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A board circuit part and a sensing part of the leakage
sensor are integrated in a two-sided (multi-layered)
board structure to minimize the leakage sensor.
Accordingly, the leakage sensor can be applied to
semiconductor and LCD equipment having a small
mounting space.
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CAPACITANCE TYPE LEAKAGE SENSOR

Technical Field

The present invention relates to a leakage sensor for
sensing leakage of water and chemical 1liquid, and more
particularly, to a capacitance type leakage sensor for
sensing leakage of water and chemical liquid to prevent the

leakage in semiconductor, LCD and industrial equipment.

Background Art

Water and chemicals are used for various purposes in
industrial equipment. When water or chemicals are leaked,
expensive apparatuses are damaged and the chemicals can
threaten human life. Accordingly, a leakage sensor is set
in the industrial equipment to sense leakage of water or
chemicals.

Most of conventional leakage sensors are photo sensors
using lights. A photo sensor is constructed in a manner
that a liquid-absorbing paper reflecting light is disposed
at the bottom of the sensor and leakage is sensed according
to intensity of illumination of 1light reflected by the
liquid-absorbing paper. When the liquid-absorbing paper
absorbs water or chemicals, the intensity of illumination
of the 1liquid-absorbing paper 1is varied. Then, this
variation is sensed and converted into a signal to sense
leakage of water or chemicals.

In the aforementioned conventional photo sensor, the
liquid-absorbing paper should be replaced whenever leakage
occurs. Furthermore, the intensity of illumination may vary
due to moisture and chemicals in the air after a
predetermined lapse of time from when the sensor is

installed to result in an erroneous operation.
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Accordingly, there is an inconvenience of having to
set a wet paper having good white absorptiveness in a
sensing part all the time to maintain uniform intensity of
illumination in the conventional leakage sensor.
Furthermore, probability of generation of an erroneous
operation is high in the case of chemicals having a small

variation in the intensity of illumination.

Disclosure of Invention

Accordingly, the present invention provides a reliable
leakage sensor for sensing leakage of chemicals or water
using characteristic of a capacitance type sensor to
prevent an erroneous operation caused by a variation in the
intensity of illumination and avoid an inconvenience of
having to replace a liquid-absorbing paper for sensing the
variation in the intensity of illumination.

The present invention also provides a leakage sensor
constructed in a manner that a board circuit part and a
sensing part are integrated in a two-sided (multi-layered)
board structure to minimize the leakage sensor such that
the leakage sensor can be applied to semiconductor and LCD
equipment having a small mounting space.

The present invention provides a capacitance type
leakage sensor capable of sensing leakage using a
dielectric constant varied due to leaked liquid such as
water or chemicals infiltrated into a sensor housing.

The capacitance type leakage sensor includes a sensor
board having pole plates generating sensor fields for
detecting a variation in a dielectric constant due to
leaked liquid, a «circuit board including processing
components for detecting a current variation in response to

the dielectric constant between the pole plates, which is
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varied according to the leaked liquid placed in the sensor
fields passing through a case to be extended to the outside,
amplifying the detected current variation and outputting
the amplified current variation, the case that houses and
protects the sensor board and is sealed up such that the
leaked liquid is not infiltrated thereinto from the outside,
and a cable extended to the outside through the case to
transmit the output signal of the circuit board and supply
operating power to the circuit board.

The circuit board and the sensor board are constructed
in a two-sided board or a multi-layer board to reduce the
area of the components inside the housing to miniaturize

the leakage sensor.

Brief Description of the Drawings

Further objects and advantages of the invention can be
more fully understood from the following detailed
description taken in conjunction with the accompanying
drawings, in which:

FIG. 1 is an exploded perspective view of a
capacitance type leakage sensor according to an embodiment
of the present invention;

FIG. 2 is an exploded perspective view of a
capacitance type leakage sensor according to another
embodiment of the present invention;

FIG. 3 is a block diagram of a circuit of a circuit
board for sensing leakage;

FIG. 4a illustrates an example of setting a sensor
using a metal holder;

FIG. 4b illustrates an example of setting a sensor
using a nonmetal holder; and

FIG. 5 illustrates a capacitance type sensor field
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applied to the present invention.

