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(57) Abstract: The present invention relates
to a dental water processing system which
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forming on the inner surface of the pipe, or
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Description

A DENTAL CLEAN WATER PROCESS SYSTEM
Technical Field

The present invention relates to a dental water processing system, and more par-
ticularly, to a dental water processing system which senses the pressure or the flow rate
of dental water in a pipe at regular intervals, and, when the sensing result corresponds
to an operating condition inputted by a user or a manufacturer, automatically circulates
the dental water in the pipe or circulates or purges the dental water in the pipe for a
predetermined period at a predetermined time, thereby preventing a biofilm, etc. from

forming on the inner surface of the pipe.

Background Art

As is generally known in the art, the water supplied to a medical appliance for
dental surgery (specifically, a unit chair) is used to cool the heat generated in dental
implements such as dental handpieces, remove particulates and foreign matter which
are produced when grinding the teeth, etc., and to gargle the oral cavity. The water
supplied to the medical appliance for dental surgery must be hygienic and sterilized
since the water comes into direct contact with a portion of a tooth which is damaged or
is undergoing treatment.

Accordingly, in the conventional art, as the water supplied to the medical appliance
for dental surgery, instead of municipal water, cleaned dental water, obtained by
removing the impurities contained in municipal water, has been used.

However, in the case where medical appliances for dental surgery are not used, such
as at lunch time, during which dental practice is temporarily interrupted, after closing
time, or on days when a dental office is closed, such as weekends, the dental water
stagnates in a pipe, and as a result, a biofilm is likely to form on the inner surface of
the pipe.

Because the biofilm is formed of organic or inorganic substance, harmful microbes
such as bacteria or pathogens can be produced in a region where the biofilm is present.

Due to this fact, secondary infections can occur in a patient.
Disclosure of Invention

Technical Problem

Accordingly, the present invention has been made in an effort to solve the problems
occurring in the related art, and an object of the present invention is to provide a dental
water processing system which senses the pressure or the flow rate of dental water in a
pipe at regular intervals, and, when the sensing result corresponds to the operating

condition inputted by a user or a manufacturer, automatically circulates the dental
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water in the pipe, thereby preventing a biofilm, etc. from forming on the inner surface
of the pipe.

Another object of the present invention is to provide a dental water processing
system which necessarily circulates or purges dental water in a pipe for a pre-
determined period at a predetermined time even when a medical appliance for dental
surgery is not used, thereby preventing a biofilm, etc. from forming on the inner
surface of the pipe.

Technical Solution

In order to achieve the above objects, according to one aspect of the present
invention, there is provided a dental water processing system for conveying dental
water to a unit chair for dental surgery, comprising a circulation pipe connected to a
water purifier to supply dental water to the unit chair for dental surgery; a first valve
placed between the water purifier and the circulation pipe; a second valve installed at a
predefined position on the circulation pipe; a circulation pump installed at a pre-
determined position on the circulation pipe; a pressure sensor and/or a flow sensor
installed at a preset position on the circulation pipe; and a control section for
controlling the first valve, the second valve, the circulation pump, and the pressure
sensor and/or the flow sensor, wherein the control section controls the first valve, the
second valve and the circulation pump in response to a pressure and/or a flow rate
sensed by the pressure sensor and/or the flow sensor so as to open and close the
circulation structure of the circulation pipe to thereby circulate dental water.

According to another aspect of the present invention, the dental water processing
system further comprises a third valve, placed between the first valve and the second
valve; and a fourth valve, installed at a predetermined position on an introduction pipe
for supplying tap water to the water purifier, wherein the third valve and the fourth
valve are controlled by the control section.

According to another aspect of the present invention, the first valve is placed
adjacent to an outlet port of the water purifier and has flow paths that ensure that, when
the first valve is opened, dental water exiting from the water purifier is directed into
the circulation pipe, and, when the first valve is closed, dental water circulated through
the circulation pipe is redirected into the circulation pipe.

