid, as the valve 1s located within a
tube, the contents of food or medicines in the tube are possibly contaminated. Moreover, a
mechanism for squishing a tube peripheral part located in the middle of the tube may exert

an excessively large load on the tube, thereby possibly causing damages to the tube.
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Furthermore, a tube clamp mechanism used in medical applications is applied on

very soft tubes for transfusion, which 1s not applicable to a high-intensity tube for

containing pressurized fluid.

In view of the above problems, a device i1s disclosed for stopping a flow of fluid.
The stopping device is free of direct touch with the fluid inside a tube, which is expected
not to obstruct the flow in the tube as permitted as possible at normal condition and
expected to perform both detection and control with a single device, and 1s also
invulnerable to kinds of fluids. The device for stopping a flow of fluid can stop a flow of
fluid in a high-intensity tube for pressurized fluid by using an actuator simple in

construction.

In a first implementation, a device for stopping a flow of fluid is disclosed which
may include a tube holder keeping a tube in a looped configuration and a movable part
pressing the looped configuration of the tube. The movable part may press the tube in the
looped configuration to make a bent on the tube, in which results in stopping a flow of
fluid passed through the tube. Moreover, when putting the movable part back into place,

the tube returns from the configuration having the bent, allowing the fluid to flow

through the tube again.

Specifically, a drive means of the movable part is preferably based on a mechanical
force generated by a motor, an electromotive force generated from an electromagnetic
force, or a manual force. The drive means of the movable part may be for example a

motor, a plunger, a spring, and a manual knob.

Especially, in the first implementation of the device for stopping a tflow of fluid,
positions of the bent and the movable part pressing the looped configuration of the tube
are adjusted. Therefore, fluid under a high pressure flowing in the tube 1s easily stopped
through a leverage effect. That is to say, as the position of the movable part exerting an

external force on the tube becomes farther away from the bent, merely a smaller force is

2
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needed to bend the tube under the leverage principle. Therefore, a load of the drive means

1s decreased and an operation cost of the device 1s reduced.

Also disclosed 1s a device for stopping a flow of fluid, in which a rotation table
mechanism 1s use on a holder for supporting partial periphery of a tube. The rotation table
mechanism rotates to make a bent on the tube, which results in stopping a flow of fluid
passed through the tube. Moreover, when putting the rotation table mechanism back into
place, the tube returns from the configuration having the bent, allowing the fluid to flow

through the tube again.

Specifically, a drive means of the rotation table mechanism operates preferably
based on a mechanical force generated by a motor, an electromotive force generated from

an electromagnetic force, or a manual force.

Also disclosed is a device for stopping a flow of fluid, in which at least two holders
for supporting a partial periphery of a tube are used. A relative distance between the
holders 1s 1ncreased to make a bent on the tube, in which results in stopping a flow of
fluid passed through the tube. Moreover, when putting the distance between the holders
back into place, the tube returns from the configuration having the bent, allowing the

fluid to flow through the tube again.

Specifically, a drive means of the holders operates preferably based on a mechanical
force generated by a motor, an electromotive force generated from an electromagnetic

force, or a manual force.

Moreover, 1n the device for stopping a flow of fluid in the aforesaid implementations,
a detection means for detecting one or more parameters including a fluid change in a tube
such as liquid exhaustion, a liquid leakage, a temperature, or a vibration can be included.
The drive means can operate automatically according to a signal from the detection

means to stop or run the fluid in the tube.
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Moreover, in the device for stopping a flow of fluid in the aforesaid implementations,
a non-contact detection means using near infrared, ultrasonic wave, electric wave, or
electrostatic capacitance 1s included. The drive means operates automatically according

to a signal from the detection means to stop or run the fluid in the tube.

Moreover, in the device for stopping a flow of fluid in the aforesaid implementations,
the drive means operates also automatically according to an electric signal from an
operation portion installed in the device for stopping a flow of fluid and/or an electric

signal from exterior, so as to stop or run the fluid in the tube.