Best Mode for Carrying Out the Invention

The present invention will now be described in detail
in connection with preferred embodiments with reference to
the accompanying drawings. For reference, like reference
characters designate corresponding parts throughout several
views.

A capacitance type leakage sensor according to the
present invention includes a sensor board 10 on which pole
plates generating sensor fields for detecting a variation
in a dielectric constant in response to leaked liquid 1is
mounted, a circuit board 20 having processing components
for sensing a current variation according to the dielectric
constant between the pole plates mounted on the sensor
board 10 in response to the leaked liquid coming into
contact with the sensor board 10, converting the sensed
current variation into a signal and outputting the
converted signal, a housing 30 and a protection cover 40
for protecting the sensor board 10 and the circuit board 20.
A cable 50 is connected to the circuit board 20 through the
housing 30 to supply power to the circuit board 20 and
transmits the output signal of the circuit board 20.

In addition, a light-emitting diode 60 is mounted on
the circuit board 20 as an indicator for indicating the
operating state of the sensor. Furthermore, a structure for
exposing the light-emitting diode 60 to the outside is
formed at a portion of the housing 30, which corresponds to
the light-emitting diode 60. For example, a transparent
window is formed in the housing 30 such that the light-
emitting diode 60 can be seen through the transparent

window.
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As described above, the capacitance type leakage
sensor of the present invention includes the sensor board
10 having the pole plates for sensing leaked liquid and the
circuit board 20 for detecting a dielectric constant
variation through the sensor board 10 to sense whether
leakage is generated or not.

The sensor board 10 and the circuit board 20 can be
integrated in a two-sided board structure or a multi-
layered board structure to miniaturize the leakage sensor.
The sensor board 10 and the circuit board 20 can be
separated from each other, as illustrated in FIG. 2.

The housing 30 and the protection cover 40 house the
sensor board 10 and the circuit board 20 in such a manner
that the pole plates of the sensor board 10 face the
protection cover 40, that 1is, a place in which leaked
liquid is collected.

Because external liquid is sensed while the sensor
board 10 is housed in the housing 30 and the protection
cover 40, the housing 30 and the protection cover 40 are
made using a fluorine resin such as Teflon (PTFE), which
has a small dielectric constant and is robust to leaked
water or chemical liquid, as a basic material. PE, PVC, PC
and PEEK can be also used for the housing 30 and the
protection cover 40. The fluorine resin includes PFA and
PVDF in addition to Teflon. PE or PVC is used according to
the kinds of chemicals to be sensed because the Teflon is
expensive.

Special epoxy 1s filled in the housing 30 and the
protection cover 40 to prevent the leakage sensor from
being floated due to its own weight even when a large
amount of liquid is leaked. Furthermore, the special epoxy

prevents leaked liquid from infiltrating into the housing
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30 to improve the durability of the leakage sensor.

The circuit board 20 includes an RF oscillator, a
detector, an amplifier and an output circuit. The circuit
board 20 amplifies a current varied with a change in the
dielectric constant between the pole plates mounted on the
sensor board 10 and outputs the amplified current through
the cable 50.

FIG. 3 is a block diagram of the circuit board 20.

The inside of the leakage sensor of the present
invention is filled with epoxy and sealed up such that any
liquid cannot infiltrate into the sensor from the outside.
As shown in FIGS. 4a and 4b, the leakage sensor is
installed in a place where leaked liquid is collected using
holders 70 and 71 that are fixing means. The holders 70 and
71 can be made of a metal as shown in FIG. 4a or Teflon
(PTEF) or PVC as shown in FIG. 4b.

The leakage sensor of the present invention having the
above-described configuration uses the dielectric constant
of a material. All of natural materials have their own
dielectric constants. For example, air, plastic material,
glass, water and alcohol respectively have dielectric
constants of 1, 2, 6, 81 and 25. All the materials other
than air can be sensed using their dielectric constants.
The present invention senses materials having dielectric
constants larger than the dielectric constant of air.

The present invention constructs the leakage sensor
that senses a variation in the dielectric constant of a
material in response to a change in the distance between
the material and an electrode. When a dielectric (metal or
nonmetal) becomes close to the electrode, polarization
occurs in the dielectric to increase the dielectric

constant. Accordingly, the leakage sensor of the present
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invention senses a variation in the dielectric constant and
amplifies the variation to sense leakage.

