wo 2015/183468 A 1[I 000 A0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/183468 Al

3 December 2015 (03.12.2015) WIPO I PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
GOIM 3/16 (2006.01) kind of national protection available): AE, AG, AL, AM,
21) Int tional Application Number: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(21) International Application Number: PCTIUSI015/028726 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, F1, GB, GD, GE, GH, GM, GT,
(22) International Filing Date: HN, HR, HU, ID, IL, IN, IR, IS, KE, KG, KN, KP, KR,
1 May 2015 (01.05.2015) KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
. ) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
(25) Filing Language: English PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(26) Publication Language: English SD, SE, SG, SK, SL, SM, ST, SV, 8Y, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: . L
2014-110382 28 May 2014 (28.05.2014) jp (84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(71) Applicant: 3M INNOVATIVE PROPERTIES COM- GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
PANY [US/US]; 3M Center, Post Office Box 33427, Saint TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
Paul, Minnesota 55133-3427 (US). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Tnventors: SATO, Yoshiaki; 6-7-29 Kitashinagawa, Shin- DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
. LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
agawa-ku, Tokyo 141-8684 (JP). NOJIRI, Yukio; 6-7-29
o . SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Kitashinagawa, Shinagawa-ku, Tokyo 141-8684 (JP). GW, KM, ML, MR, NE, SN, TD, TG)
TAKASU, Kengo; 6-7-29 Kitashinagawa, Shinagawa-ku, ’ ? ? T ’
Tokyo 141-8684 (JP). Published:
(74) Agents: ROSENBLATT, Gregg H. et al.; 3M Center, Of- —  with international search report (Art. 21(3))
fice of Intellectual Property Counsel, Post Office Box
33427, Saint Paul, Minnesota 55133-3427 (US).
(54) Title: LEAK DETECTOR
12 12(12b) 12 12
{\ { f {
~ 100k ~300k0 ~500k0 ~T00kD ~900kQ ~pen

F1G. 3

(57) Abstract: To provide a leak detector that enables users to easily discern the condition of a leak detecting sensor. A degree of
deviation between an output value R1 output from a leak detecting sensor 7 and a leak threshold S set by a leak determining unit 6
are displayed on a leak detector 1. In this case, a user can discern a degree of deviation between the leak threshold S and the output
value R1 simply by looking at a display of a display unit 11 provided on a main unit 3 of the leak detector 1 even when unable to see
an electrode unit 2 of the leak detecting sensor 7 placed under a tloor or the like.



10

15

20

25

30

35

WO 2015/183468 PCT/US2015/028726

LEAK DETECTOR
BACKGROUND
(Technical Field)
[0001]
The present invention relates to a leak detector.
(Background)
[0002]

It is well known that variations in electric resistance caused by leaks are conventionally
used as a method for detecting leaks under the floors of, for example, factories, apartments,
restaurants, coffee shops and the like. For example, in Japanese Unexamined Patent Application
Publication No. H6-29825 (Patent Document 1), a determination is made as to the presence of a
leak based on output data from electric resistance values using a leak detecting sensor (leak

detector) that changes due to the presence of liquid that is not isolated.

(Documents of the Related Art)

(Patent Documents)

Patent Document 1: Japanese Unexamined Patent Application Publication No. H6-29825

SUMMARY

(Problem to Be Solved by the Invention)

[0004]

The output value from electric resistance of a leak detector like that described above may
change over time, when used continuously over long periods of time under a floor or the like, due
to temporal factors such as, for example, dirt such as dust accumulating around the leak detecting
sensor of the leak detector and the dust further becoming moist from condensation, and the like.
Furthermore, if a prescribed threshold is reached as a result of the output value changing, the leak
detector may falsely detect a leak even when no liquid is actually leaking. Thus, because the leak
detecting sensor of the leak detector is placed in a location, such as under a floor or the like, that
cannot be easily observed, it is difficult for users to confirm whether the senor has become dirty

due to dust and the like, and thus it is difficult to discern whether or not the sensor is in a state
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where false detection is likely to occur due to temporal factors. Therefore, there is a demand for a
leak detector that enables users to easily discern the condition of the leak detecting sensor.
(Means for Solving the Problem)