According to another aspect of the present invention, the second valve has flow
paths that ensure that, when the second valve is opened, dental water circulated
through the circulation pipe is directed into a discharge pipe, and, when the second
valve is closed, dental water circulated through the circulation pipe is directed into the
first valve.

According to another aspect of the present invention, the third valve has flow paths
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that ensure that, when the third valve is opened, dental water flowing therein from the
second valve is directed into the first valve, and, when the third valve is closed, the
dental water flowing therein from the second valve is directed into the fourth valve.

[14] According to another aspect of the present invention, the fourth valve has flow
paths that ensure that, when the fourth valve is opened, tap water introduced through
the introduction pipe is directed into the water purifier, and, when the fourth valve is
closed, dental water flowing therein from the third valve is directed into the water
purifier.

[15] According to another aspect of the present invention, the dental water processing
system further comprises a discharge pipe connected to the second valve.

[16] According to another aspect of the present invention, the dental water processing
system further comprises at least one branch pipe branched from the circulation pipe
and connected to the unit chair, wherein a shutoff valve is installed at a predetermined
position on the branch pipe.

[17] According to another aspect of the present invention, the control section comprises
a data processing part, for comparing data acquired from the pressure sensor and/or the
flow sensor with an operating condition, and an apparatus control part for controlling
the operation of the water purifier, the circulation pump, the first valve and the second
valve in response to a signal from the data processing part.

[18] According to another aspect of the present invention, the control section comprises
a data processing part for comparing data acquired from the pressure sensor and/or the
flow sensor with an operating condition; and an apparatus control part for controlling
the operation of the water purifier, the circulation pump, the first valve, the second
valve, the third valve and the fourth valve in response to a signal from the data
processing part.

[19] According to another aspect of the present invention, the dental water processing
system further comprises an input section connected to the control section so that a
user can input a pressure value and/or a flow rate value as the operating condition.

[20] In order to achieve the above objects, according to another aspect of the present
invention, there is provided a dental water processing system for conveying dental
water to a unit chair for dental surgery, comprising a circulation pipe connected to a
water purifier and the unit chair for dental surgery, and an air pipe connected to the
circulation pipe, wherein dental water is circulated by opening and closing the
circulation pipe, or dental water in the circulation pipe is purged by introducing
compressed air from the air pipe into the circulation pipe.

[21] In order to achieve the above objects, according to another aspect of the present
invention, there is provided a dental water processing system for conveying dental

water to a unit chair for dental surgery, comprising a circulation pipe connected to a
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water purifier to supply dental water to the unit chair for dental surgery; a fifth valve
placed between the water purifier and the circulation pipe; an air pipe connected to the
fifth valve; a sixth valve placed at the region where the water purifier and the
circulation pipe are connected to each other; a seventh valve placed at a predefined
position on the circulation pipe; a discharge pipe connected to the seventh valve; a
circulation pump installed at a predetermined position on the circulation pipe; and a
control section for controlling the fifth valve, the sixth valve, the seventh valve, and
the circulation pump.

According to another aspect of the present invention, the dental water processing
system further comprises an eighth valve placed between the sixth valve and the
seventh valve; and a ninth valve placed between an introduction pipe, for supplying tap
water to the water purifier, and the water purifier, wherein the eighth valve and the
ninth valve are controlled by the control section.

According to another aspect of the present invention, the fifth valve has flow paths
that ensure that, when the fifth valve is opened, dental water exiting from the water
purifier is directed into the sixth valve, and, when the fifth valve is closed, compressed
air supplied through the air pipe is directed into the sixth valve.

According to another aspect of the present invention, the sixth valve has flow paths
that ensure that, when the sixth valve is opened, dental water exiting from the water
purifier or compressed air flowing therein through the air pipe is directed into the
circulation pipe, and, when the sixth valve is closed, dental water circulated through
the circulation pipe is redirected into the circulation pipe.