FIG. 5 illustrates a sensor field for explaining the
capacitance type leakage sensor of the present invention.

When leaked liquid is collected at the bottom part of
the sensor installed in a place where the leaked liquid can
be collected and flows into the protection cover 40, a
dielectric constant between sensor fields of two pole
plates set in the direction of the bottom part of the
sensor board 10, that is, the protection cover 40, 1is
varied. Here, the leaked liquid may not come into contact
with the protection cover 40.

As described above, the housing 30 and the protection
cover 40 are made of materials having very small dielectric
constants. Even when the housing 30 and the protection
cover 40 have dielectric constants that are directly
detected, the sensitivity of the sensor can be controlled
in consideration of the dielectric constants of the housing
30 and the protection cover 40.

The circuit board 20 detects a current in response to
the dielectric constant varied according to leaked liquid
infiltrated between the sensor fields of the two pole
plates. The dielectric constant between the two pole plates
is varied according to whether liquid is leaked or not and
a current detected in response to this variation is also
changed. The circuit board 20 amplifies the changed current,
outputs the amplified current and transmits it to a main
center. Accordingly, the main center judges whether liquid
is leaked in the place where the sensor is installed.

As described above, the present invention provides a
leakage sensor capable of sensing chemicals or water using

the characteristic of the capacitance type sensor. A means
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for sensing leakage (board) and a circuit for processing
leakage (board) can be integrated in a two-sided or multi-
layered board structure to miniaturize the leakage sensor.
Thus, the leakage sensor can be easily set and a place
where the sensor is set is less restricted. Accordingly,
the leakage sensor can be applied to semiconductor and LCD
equipment.

Furthermore, the 1leakage sensor of the present
invention does not require a liquid-absorbing paper, and
thus an inconvenience of having to replace the liquid-
absorbing paper can be avoided. Moreover, the’ leakage
sensor of the present invention is filled with special
epoxy so that it is not floated due to its own weight even
when a large amount of liquid is leaked. In addition,
chemicals cannot infiltrate into the sensor, and thus the
durability of the leakage sensor is semi-permanent.

While the present invention has been described with
reference to the particular illustrative embodiments, it is
not to be restricted by the embodiments but only by the
appended claims. It is to be appreciated that those
skilled in the art can change or modify the embodiments
without departing from the scope and spirit of the present

invention.
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What Is Claimed Is:

1. A capacitance type leakage sensor comprising:

a sensor board having pole plates generating sensor
fields for detecting a variation in a dielectric constant
due to leaked liquid to be sensed;

a circuit board including processing components for
detecting a current variation in response to a dielectric
constant between the pole plates, which 1is varied in
response to the leaked liquid placed in the sensor fields
passing through a case to be extended to the outside,
amplifying the detected current variation and outputting
the amplified current variation;

the case for housing and protecting the sensor board
and the circuit board, the case being sealed up such that
leaked liquid is not infiltrated into the case from the
outside; and

a cable extended to the outside through the case to
transmit the output signal of the circuit board and supply

operating power to the circuit board.

2. The capacitance type leakage sensor as claimed
in c¢laim 1, further comprising an indicating means for
indicating the operating state of the leakage sensor, the
case having a structure that can expose the indicating
means such that the indicating means can be seen from the

outside.

3. The capacitance type leakage sensor as claimed
in claim 1, wherein the case includes a protection cover
for protecting the sensor board, and a housing placed on

the protection cover to house the circuit board and the
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sensor board.

4. The capacitance type leakage sensor as claimed
in claim 3, wherein the pole plates mounted on the sensor
board include two positive pole plates, and the pole plates
are arranged to face the protection cover such that the
sensor fields are generated while passing through the

protection cover.

5. The capacitance type leakage sensor as claimed
in any one of claims 1 to 4, wherein the circuit board and
the sensor board are constructed in a two-sided board or a

multi-layer board.

6. The capacitance type leakage sensor as claimed
in any one of claims 1 to 4, wherein the case is filled

with epoxy.
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FIG. 2
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