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Description

Title of Invention: INDUCTIVE PROXIMITY SENSOR
Technical Field

The present invention relates to an inductive proximity sensor and, more particularly,
to an inductive proximity sensor capable of precisely detecting whether a metal object

approaches or not irrespective of temperature or surrounding environments.

Background Art

In general, a proximity sensor is used to detect whether an object to be detected ap-
proaches or not within a detection range. In particular, a proximity sensor is used in the
automation of manufacturing equipment in order to detect whether a metal object ap-
proaches or not.

For example, the switch of a brake light for a vehicle is installed in such a way as to
operate in conjunction with a brake pedal and is also used when whether or not a driver
has pressed the brake pedal with his or her foot is detected using a proximity sensor in
a non-contactless way.

Korean Patent Registration No. 10-0689196 discloses a technique related to a switch
for a vehicle using the principle of a proximity sensor.

In the proximity sensor of the patent, whether an object to be detected (e.g., a brake
pedal) has approached or not within a detection range is performed by measuring an in-
ductance value of a coil. Here, more precise measurement is made possible when the
influence of surrounding environments on the inductance value of the coil is a
minimum.

In general, a coil has an inductance value varying according to a change of tem-
perature, etc. Accordingly, whether an object to be detected approaches or not can be

detected more precisely by compensating for the varying inductance value.
Disclosure of Invention

Technical Problem

The present invention has been made in view of the above problems, and it is an
object of the present invention to provide an inductive proximity sensor capable of
detecting whether an object to be detected approaches or not always precisely because
a change of an external environment, such as temperature, is autonomously com-
pensated for.
Solution to Problem

An inductive proximity sensor in accordance with an embodiment of the present
invention includes a bobbin configured to have a first winding unit formed on the side

to which an object to be detected approaches and a second winding unit formed with a
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blocking plate for blocking a magnetic field interposed between the first winding unit
and the second winding unit; a pair of first and second sensor coils wound on the first
and the second winding units of the bobbin, respectively, and configured to have re-
spective one ends grounded together; and a signal processor coupled with the other
ends of the first and the second sensor coils and a line connected to a ground portion
where the one ends are grounded together and configured to analyze a change of a
received first signal based on a received second signal by processing a change of
received signals to determine whether the object to be detected approaches or not

based on a result of the determination.
The thickness of the blocking plate preferably is 3 mm or more in order to minimize

a change of a magnetic field occurring when the object to be detected approaches.
The length of the winding of the first sensor coil is the same as the length of the

winding of the second sensor coil.

Advantageous Effects of Invention

In accordance with the inductive proximity sensor according to an embodiment of the
present invention, a signal value of the first sensor coil having a varying magnetic field
is analyzed based on whether an object to be detected approaches or not on the basis of
a signal value of the second sensor coil having a fixed magnetic field although the
object to be detected approaches, and whether the object to be detected approaches or
not is detected based on a result of the analysis. Accordingly, an influence due to sur-
rounding environments, such as temperature, can be minimized, and detection can be
performed always precisely.

For example, a change in the signal values of the first sensor coil and the second
sensor coil attributable to surrounding environments, such as temperature, is the same
in the first sensor coil and the second sensor coil. If a signal value of the first sensor
coil is analyzed based on a signal value of the second sensor coil that is not influenced
by whether the object to be detected approaches or not, whether the object to be
detected approaches or not can be detected always precisely.

Brief Description of Drawings

FIG. 1 is a side view showing an inductive proximity sensor in accordance with an
embodiment of the present invention;

FIG. 2 is a graph showing a change in the inductance values measured when an
object to be detected approaches in the inductive proximity sensor in which a blocking
plate has a thickness of 3 mm or more in accordance with an embodiment of the
present invention; and

FIG. 3 is a graph showing a change in the inductance values measured when an

object to be detected approaches in the inductive proximity sensor in which a blocking
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plate has a thickness of less than 3 mm in accordance with an embodiment of the
present invention.
Mode for the Invention

An exemplary embodiment of the present invention is described in detail below with
reference to the accompanying drawings so that those skilled in the art can easily
practice the present invention. In the exemplary embodiment of the present invention,
specific technical terms are used for the clarity of the contents. It is however to be
noted that the present invention is not limited to the specific terms and each specific
terminology includes all technical synonyms operating in a similar way in order to ac-
complish similar objects.

An inductive proximity sensor in accordance with an exemplary embodiment of the
present invention is described in detail below with reference to the accompanying
drawings.

The present invention can be implemented in various forms and is not limited to the
following embodiment.

Hereinafter, in order to clarify a description of the present invention, a detailed de-
scription of parts not closely related to the present invention is omitted. In the entire
specification, the same or similar reference numbers are used to refer to the same or
similar elements, and a redundant description of the parts is omitted.

First, the inductive proximity sensor in accordance with an embodiment of the
present invention includes a bobbin 10, a pair of a first sensor coil 20 and a second
sensor coil 30, and a signal processor 50, as shown in FIG. 1.

A first winding unit 12 on which the first sensor coil 20 is wound and a second
winding unit 14 on which the second sensor coil 30 is wound are formed in the bobbin
10.