Moreover, in the device for stopping a flow of fluid in the aforesaid implementations,
the drive means operates by electromotive force to stop the fluid, and in order to release
the stopping status to put the drive means into place, the drive means return by using the

manual force.

Furthermore, a means for informing to replace a tube when a drive time of the drive
means exceeds a defined threshold value about the drive time can be further included.
Therefore, the drive times of the drive means corresponding to a pre-calculated

endurance of the tube may be considered to determine timing for replacing the tube.

Moreover, the tube of the device for stopping a flow of fluid is connected to a tube
outside the device through a joint portion, and if the tube can be easily detached from the
joint portion, when the tube is deteriorated, the device can continue to be used simply by

replacing the tube.

Alternatively, the joint portion is enabled to be easily detached from a unit case that
constitutes a housing of a body of the device, such that the joint portion and the tube may
be replaced as a set, and thus a suitable method for replacing a tube may be selected

according to a use or a purpose.
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Moreover, according to the applications, in the device for stopping a tlow of tluid, a
plurality of fluid stop mechanisms is connected as a cascade and/or an auxiliary stop/run
means such as a pinch valve is further added. When the stopping process is performed 1n
this manner, slight leakage might occur for different applications. At this time, the device
for stopping a tflow of fluid may also be configured with a cascade 1n multi-stage to form
a plurality of stop mechanisms, or a conventional pinch valve may be added to serve as

an auxiliary stop/run means, so as to avoid the leakage.

Moreover, according to the applications, in the device for stopping a flow of flud,
the drive amount of the fluid stop mechanisms changes with at least one of the factors
such as leakage detection, a temperature change, a pressure change, and time duration in

the stopping process.

The leakage 1n the stopping process may also be adjusted. For example, the drive
amount of the fluid stop mechanism for deforming the tube immediately once the leakage
1s detected ts slightly increased, so as to avoid the leakage. Alternatively, when it is
figured out that a stopping function of the tube is reduced under conditions that a
temperature rises, a pressure increases, or a long time duration elapsed, the adjustment is
performed according to the temperature change, pressure change, or time duration. For
example, the changes are generated to the drive amount for deforming the tube similarly,

such that a stop performance is maintained.

In addition, the movable part presses the looped configuration of the tube may also
be extended to a length capable of directly pressing the bent during the stopping process,
such that the bent 1s pressed directly when the movable part presses, thereby stopping the

flurd more reliably. Alternatively, a mechanism for reliably pressing the bent through

such an extended portion may also be formed and installed.

According to an aspect of the invention there is provided a fluid-flow stopping

device comprising: a length of tube being of strength enabling the tube to contain

S
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pressurized fluids flowing through the tube, while being bendable such that the tube can
be bent toward itself; a tube holder, configured to keep the outer form of a tube in a
conformation in which the tube 1s crossed over itself into a loop; and a movable part,
configured to shift out of place so as to press on the outer form of the tube in the loop
conformation in such a way that 1n the loop conformation a portion of the outer form of
the tube opposite the portion where the tube crosses over itself, and the crossed-over
portion approach each other relatively, forming fluid-flow stopping bends in the tube, and
configured to shift back into place so as to return the tube into the loop conformation and

release the fluid-flow stopping bends.
Effects of the Invention

As the device for stopping a flow of fluid of the present invention has already been
designed into the above structure, no mechanisms for contacting with the liquid in a
conventional fluid control device such as a stop valve are required, so as not to directly
contact with the fluid in the tube. At normal conditions, a shape (configuration or an
internal diameter) of a tube 1s maintained constant, such that a flow in the tube is not
obstructed. Both detection and control are performed with a single device. The device for
stopping a flow of fluid is invulnerable to kinds of fluids. A device mechanism for

stopping a flow of fluid flowing in the tube is realized in a simple structure.

For example, as for a beer server for providing draft beer, in order to properly clean
a tube that is dirty inside, a cleaning sponge is made to penetrate the tube to remove
bacteria. However, if a hidden valve is used, the sponge might be stuck, resulting in
difficulties in usage. However, in this implementation, the internal diameter of the tube is

kept constant, such that the cleaning sponge easily penetrates a whole flow path of the

device.