[0005]

A leak detector according to an embodiment of the present invention has a leak detecting
sensor that outputs an output value based on an amount of a liquid present in a vicinity of the
sensor, a leak determining unit that determines whether the liquid is leaking by setting a leak
threshold and then comparing the output value output by the leak detecting sensor to the leak
threshold, and a display unit that visually displays a degree of deviation between the output value
and the leak threshold.

[0006]

With this leak detector, the display unit visually displays a degree of deviation between an
output value output from the leak detecting sensor and a leak threshold set by the leak determining
unit. The degree of deviation is large when the leak detecting sensor is not very dirty due to dust
and the like, and the degree of deviation is small when the sensor is very dirty. Accordingly, it is
casy to ascertain the degree of deviation between the leak threshold and the output value simply by
looking at the display of the display unit, even when the leak detecting sensor placed under a floor
or the like cannot be seen directly. Thus, a user can easily discern the condition of the leak
detecting sensor.

[0007]

In a leak detector according to a different embodiment, the display unit displays
information corresponding to the output value in a first display position and displays information
corresponding to the leak threshold in a second display position, and a gap between the first
display position and the second display position may narrow as the degree of deviation becomes
smaller. In this case, the gap between the first display position and the second display position
widens when the leak detecting sensor is not very dirty due to dust and the like such that the
degree of deviation is large, while the gap narrows as the sensor becomes very dirty such that the
degree of deviation becomes small. Therefore, the user can directly discern the condition of the
leak detecting sensor simply by looking at the display of the display unit.

[0008]

A leak detector according to a different embodiment also has an abnormality determining
unit that determines that an abnormality exists when the output value is outside a range of a
predetermined value, and the display unit may display information related to the abnormality based

on a determination result of the abnormality determining unit. When there is an abnormality in a
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circuit, the degree of deviation between the output value and the leak threshold becomes either
extremely large or extremely small. Accordingly, it is easy to discern that the information
displayed on the display unit is not based on a normal output value. Thus, the user can easily
discern the condition of the leak detecting sensor.
(Effect of the Invention)
[0009]

According to the present invention, a user can easily discern the condition of a leak

detecting sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a schematic view illustrating an embodiment of a leak detector according to the
present invention.

FIG. 2 illustrates temporal changes in an output value.

FIG. 3 is a view illustrating a display unit.

FIG. 4 is a view illustrating an altered example of the display unit.

DETAILED DESCRIPTION

[0011]

Preferred embodiments of the leak detector according to the present invention will be
described below with reference to the figures.
[0012]

FIG. 1 is a schematic view illustrating an embodiment of a leak detector according to the
present invention. A leak detector 1 is placed under the floor and the like of, for example, a
building to detect leaks of liquids and to notify a user when a leak has been detected. In the
present embodiment in particular, the leak detector 1 detects, for example, leaks of conductive
liquids such as tap water, seawater, industrial waste water, solvents, and the like. As illustrated in
FIG. 1, the leak detector 1 has an electrode unit 2, a main unit 3, and a power supply unit 4.
[0013]

The electrode unit 2 configures an output value calculating unit 5 and a leak detecting
sensor 7 incorporated in the main unit 3. The electrode unit 2 has separated electrodes 2a and 2b.
More specifically, the electrode unit 2 forms a flat, substantially cylindrical shape wherein long,
slender shaped electrodes 2a and 2b are arranged separate from one another, and curve around an

outer circumference on the outer circumference side of a bottom surface, for example. The
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electrode unit 2 is electrically connected to the output value calculating unit 5 incorporated in the
main unit 3 by a cable 10 and gets power from the main unit 3 side through the cable 10. The
output value calculating unit 5 calculates electric resistance based on a drop in voltage between the
electrodes 2a and 2b of the electrode unit 2, and outputs an output value R1 for the electric
resistance to a leak determining unit 6 incorporated in the main unit 3. The output value R1 varies
based on the amount of a liquid present in a vicinity of the electrode unit 2, especially between the
electrodes 2a and 2b.