According to another aspect of the present invention, the seventh valve has flow
paths that ensure that, when the seventh valve is opened, dental water circulated
through the circulation pipe is directed into the discharge pipe, and, when the seventh
valve is closed, dental water circulated through the circulation pipe is directed into the
sixth valve.

According to another aspect of the present invention, the eighth valve has flow
paths that ensure that, when the eighth valve is opened, dental water flowing therein
from the seventh valve is directed into the sixth valve, and, when the eighth valve is
closed, dental water flowing therein from the seventh valve is directed into the ninth
valve.

According to another aspect of the present invention, the ninth valve has flow paths
that ensure that, when the ninth valve is opened, tap water flowing therein through the
introduction pipe is directed into the water purifier, and, when the ninth valve is
closed, dental water flowing therein from the eighth valve is directed into the water
purifier.

According to another aspect of the present invention, the dental water processing
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system further comprises at least one branch pipe, which branches from the circulation
pipe and is connected to the unit chair, wherein a shutoff valve is installed at a pre-
determined position on the branch pipe.

According to another aspect of the present invention, the control section comprises
a timer for comparing an already inputted time and a current time; and an apparatus
control part for controlling the water purifier, the fifth valve, the sixth valve, the
seventh valve, and the circulation pump in response to a signal from the timer.

According to still another aspect of the present invention, the control section
comprises a timer for comparing an already inputted time and a current time; and an
apparatus control part for controlling the water purifier, the fifth valve, the sixth valve,
the seventh valve, the eighth valve, the ninth valve, and the circulation pump in
response to a signal from the timer.

According to a still further aspect of the present invention, the dental water
processing system further comprises an input section connected to the control section

so that a user can input a time and a period.

Advantageous Effects

Thanks to the features of the dental water processing system according to the
present invention, the pressure or the flow rate of dental water in a circulation pipe is
sensed at regular intervals, and, when the sensing result corresponds to the operating
condition inputted by a user or a manufacturer, the dental water in the circulation pipe
is automatically circulated, whereby it is possible to prevent a biofilm, etc. from
forming on the inner surface of the circulation pipe.

Further, in the dental water processing system according to the present invention,
even when a medical appliance for dental surgery is not used and dental water
stagnates in the circulation pipe, the dental water in the circulation pipe is forcibly
circulated to prevent the dental water from stagnating in the circulation pipe, or is
purged to prevent a biofilm from forming on the inner surface of the circulation pipe.

Therefore, according to the dental water processing system of the present invention,
it is possible to convey clean dental water to a medical appliance for dental surgery.
Brief Description of the Drawings

FIG. 1 is a diagram schematically illustrating the construction of a dental water
processing system in accordance with an embodiment of the present invention;

FIG. 2 is diagrams schematically illustrating embodiments of a dental water
processing apparatus which is employed in the dental water processing system shown
in FIG. 1, wherein FIG. 2a illustrates a first embodiment and FIG. 2b illustrates a
second embodiment;

FIG. 3 is a diagram schematically illustrating the construction of a dental water
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processing system in accordance with another embodiment of the present invention;
and

FIG. 4 is diagrams schematically illustrating embodiments of a dental water
processing apparatus which is employed in the dental water processing system shown
in FIG. 3, wherein FIG. 4a illustrates a third embodiment and FIG. 4b illustrates a
fourth embodiment.

<Description of Reference Numerals for Main Parts of Drawings>

100: dental water processing apparatus

110: introduction pipe

120: circulation pipe 130: discharge pipe

200: water purifier 210: first valve

220: circulation pump

230: pressure sensor and/or flow sensor

240: second valve 250: control section

260: third valve 270: fourth valve
Best Mode for Carrying Out the Invention

Reference will now be made in greater detail to a preferred embodiment of the
invention, an example of which is illustrated in the accompanying drawings. Wherever
possible, the same reference numerals will be used throughout the drawings and the de-
scription to refer to the same or like parts.