Moreover, in other technologies of stopping fluid without contacting with liquid

inside a tube, a pinch valve is included. However, as the pinch valve is a mechanism for

6



10

CA 02682379 2012-10-19

directly pressing the tube by a pressing portion for stopping the ﬂuid, a great force 1s
needed. For example, a large current is required to stop the tube that bears a tap water
pressure. Thus, the pinch valve is difficult to be realized. In contrast, in this
implementation, positions of the bent and the movable part pressing the looped
configuration of the tube are adjusted, so that a flow of high-pressure fluid flowing in the
tube is easily stopped with a very small force under a leverage etfect. This means that the
drive means 1s subject to a small load and miniaturization of the device and decreasing of

an operation cost can be easily realized.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows schematically a principle of a device for stopping a flow of fluid

according to a first embodiment;

FIG. 2 shows schematically a structural view of the device for stopping a flow of

fluid according to the first embodiment;

6a
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FIG. 3 shows schematically a structural view of a device for stopping a flow of fluid

according to a second embodiment;

FIG. 4 shows schematically a principle of a device for stopping a tlow of fluid

according to a third embodiment; and

FIG. 5 shows schematically a principle of a device for stopping a flow of fluid

according to a fourth embodiment.

DETAILED DESCRIPTION OF THE INVENTION

The preferred embodiments of the present invention are illustrated below with

reference to the accompanying drawings.

First Embodiment

FIG. 1 shows schematically a principle of a device for stopping a flow of fluid
according to a first embodiment. The device in the first embodiment includes a tube holder -
S for keeping a tube 1 in a looped configuration and a movable part 4 for pressing the
looped configuration of the tube 1. As indicated by an arrow 1n FIG 1(a), the movable

part 4 presses the tube 1 in the looped configuration to make a bent 2 on the tube 1, which

results in stopping a flow of fluid 3 passed through the tube 1, as shown in FIG. 1(b).

Moreover, when putting the movable part 4 back into place, the tube 1 returns from the

configuration having the bent 2, allowing the fluid 3 to flow through the tube 1 again.

Herein, only the movable part 4 moves 1n a downward arrow direction in FIG. 1(a).

However, the tube holder 5 may also move 1in an upward arrow direction.

Next, FIG. 2 shows schematically configuration diagramot the device for stopping a
tlow of tluid according to the first embodiment. FIG. 2 shows an inner structure of the
device in a form of a perspective view after a top cover of a unit case is removed. In a unit

case 9, the tube holder 5 used for keeping a tube 1 in a looped configuration and the
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movable part 4 pressing the looped configuration of the tube 1 are included. Moreover, a
drive means 6 of the movable part 4 and a liquid monitoring sensor 7 inside the tube are

included.

Moreover, a joint portion 8 disposed at the unit case 9 is a joint portion for connecting
an external tube with an internal tube. Specifically, the joint portion 8 is a joint for
connecting two tubes together. If a joint is used, the attachment/release of the joint portion
8 and the tube 1 becomes much easier. When the tube 1 deteriorates, the tube 1 can also
be easily replaced. Alternatively, a structure for enabling the joint portion 8 to be easily
detached from the unit case 9 may also be used. In this case, operations of periodically
replacing the portions in direct contact with the fluid in the device may be simply
performed. Moreover, without the joint portion 8, the tube 1 may be directly extended in a

single direction or in two directions from the device.

In addition, when the above manner of the present invention is used for stopping, a tiny
amount of fluid might leak from a stop portion because of application such as different
materials of the tube 1, kinds of the fluids, temperature or pressure change. When such
leakage is not permitted, although not shown, for example, the loop portions of the tube 1
may be configured into a plurality of structures, or a conventional pinch valve may be added
to serve as an auxiliary stop/run means, thereby avoiding such leakage. Although it 1s
difficult to use the pinch valve in environments of a high pressure such as a tap water
pressure because of the pinch valve generating a relatively small torce to press the tube 1,
the pinch valve can easily stop the tlow path at a low pressure portion where a tiny amount
of leakage occurs. By using a separated structure, the stop portion in a front stage
performs for main stopping functions and the stop portion in a rear stage or the pinch valve

perform for stopping a tiny amount of leakage, a structure having no fluid leakage is

formed.