[0014]

The main unit 3 provides, for example in an interior of a box shaped case, a
microprocessor that performs processing such as, for example, leak determination and sensor
voltage control. Furthermore, the main unit 3 has an input unit that sets the leak detector 1, a
display unit 11 (described in detail below) that displays, for example, the presence of a leak, and a
buzzer that gives notification that there has been a leak. The input unit is configured from a rotary
switch, but may be configured from a push button or a volume knob as well.

[0015]

The microprocessor includes the output value calculating unit 5 that calculates electric
resistance based on a drop in voltage between the electrodes 2a and 2b of the electrode unit 2, the
leak determining unit 6 that determines the presence of a liquid leak based on the output value R1
output from the output value calculating unit 5, a display control unit 13 that controls the display
unit 11 based on a leak threshold S set by the leak determining unit 6 and the output value R1, and
an abnormality determining unit 14 that determines there is an abnormality in the leak detector 1
when the output value is outside a predetermined range. The leak determining unit 6 can set the
leak threshold S, which the unit compares to the output value R1 to determine the presence of a
leak. The leak determining unit 6 is able to determine that a leak has occurred based on the fact
that the output value R1 has reached the leak threshold S.

[0016]

As illustrated in FIG. 2, the leak threshold S may be set to a predetermined value that does
not vary over time. Note that, in FIG. 2, the vertical axis indicates electric resistance and the
horizontal axis indicates the passage of time. The leak threshold S is, for example, set to a value
that is at least lower than the output value R1 when it is dry between the electrodes 2a and 2b of
the electrode unit 2, and may be set to as low a value as possible as long as leaks are still
detectable. Note that, for example, the leak threshold S may change based on the output value R1
or may change over time. The leak threshold S may be set to a value that the user cannot adjust or

may be a value the user is able to adjust by operating the input unit. Furthermore, the leak
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determining unit 6 can set a threshold for restoring the threshold upon determining that the leak is
gone after having previously detected that there was a leak.
[0017]

A power supply unit 4 has a plug 8 for making a connection to an external power source,
and an AC/DC converter 9 that electrically connects the plug 8 to the cable 10. The AC/DC
converter 9 converts AC 100 V externally fed through the plug 8 to DC 12 V. The AC/DC
converter is also electrically connected to the main unit 3 by the cable 10 and feeds DC 12 V to the
main unit 3.

[0018]

Next, an example of a method for measuring electric resistance using the leak detecting
sensor 7 will be described.
[0019]

Square waves that alternate electric potentials of 5V and 0 V at 1.0 second cycles are
applied, respectively, to the electrodes 2a and 2b of the leak detecting sensor 7. Voltage of 5 V is
applied to both the electrodes 2a and 2b for 0.5 seconds and then 0 V is applied for 0.5 seconds.
Furthermore, the phases of the square waves applied to the electrodes 2a and 2b are shifted by 0.5
seconds and thus when a voltage of 5 V is being applied to the electrode 2a, 0 V is being applied to
the electrode 2b, and, conversely, when 0 V is being applied to the electrode 2a, a voltage of 5 V is
being applied to the electrode 2b.

[0020]

The leak detecting sensor 7 outputs the electric resistance from when a voltage of 5 V is
being applied to the electrode 2a as the output value R1 to the leak determining unit 6. In the same
way, the leak detecting sensor 7 outputs the electric resistance from when a voltage of 5 V is being
applied to the electrode 2b as a next output value R1 to the leak determining unit 6. In this way, an
output value R1 of the electric resistance between the electrodes 2a and 2b is output to the leak
determining unit 6 every 1.0 seconds.