FIG. 1 is a diagram schematically illustrating the construction of a dental water
processing system in accordance with an embodiment of the present invention.

Referring to FIG. 1, a dental water processing system includes a dental water
processing apparatus 100 having a water purifier and a circulation pipe 120 connected
to the dental water processing apparatus 100.

An introduction pipe 110 having a water supply valve 112 for controlling the
supply of tap water (that is, municipal water) is connected to the dental water
processing apparatus 100. Tap water can be supplied into the dental water processing
apparatus 100 through the introduction pipe 110.

The circulation pipe 120 is connected to the dental water processing apparatus 100
such that some of the dental water purified by the water purifier provided in the dental
water processing apparatus 100 can be conveyed to a medical appliance for dental
surgery such as a unit chair and the remainder of the dental water can be returned to
the dental water processing apparatus 100.

At this time, the dental water may be conveyed to a plurality of medical appliances
for dental surgery.

A branch pipe 122 is branched from a predetermined portion of the circulation pipe
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120 by a T-joint, and is connected to the unit chair (not shown). A shutoff valve 124 is
installed at a predetermined position on the branch pipe 122 and is capable of in-
terrupting the supply of the dental water to the unit chair.

The dental water processing apparatus 100 has a discharge pipe 130 for discharging
contaminant-containing water produced in the dental water processing apparatus 100.

FIG. 2 is diagrams schematically illustrating embodiments of the dental water
processing apparatus 100 which is employed in the dental water processing system
shown in FIG. 1, wherein FIG. 2a illustrates a first embodiment and FIG. 2b illustrates
a second embodiment.

Referring to FIG. 2a, the first embodiment of the dental water processing apparatus
100 according to the present invention includes a water purifier 200 for purifying the
tap water introduced therein through the introduction pipe 110.

The water purifier 200 can be composed of a plurality of filters, a motor pump, a
purified water tank, and so forth. A conventional water purifier can be used as the
water purifier 200.

The water purifier 200 purifies the tap water introduced therein through the in-
troduction pipe 110. Then, the purified dental water exits from the water purifier 200
through the outlet port of the water purifier 200.

At this time, the water purifier 200 functions to remove impurities (for example,
rust, bacteria, microbes, etc.) contained in the tap water.

A first valve 210 is disposed adjacent to the outlet port of the water purifier 200.

The first valve 210 is a 3-way valve. The first valve 210 has flow paths that ensure
that, when the first valve 210 is opened, the dental water exiting from the water
purifier 200 is directed into the circulation pipe 120, and, when the first valve 210 is
closed, the dental water exiting from the water purifier 200 is shut off and the dental
water flowing into the first valve 210 from a second valve 240 in a dental water
circulation procedure, which will be described later in detail, is redirected into the
circulation pipe 120.

A circulation pump 220 can be installed at a predetermined position on the
circulation pipe 120, into which the dental water flows with the first valve 210 opened.

In general, a motor pump (not shown) is arranged in the water purifier 200 in order
to increase the supply pressure of purified dental water so that the water pressure in the
circulation pipe 120 can be maintained constant by virtue of the power of the motor
pump. However, since it is necessary to ensure that, in the dental water circulation
procedure, which will be described later in detail, the dental water can be circulated
through the circulation pipe 120 even when the water purifier 200 is not actuated, the
circulation pump 220 is needed. Also, when appropriate water pressure cannot be

maintained in the circulation pipe 120 using only the motor pump in the water purifier
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200, since the length of the circulation pipe 120 is considerable, the circulation pump
220 can also be operated.

As described above with reference to FIG. 1, some of the dental water directed into
the circulation pipe 120 through the first valve 210 is conveyed to the medical
appliances for dental surgery, which are connected to the circulation pipe 120, and the
remainder of the dental water is circulated and then redirected into the circulation pipe
120.