In the case that the means for detecting a leaked fluid at the time of stopping the tube 1

is further used as other means, the adjustment for more press the tube 1 immediately, for
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example, a pressing-driving amount (stroke amount) of a motor as a drive means of a fluid

stop mechanism is increased, maintains the stopping function.

Moreover, sometimes deformation portions of the tube 1 are slowly changed due to
materials of the tube, kinds of the fluids, ambient temperature, an increased pressure in the
tube, or a continuously maintained high pressure status in the stopping process and a
stopping function is gradually reduced. Also, a temperature sensor, a pressure sensor, or a
time measurement timer for recognizing a temperature change, a pressure change, or time
duration is further added. Based on the information, a pressing-driving amount of a motor
for deforming the tube 1 is made to generate a change in the same manner, so as to maintain

the stopping function.

Moreover, in the same status, the movable part 4 energized to squish the looped
configuration of the tube 1 may also be extended to a length capable of directly pressing the
bent 2 in the stopping process. The movable part 4 presses the bent 2 directly when
pressing, so as to maintain the stopping function. Alternatively, a mechanism for pressing
the bent 2 more reliably by thickening at the extended portion to a pressing direction or a

mechanism for holding the bent 2 may be further added.

Here, an electric motor serves as the drive means 6 of the movable part 4. The
electric motor actuates a joint 20, so as to drive a movable stage 22 connected at a joint
portion 21. As indicated by an arrow in FIG. 2(b), the joint 20 is pulled towards one side
of the electric motor. Subsequently, the movable stage 22 is pulled to approach one side of

the tube holder 5. Accordingly, the movable part 4 is drawn close to the side of the tube

holder 5 and presses the looped configuration of the tube 1.

Besides the above motions made by the joint 20 under the drive of the electric motor,
for example, the motions may further include counterclockwise rotation with the electric
motor as a center (as seen from the top). Subsequently, the movable stage 22 is pulled to
approach the side of the tube holder 5 and the movable part 4 is drawn close to the side of

the tube holder 5, so as to be energized to squish the looped configuration of the tube 1.
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In addition, a plunger, a spring, a manual knob may also be used to replace the electric

motor.

Next, a function of the liquid monitoring sensor 7 in the tube is further illustrated.
The liquid monitoring sensor is set in the tube, which aims at monitoring whether the liquid
is exhausted or whether impurities are mixed in the liquid, so as to manage a quality of the
liquid in the tube. Here, a liquid monitoring sensor including a light projecting element, a
light receiving element, and a signal processing portion is used as the liquid monitoring

sensor 7/ in the tube.

Specifically, in the liquid monitoring sensor in the tube, the light projecting element 1s
disposed at an outer side of the liquid flow tube, and the light receiving element is disposed
at an outer side of the liquid flow tube facing the light projecting element, so as to receive
the light projected by the light projecting element. The signal processing portion detects
whether liquid flows in the liquid flow tube, whether a bubble or a foreign matter exists or
not, whether the liquid flow tube itself has dirt or not, or whether any combination of this
kind of situations exists or not according to a level of a light receiving amount of the light

receiving element.

As discussed above, the level of a light receiving amount of the light receiving element
varies according to statuses of liquid exhaustion, bubble generation, or foreign matter
interfusion. The liquid monitoring sensor 7 in the tube utilizes this feature, and the signal
processing portion thereof categorizes the levels of the light receiving amount, so as to

detect various internal statuses. Moreover, the liquid monitoring sensor 7 in the tube
detects bubbles by using the light receiving amounts and takes the existence of bubbles as
effective information inside the flow liquid such as a sign of liquid exhaustion or

insufficient air pressure.

The drive means 6 of the movable part 4 is operated or not operated according to an
output signal of the liquid monitoring sensor 7 in a tube corresponding to changes of

statuses of the liquid in the tube 1, so as to stop or run the fluid in the tube 1.