[0021]

Next, the display unit 11 will be described in detail.
[0022]

First, a detailed description of the relationship between the output value R1 and the leak
threshold S will be given while referring to FIG. 2, and then displaying by means of the display
unit 11 will be described. As described above, the leak determining unit 6 is able to determine that
a leak of liquid has occurred based on the timing of when an output value R1 from the leak

detecting sensor 7 has reached a previously set leak threshold S. There are cases where, when the
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leak detector 1 has been used for a long period of time, dirt such as dust will accumulate in the
vicinity of the leak detecting sensor 7 and, furthermore, where liquid will adhere to the sensor due
to condensation and the like. In such cases, the output value R1 from the leak detecting sensor 7
will, as illustrated in FIG. 2, gradually approach the leak threshold S with the passage of time
even though liquid is actually not leaking. For example, as illustrated in FIG. 2, a degree of
deviation (for example, a difference between the output value R1 and the leak threshold S can be
illustrated by G1) between the output value R1 and the leak threshold S is large at a point in time
t1 just after use begins. When the degree of deviation between the output value R1 and the leak
threshold S is large in this way, the output value R1 will not reach the leak threshold S even if the
value temporarily drops locally due to noise and the like and thus no false detection will be made.
Furthermore, when a leak actually occurs, the output value R1, as illustrated by the double dotted
line in the figure, suddenly drops dramatically to thus reach the leak threshold S (see P1 in the
figure), and thus the leak is detected quickly. On the other hand, the degree of deviation (for
example, a difference between the output value R1 and the threshold S can be illustrated by G2)
between the output value R1 and the leak threshold S is small at a point in time t2 after a long
period of time has passed since use began. When the degree of deviation between the output value
R1 and the leak threshold S is small in this way, the output value R1 will reach the leak threshold
S even if the value temporarily drops only locally due to noise and the like, and thus a false
detection will be made. Or a false detection will be made due to the output value R1 dropping
because of temporal factors even when noise is not generated (see P2 in the figure). Accordingly,
the user can discern a condition prone to false detection by discerning the degree of deviation
between the output value R1 and the leak threshold S.

[0023]

The display unit 11 visibly displays the degree of deviation between the output value R1
and the leak threshold S. The display unit 11 converts the degree of deviation between the output
value R1 and the leak threshold S to a predetermined display method (for example, a display
method using an LED (Light Emitting Diode), a display method using a liquid crystal, or the like)
and displays the degree of deviation. Furthermore, the display unit 11 changes the displayed
content based on the degree of deviation between the output value R1 and the leak threshold S.
That is, the display unit 11 displays different displayed content when the degree of deviation is
large compared to when the degree is small (for example, the unit changes the display position of a
lighting position for an LED, changes the display intensity indicated by the color and blinking rate
of an LED, or changes a number, a letter, a picture, or the like displayed on a liquid crystal). Note

that the control of displayed content such as that described above is executed when the display
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control unit 13 performs information processing based on the output value R1 and the leak
threshold S and transmits a signal to the display unit 11.
[0024]

FIG. 3 illustrates an example of a display method and display content of the display unit
11 according to the present embodiment. In the present embodiment, the display unit 11 performs
display such that the degree of deviation between the output value R1 and the leak threshold S can
be confirmed by changing at least the display position of the output value R1 or the display
position of the leak threshold S. That is, the display unit 11 displays information corresponding to
the output value R1 in first display position 12a, and displays information corresponding to the
leak threshold S in second display position 12b. Furthermore, the display unit 11 performs display
so that, as the degree of deviation becomes smaller, a gap between the first display position 12a
and the second display position 12b becomes narrower. Specifically, as illustrated in FIG. 3, the
display unit 11 has a plurality of display positions 12. In the present embodiment, six round
display positions 12 are arranged in a single straight line. For example, each display position 12
may be configured of an LED. Of these display positions 12, five of the display positions 12
visually display the value of the output value R1 or the leak threshold S and are arranged from one
end, in order, corresponding to electric resistances of 100 k€, 300 kQ, 500 kQ, 700 kQ, and 900
kQ. That is, when the output value R1 corresponds to the measured value of the electric resistance
of the leak detecting sensor 7, the leak threshold S is also set to the value of a predetermined
electric resistance.