A pressure sensor and/or a flow sensor 230 for sensing the pressure and/or the flow
rate of the dental water can be installed at a preset position on the circulation pipe 120.
While FIG. 2a illustrates that the pressure sensor and/or the flow sensor 230 is installed
on the circulation pipe 120 in the dental water processing apparatus 100, the pressure
sensor and/or the flow sensor 230 can be installed at different positions on the
circulation pipe 120.

The pressure sensor and/or the flow sensor 230 can repeatedly sense at regular
intervals the pressure and/or the flow rate of the dental water in the circulation pipe
120, and repeatedly transmit sensed data to the data processing part 252 of a control
section 250. The interval can be optionally set by a user or a manufacturer.

A second valve 240 is installed on the circulation pipe 120 in the dental water
processing apparatus 100 so that the dental water can be redirected into the circulation
pipe 120 after being circulated through the circulation pipe 120.

The second valve 240 comprises a 3-way valve. The second valve 240 has flow
paths which ensure that, when the second valve 240 is opened, the dental water
flowing into the second valve 240 from the circulation pipe 120 is directed into the
discharge pipe 130, and, when the second valve 240 is closed, the dental water is
prevented from being directed into the discharge pipe 130, and instead is directed
toward the first valve 210.

The dental water processing apparatus 100 can be provided with the control section
250. The control section 250 controls the water purifier 200, the first valve 210, the
second valve 240 and the circulation pump 220, and receives the data sensed by the
pressure sensor and/or the flow sensor 230.

An input section 140 can be connected to the control section 250 so that a user or a
manufacturer can input data required for controlling the dental water processing
system. The input section 140 can be attached outside the dental water processing
apparatus 100 and can be provided as a separate device. Also, it can be envisaged that
the input section 140 is not separately provided, but is connected to a central control
unit such as a computer or the like.

The control section 250 can be composed of the data processing part 252 and an

apparatus control part 254. The data processing part 252 functions to store the data
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(operating conditions for the circulation of dental water), inputted from the input
section 140, process the inputted data and the data sensed by the pressure sensor and/or
the flow sensor 230, and transmit a circulation start signal or a circulation end signal to
the apparatus control part 254. The apparatus control part 254 functions to control the
operations of the water purifier 200, the first valve 210, the second valve 240 and the
circulation pump 220 in response to the circulation start signal or the circulation end
signal from the data processing part 252.

The data processing part 252 transmits the circulation start signal when the pressure
in the circulation pipe 120, which is transmitted from the pressure sensor 230, is higher
than the pressure which is inputted from the input section 140, and transmits the
circulation end signal when the pressure in the circulation pipe 120, which is
transmitted from the pressure sensor 230, is lower than the pressure which is inputted
from the input section 140.

Further, the data processing part 252 transmits the circulation start signal when the
flow rate in the circulation pipe 120, which is transmitted from the flow sensor 230, is
less than the flow rate that is inputted from the input section 140 and transmits the
circulation end signal when the flow rate in the circulation pipe 120, which is
transmitted from the flow sensor 230, is greater than the flow rate that is inputted from
the input section 140.

The case in which the sensed pressure is higher than the inputted pressure and the
sensed flow rate is less than the inputted flow rate corresponds to when only a small
number of medical appliances for dental surgery, which are connected to the
circulation pipe 120, are operated and the dental water in the circulation pipe 120 is not
substantially used. In this case, since the dental water in the circulation pipe 120 is not
substantially used, a phenomenon occurs in which the dental water stagnates. As a
consequence, the probability of a biofilm being created on the inner surface of the
circulation pipe 120 increases.

Therefore, in the dental water processing apparatus 100 according to the first
embodiment shown in FIG. 2a, the tap water introduced through the introduction pipe
110 is purified using the water purifier 200, the purified dental water is directed into
the circulation pipe 120 with the first valve 210 opened, and the dental water directed
into the circulation pipe 120 is conveyed to the medical appliances for dental surgery,
which are connected to the circulation pipe 120.