For example, the first winding unit 12 can be formed on the side to which an object
to be detected approaches, and a blocking plate 16 for blocking a magnetic field is
formed between the first winding unit 12 and the second winding unit 14.

The bobbin 10 is made of synthetic resin.

The first sensor coil 20 is wound on the first winding unit 12 of the bobbin 10, and
the second sensor coil 30 is wound on the second winding unit 14 of the bobbin 10.

The length of the winding of the first sensor coil 20 is the same as the length of the
winding of the second sensor coil 30.

The blocking plate 16 formed between the first winding unit 12 and the second
winding unit 14 maintains a thickness S of 3 mm or more.

If the thickness S of the blocking plate 16 is less than 3 mm, an inductance value of

the second sensor coil 30 is changed when an object to be detected, for example, a
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metal material approaches the first winding unit 12.

As the thickness S of the blocking plate 16 is increased, a change in the magnetic
field of the second sensor coil 30 due to an object to be detected can be minimized, but
the thickness S of the blocking plate 16 preferably is determined by taking the total
size and weight of the bobbin 10 and a reduction raw material costs into consideration.

A first ground terminal 24, that is, one end of the first sensor coil 20, and a second
ground terminal 34, that is, one end of the second sensor coil 30, are grounded
together.

A ground signal line 40 is drawn from a ground portion where the first ground
terminal 24 of the first sensor coil 20 and the second ground terminal 34 of the second
sensor coil 30 are grounded together.

A first sensor signal line 22 is drawn from the other end of the first sensor coil 20,
and a second sensor signal line 32 is drawn from the other end of the second sensor
coil 30.

The ground signal line 40, the first sensor signal line 22, and the second sensor signal
line 32 are coupled with the signal processor 50.

The signal processor 50 compares a signal value (i.e., inductance value) received
through the first sensor signal line 22 and the ground signal line 40 with a signal value
(i.e., inductance value) received through the second sensor signal line 32 and the
ground signal line 40 and determines whether an object to be detected approaches or
not based on a result of the comparison.

For example, the signal processor 50 can determine a change of a signal value (i.e.,
inductance value), received through the first sensor signal line 22 and the ground signal
line 40, on the basis of a signal value (i.e., inductance value) received through the
second sensor signal line 32 and the ground signal line 40 and detects whether an
object to be detected approaches or not based on a result of the determination.

FIG. 2 is a graph showing a change in the inductance values measured when an
object to be detected approaches in the inductive proximity sensor in which the
blocking plate 16 has a thickness of 3 mm or more in accordance with an embodiment
of the present invention, and FIG. 3 is a graph showing a change in the inductance
values measured when an object to be detected approaches in the inductive proximity
sensor in which the blocking plate 16 has a thickness of less than 3 mm in accordance
with an embodiment of the present invention.

From FIG. 2, it can be seen that a signal of a reference coil (i.e., a blue line in FIG.
2), that is, a signal value (i.e., inductance value) received through the second sensor
signal line 32 and the ground signal line 40, has a constant value when the blocking
plate 16 has a thickness of 3.5 mm.

From FIG. 3, it can be seen that a signal of a reference coil (i.e., a blue line in FIG.
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3), that is, a signal value (i.e., inductance value) received through the second sensor
signal line 32 and the ground signal line 40, has a partially varying value when the
blocking plate 16 has a thickness of 2 mm.

Accordingly, it can be seen that when the blocking plate 16 has a thin thickness, a
magnetic field of the second sensor coil 30 is changed when an object to be detected
approaches.

In accordance with the present invention, experiments performed by changing the
thickness of the blocking plate 16 variably revealed that there is no change in the
magnetic field (i.e., a change in the inductance value) of the second sensor coil 30
when the blocking plate 16 has a thickness of 3 mm or more.

While an exemplary embodiment of the inductive proximity sensor according to the
present invention has been described, the present invention is not limited to the
disclosed embodiment, but the present invention can be changed in various ways
within the spirit and scope of the appended claims, the specification, and the ac-
companying drawings. The modifications also fall within the scope of the present

invention.
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[Claim 2]
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Claims
An inductive proximity sensor, comprising:
a bobbin configured to have a first winding unit formed on a side to
which an object to be detected approaches and a second winding unit
formed with a blocking plate for blocking a magnetic field interposed
between the first winding unit and the second winding unit;
a pair of a first sensor coil and a second sensor coil wound on the first
winding unit and the second winding unit of the bobbin, respectively,
and configured to have respective first ends grounded together; and
a signal processor coupled with second ends of the first sensor coil and
the second sensor coil and a line connected to a ground portion where
the first ends are grounded together and configured to analyze a change
of a received first signal based on a received second signal by
processing a change of received signals to determine whether the object
to be detected approaches or not based on a result of the determination.
The inductive proximity sensor of claim 1, wherein a thickness of the
blocking plate is 3 mm or more.
The inductive proximity sensor of claim 1 or 2, wherein a length of the
winding of the first sensor coil is identical with a length of the winding

of the second sensor coil.
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