[0025]

For example, when the LED of the display position 12 corresponding to the electric
resistance of the output value R1 is lighted or blinking, the LED functions as the first display
position 12a for displaying the information of the electric resistance of the output value R1.
Furthermore, when the LED of the display position 12 corresponding to the electric resistance of
the leak threshold S is lighted or blinking, the LED functions as the second display position 12b
for displaying the information of the electric resistance of the leak threshold S. In the example
illustrated in FIG. 3, by being lighted or caused to blink due to the fact that the output value R1 is
greater than 700 kQ and is 900 kQ or less, the display position 12 fifth from the left in the figure
functions as the first display position 12a corresponding to the output value R1. By being lighted
or caused to blink due to the fact that the threshold S is greater than 100 k€ and is 300 kQ or less,
the display position 12 second from the left in the figure functions as the second display position
12b corresponding to the threshold S. Furthermore, as the output value R1 gradually decreases as

the use period of the leak detector 1 become longer, the first display position 12a draws closer to
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the second display position 12b (that is, the first display position 12a moves away from the LED
on the right side in the figure toward the LED on the left side). Note that when the electric
resistance of the output value R1 and the electric resistance of the leak threshold S are equal, the
information of the electric resistance of the output value R1 and of leak threshold S may be
displayed by having the one corresponding LED blink rapidly or light up with a different color. In
such a case, the one display position 12 functions as both the first display position 12a and as the
second display position 12b simultaneously. Accordingly, the gap between the first display
position 12a where the LEDs blink and the second display position 12b where the LEDs are
lighted visually displays the degree of deviation between the output value R1 and the leak
threshold S. Furthermore, the narrower the gap between the first display position 12a and the
second display position 12b becomes, the closer the output value R1 draws to the leak threshold S,
which indicates that the amount of dust adhering to the leak detecting sensor 7 is increasing, the
effects of temporal factors are growing larger, and that the detector is becoming prone to false
detections.

[0026]

Note that, as illustrated in FIG. 2, a value R2, obtained by smoothing the output value R1,
may be applied as the value for displaying the information of the electric resistance caused by the
first display position 12a instead of the output value R1, which is a directly measured value. The
value R2 can be, for example, the average movement of the output value R1, in which case, the
first display position 12a can be kept from moving frequently due to minute movements of the
output value R1 even when the output value R1 is close to a boundary of an electric resistance
corresponding to display positions 12 that are adjacent to one another.

[0027]

The abnormality determining unit 14 determines whether or not the output value R1 is
outside a predetermined range. For example, the abnormality determining unit 14 may determine
that the output value R1 is outside a predetermined range when an output value R1 equal to or
greater than a predetermined value is larger than the electric resistance in a case where there is air,
which is an insulating body, between the electrodes 2a and 2b. Furthermore, for example, the
abnormality determining unit 14 may also determine that the output value R1 is outside a
predetermined range when an output value R1 equal to or greater than a predetermined value is
smaller than the electric resistance in a case where there is conductive water between the
electrodes 2a and 2b. When the abnormality determining unit 14 determines that the output value
R1 is outside a predetermined range, the leak detector determines that there is an abnormality, and

the display unit 11 displays information related to the abnormality based on a determination result.
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For example, one of the display positions 12 (abnormality display position 12¢) of the display unit
11 is lighted when the output value R1 is outside a predetermined range. Examples of cases where
the output value R1 is outside a predetermined range include cases where there are abnormalities
in the circuit due to disconnections, poor connections, shorts, and the like.