10
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As for the device for stopping a flow of fluid in the first embodiment, there is no valve
in direct contact with the fluid 3 in the tube 1 and an internal diameter of the tube in the
device is basically maintained constant, the device is expected not to obstruct the flow in
the tube 1 as permitted as possible at normal condition and expected to perform both
detection (the liquid monitoring sensor 7 in the tube) and control (the drive means 6 of the
movable part) with a single device, and is also invulnerable to kinds of the fluids 3. An
actuator for choking a flow of fluid in the tube 1 may be implemented through a simple

structure.

Second Embodiment

Next, in the second embodiment, a implementation of the device for stopping a flow of
fluid is illustrated, the device stopping or running the fluid in the tube 1 according to a
signal from a near infrared sensor. FIG. 3 shows schematically a structural view of a

device for stopping a flow of fluid according to a second embodiment.

As shown in FIG. 3, the drive means 6 of the movable part operates according to a
signal from a near infrared sensor 10. As indicated by an arrow in FIG. 3(b), the movable
part 4 presses the tube 1 in the looped configuration to make a bent 2, which results 1n
stopping the flow of fluid 3 passed through the tube 1. Moreover, when putting the
movable part 4 back into place, the tube 1 returns from the configuration having the bent 2,

allowing the fluid to flow through the tube 1 again.

A non-contact detection means using an ultrasonic wave, an electric wave, or
electrostatic capacitance may also be used to replace the near infrared sensor 10. The
drive means 6 is automatically actuated according to a signal from the non-contact detection

means to stop or run the fluid in the tube.

Third Embodiment

In the third embodiment, another implementation of a device for stopping a tlow of

fluid used for stopping or running liquid in a tube 1 is illustrated. In the device for

11
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stopping a flow of fluid in the third embodiment, a rotation table mechanism 12 is arranged
in a holder 11 for supporting a partial periphery of the tube 1. The rotation table
mechanism 12 rotates to make a bent 2, which results in stopping a flow of fluid passed
through the tube 1. Moreover, after putting the rotation table mechanism back into place,
the tube 1 returns from the configuration having the bent 2, allowing the fluid to flow

through the tube 1 again.

FIG. 4 shows schematically a principle of a device for stopping a flow of fluid
according to a third embodiment. As shown in FIG. 4(a), if the rotation table mechanism
12 rotates in a clockwise arrow direction, the holder 11 installed on the rotation table
mechanism 12 also rotates. As the holder 11 holds the periphery of the tube 1, for
example, the 90-degree rotation as shown in FIG. 4(b), the bent 2 is made on the tube 1,
which in results in stopping the flow of the fluid passed through the tube 1. Moreover,
when putting the rotation table mechanism back into place, the tube 1 returns from the

configuration having the bent 2, allowing the fluid to flow through the tube 1 again.

Moreover, the actuator is merely required to actuate the rotation table mechanism 12.

For example, the actuator may be simply an electric motor.

In addition, the holder 11 may also be integrated with the rotation table mechanism 12

that rotates.

Fourth Embodiment

Next, in the fourth embodiment, another implementation of a device for stopping a
flow of fluid used for stopping or conducting liquid in a tube 1 1s illustrated. In the device
for stopping a flow of fluid in the fourth embodiment, two holders (17, 18) for supporting a
partial periphery of the tube 1 are arrenged. A relative distance between the two holders
(17, 18) 1s increased to make the bent 2 on the tube 1, which results in stopping a tlow of

fluid passed through the tube 1. Moreover, when putting the distance between the holders

(17, 18) back into place, the tube 1 returns from the configuration having the bent 2,

12
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allowing the fluid to flow through the tube 1 again.