[0028]

As described above, in the leak detector 1, the display unit 11 visually displays a degree of
deviation between the output value R output from the leak detecting sensor 7 and the leak
threshold S set by the leak determining unit 6. For example, because a conventional leak detector
does not have a display unit 11 like that of the present embodiment, a buzzer or the like will sound
due to a false detection, even though no leak has actually occurred, when the output value R1
reaches the leak threshold S because the leak detecting sensor 7 has become dirty from dust and
the like. Furthermore, because the leak detecting sensor 7 is typically placed in a location that is
difficult to observe, such as under a floor or the like, it is difficult for a user to confirm the
condition of the leak detecting sensor 7. That is, there are cases where the user cannot, even when
the use period is long and the condition is prone to a false detection being made, discern this
condition beforehand and thus only becomes aware that dust and the like has accumulated when
the false detection is actually made. On the other hand, in the leak detector 1 according to the
present embodiment, it is easy to ascertain the degree of deviation between the leak threshold S
and the output value R1 simply by looking at the display of the display unit 11 of the main unit 3
even when the electrode unit 2 of the leak detecting sensor 7 placed under a floor or the like cannot
be seen directly. Thus, a user can easily discern the condition of the leak detecting sensor 7.
Because the user can easily discern the condition of the leak detecting sensor 7 in this way, the
user can actually check the leak detecting sensor 7 when, for example, the output value R1 draws
close to the leak threshold S, remove any dust that has accumulated, and thus prevent a false
detection. Alternatively, the user can confirm and discern the display of the display unit 11 during
regular inspections to thus be able to discern, based on past trends of the display unit 11, that a
buzzer or the like has probably sounded due to accumulated dust when a leak detection buzzer and
the like sounds even though no leak has actually occurred.

[0029]

Furthermore, the display unit 11 displays information corresponding to the output value
R1 in the first display position 12a and displays information corresponding to the leak threshold S
in the second display position 12b, and the gap between the first display position and a second
display position narrows as the degree of deviation becomes smaller. In this case, the gap between

the first display position 12a and the second display position 12b widens when the leak detecting
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sensor 7 is not very dirty due to dust and the like such that the degree of deviation is large, while
the gap narrows as the sensor becomes very dirty such that the degree of deviation becomes small.
Therefore, the user can directly discern the condition of the leak detecting sensor 7 simply by
looking at the display of the display unit 11.

[0030]

Furthermore, the leak detector 1 provides an abnormality determining unit 14 that
determines an abnormality exists when the output value R1 is outside a range of a predetermined
value, and the display unit 11 displays information related to the abnormality based on the
determination results of the abnormality determining unit 14. When there is an abnormality in the
circuit, the degree of deviation between the output value R1 and the leak threshold S becomes
cither extremely large or extremely small. Accordingly, it is easy to discern that the information
displayed on the display unit 11 is not based on a normal output value R1. Thus, a user can easily
discern the condition of the leak detecting sensor 7.

[0031]

The present invention is not limited to embodiment described above. For example, in the
embodiment described above, the display unit 11 arranged six round display positions 12 aligned
in a single line, but the present invention is not limited to such a configuration. For example, each
display position 12 may be rectangular as illustrated in FIG. 4. The display positions 12 need not
be arranged in one row and may thus also be arranged so as to form an arc or may be arranged two
dimensionally. Additionally, as illustrated in FIG. 3 and FIG. 4, the degree of deviation may be
displayed without separating the display positions 12 by using, for example, a gauge. For
example, a long gauge can be displayed when the period of use is short and the degree of deviation
between the output value R1 and the leak threshold S is large, and the gauge can be shortened as
the degree of deviation gets smaller. In this case, one end of the gauge corresponds to the first
display position 12a and the other end corresponds to the second display position 12b.
Furthermore, in the example in FIG. 3, LEDs were provided in each display position 12 and the
first and second display positions 12 were changed by varying which LEDs were lighted. Instead
of this, an image of display positions 12 like those illustrated in FIG. 3 and FIG. 4 may be
displayed on a liquid crystal display, and then an image that causes lights corresponding to the
output value R1 and the leak threshold S to light up can be displayed.

[0032]

Furthermore, displays of 100 kQ, 300 kQ, 500 k€, 700 kQ, and 900 kQ were attached to

the display positions 12 in the embodiment described above, to thus enable the electric resistances

of the output value 1 or the leak threshold S to be understood quantitatively. However, as
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illustrated in FIG. 4, the display positions 12 need not display values of quantitative electric
resistances. That is, the second display position 12b showing the leak threshold S may be fixed in
the display position 12 on the far left side, and the first display position 12a showing the output
value R1 may be allowed to vary. The degree of deviation can be discerned directly simply by
looking at the width of the gap between the first display position 12a and the second display
position 12b in this case as well. When the second display position 12b that displays the leak
threshold S is fixed, the second display position 12b may be made visually confirmable by a
pattern or text shown on a label or the like without being displayed using an electric display
method such as LEDs or liquid crystals. Note that when the leak threshold S is also displayed
based on the values of quantitative electric resistances, and when the leak threshold is changed in
conjunction with the use period, it becomes possible to change the second display position 12b
based on the changes in the leak threshold S.

[0033]

Furthermore, in the embodiment described above, while the display of the degree of
deviation between the output level R1 and the leak threshold S was based on the distance between
the first display position 12a and the second display position 12b, the display content for
discerning the degree of deviation is not particularly limited. For example, the degree of deviation
may be made discernable by changing the display intensity. Specifically, just one LED for
showing the degree of deviation may be provided where a blinking cycle is long when the degree
of deviation is large and the cycle becomes shorter as the degree of deviation gets smaller. Or, the
color of the display may be changed. For example, blue may be displayed when the degree of
deviation is large, and then the color changed to red as the degree of deviation becomes smaller.
The display method that changes the display intensity may be coupled with the display method
based on changes in distance such as that in FIG. 3 and FIG. 4. For example, the fifth LED from
the left in FIG. 3 corresponds to the first display position 12a and, when the LED is lighted, a
blinking cycle can be made long when the output value R1 is close to 900 kQ, and then the
blinking cycle can be made shorter as the value draws close to 700 kQ. Furthermore, the display
unit 11 may display the degree of deviation using information such as letters, numbers, pictures, or
the like. For example, the unit may display text or pictures that provide warnings or reminders
when the degree of deviation becomes small and the possibility of a false detection increases, or
the unit may convert the degree of deviation to a number (or quantify the warning level as a
number) to display the degree.

[0034]

11
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Furthermore, in the embodiment described above, the abnormal display position 12¢ was
provided in order to display that the output value R1 is outside a predetermined range, however, as
illustrated in FIG. 4, it is also acceptable not to provide the abnormal display position 12¢. In this
case, information related to an abnormality can be displayed by, for example, causing all of the
display positions 12 to blink simultaneously or the like.

(Reference Numerals)

[0035]

1...leak detector, 6...leak determining unit, 7...leak detecting sensor, 11...display unit,
12a.. first display position, 12b...second display position, 13...display control unit,

14...abnormality determining unit, R1...output value, S...leak threshold.

12
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What is Claimed is:

1. A leak detector, comprising;:

a leak detecting sensor that outputs an output value based on an amount of a liquid present
in a vicinity of the sensor;

a leak determining unit that determines whether the liquid is leaking by setting a leak
threshold and then comparing an output value output by the leak detecting sensor to the leak
threshold; and

a display unit that visually displays a degree of deviation between the output value and the
leak threshold.

2. The leak detector according to claim 1, wherein the display unit displays information
corresponding to the output value in a first display position and displays information
corresponding to the leak threshold in a second display position, and a gap between the first
display position and the second display position narrows as the degree of deviation becomes

smaller.

3. The leak detector according to claim 1 or claim 2, further comprising an abnormality
determining unit that determines an abnormality exists when the output value is outside a range of
a predetermined value,

wherein the display unit displays information related to the abnormality based on a

determination result of the abnormality determining unit.

13
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