FIG. 5 shows schematically a principle of a device for stiopping a flow of tfluid
according to a fourth embodiment. If the two holders (17, 13) respectively move 1in
parallel along arrow directions as shown 1n FIG. 5(a), the holders (17, 18) make the bent 2
on the tube 1, which results in stopping the flow of the fluid passed through the tube 1, as
shown in FIG. 5(b). Moreover, after putting the holders (17, 18) back to original positions,

the tube 1 returns from the configuration having the bent 2, allowing the fluid to flow

through the tube 1 again.
Industrial Applicability

The present invention can be applied as a device for stopping/running flows of fluids in
a tube in a beverage server such as beer server. Moreover, the present invention can also
be widely used in medical, food, and industrial applications. In addition, the present
invention is not limited to being used for liquids, but may also be widely used in

technologies of powder and gas.

List of Reference Numerals

1 Tube

2  Bent of tube

3  Liquid flowing in the tube
4  Movable part

5 Tube holder

6  Drive means of the movable part

13
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7  Liquid monitoring sensor in the tube

8§  Joint portion

O Unit case

10 Infrared sensor
11 Holder
12 Rotation table mechanism

17.18  Holders (moving to cause a change of the relative distance there-between)
20 Joint

21  Joint portion

22  Movable stage

14
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CLAIMS

What is claimed is:

1. A fluid-flow stopping device comprising:

a length of tube being of strength enabling said tube to contain pressurized fluids flowing

through said tube, while being bendable such that said tube can be bent toward itself;

a tube holder, configured to keep the outer form of a tube in a conformation in which the

tube 1s crossed over itself into a loop; and

a movable part, configured to shift out of place so as to press on the outer form of the tube
in the loop conformation in such a way that in the loop conformation a portion of the outer
form of the tube opposite the portion where the tube crosses over itself, and the
crossed-over portion approach each other relatively, forming fluid-flow stopping bends in
the tube, and configured to shift back into place so as to return the tube into the loop

conformation and release the fluid-flow stopping bends.

2. The fluid-flow stopping device according to claim 1, wherein said movable part
comprises a drive means for one selected from mechanically operating said movable part,
electromotively operating said movable part, electromagnetically operating said movable

part, and manually operating said movable part.

3. The fluid-flow stopping device according to claim 2, further comprising a
detection means for detecting one or more parameters selected from: change 1n status of

fluid in said tube, temperature of said tube, and vibration in said tube; wherein:

satd detection means and said drive means are configured so that according to a signal

from said detection means said drive means operates automatically to stop fluid flow in

said tube or allow fluid flow 1n said tube to run.

15
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4, The fluid-flow stopping device according to claim 3, wherein said detection

means 1S a non-contact detection means.

5. The fluid-flow stopping device according to claim 3, wherein said drive means is
configured to operate automatically according to a signal from an operation portion

installed in the fluid-flow stopping device and/or a signal from the exterior.

6. The fluid-flow stopping device according to claim 2, wherein said drive means 1s
configured to operate electromotively to stop fluid flow in said tube, and to be manually

operable to allow fluid flow in said tube to run.

7. The fluid-flow stopping device according to claim 2, further comprising a means
informing to replace said tube when a drive time of the drive means exceeds a defined

threshold value about the drive time.

8. The fluid-flow stopping device according to claim 1, wherein said tube is
connected through a joint portion to a tube external to the fluid-flow stopping device, and

said tube 1s detachable from the joint portion, such that said tube is replaceable.

9.  The fluid-flow stopping device according to claim 8, wherein the joint portion is
detachable from a unit case, such that the joint portion and said tube are replaceable as a

set.

10. The fluid-flow stopping device according to claim 1, wherein a plurality of fluid
stop mechanisms 1s connected as a cascade, the fluid stop mechanism stopping a flow of

fluid, an auxiliary stop/run means is further added.

11. The fluid-flow stopping device according to claim 2, further comprising a
detection means for detecting at least one of factors selected from: leakage of fluid from
satd tube, change in temperature of fluid in said tube, change in pressure of fluid in said

tube, and duration time of said drive means in stopping fluid flow in said tube; wherein:

16
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a drive amount of the drive means for stopping fluid flow is further increased according to

the detection of the detection means.

12. The flmd-flow stopping device according to claim 1, wherein said movable part 1s

of length such as to allow said movable part to directly press on the fluid-flow stopping

bends.
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FIG. 4
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