The remaining dental water, which is left after being conveyed to the medical
appliances for dental surgery, enters the dental water processing apparatus 100 through
the circulation pipe 120 and is discharged through the discharge pipe 130 with the
second valve 240 in an open state.

If the dental water stagnates in the circulation pipe 120 for an extended period, as
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mentioned above in the background part, a biofilm is likely to be created on the inner
surface of the circulation pipe 120, and harmful bacteria or pathogens can be produced
in the circulation pipe 120 due to the presence of the biofilm. These harmful bacteria or
pathogens can be transferred to a patient through the medical appliances for dental
surgery, which are connected to the circulation pipe 120, and can cause secondary
infections in the patient.

The dental water processing apparatus 100 according to the first embodiment of the
present invention shown in FIG. 2a is constructed in a manner such that, when a large
number of medical appliances for dental surgery, which are connected to the
circulation pipe 120, are not operated and the dental water stagnates in the circulation
pipe 120, circulation operation can be implemented to intentionally circulate the dental
water in the circulation pipe 120.

In the circulation operation in the dental water processing system, a user or a
manufacturer first inputs, through the input section 140, operating conditions for
allowing the dental water processing system to implement the circulation operation.

At this time, the operating conditions can be a pressure and/or a flow rate of dental
water.

The operating conditions are stored in the data processing part 252 of the control
section 250.

The data processing part 252 repeatedly compares the inputted operating conditions
with the data sensed from the pressure sensor and/or the flow sensor. At this time, as a
result of the comparison between the operating conditions and the sensed data, if the
sensed data satisfies the operating conditions (that is to say, if the sensed pressure is
higher than the inputted pressure or the sensed flow rate is less than the inputted flow
rate), the data processing part 252 transmits the operation start signal to the apparatus
control part 254. Conversely, as a result of the comparison between the operating
conditions and the sensed data, if the sensed data is found not to satisfy the operating
conditions, the data processing part 252 transmits the operation end signal to the
apparatus control part 254.

Upon receipt of the operation start signal, the apparatus control part 254 interrupts
the operation of the water purifier 200, converts the first valve 210 and the second
valve 240 from the opened state to the closed state, and actuates the circulation pump
220.

Accordingly, the first valve 210 shuts off the dental water exiting from the water
purifier 200 and redirects the dental water circulated through the second valve 240 into
the circulation pipe 120. The second valve 240 directs the dental water entering the
dental water processing apparatus 100 through the circulation pipe 120, not into the

discharge pipe 130 but toward the first valve 210. As the circulation pump 220 is
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actuated, the dental water in the circulation pipe 120 is continuously circulated to
prevent a biofilm from being created due to stagnation of the dental water.

Conversely, upon receipt of the operation end signal, the apparatus control part 254
interrupts the circulation operation of the dental water processing system and thereby
returns the dental water processing system to a normal state. To this end, the apparatus
control part 254 interrupts the operation of the circulation pump 220 and converts the
first and second valves 210 and 240 from the closed state to the opened state.

At this time, the data processing part 252 of the control section 250 continuously
compares the operating conditions inputted from the input section 140 with the data
sensed by the pressure sensor and/or the flow sensor 230. As a result of this
comparison, if the operating conditions are found to be satisfied, the data processing
part 252 transmits the operation start signal to the apparatus control part 254 to restart
the circulation operation.

Thus, once the circulation operation is completed, in the dental water processing
system, the inside of the circulation pipe 120 can be kept in a clean state, and therefore,
it is possible to continuously convey clean dental water to the medical appliances for
dental surgery.

Referring to FIG. 2b, the second embodiment of the dental water processing
apparatus 100 according to the present invention is constructed in the same manner as
the first embodiment, described above with reference to FIG. 2a, except that a third
valve 260 is additionally provided between the first valve 210 and the second valve
240, and a fourth valve 270 is additionally provided between the introduction pipe 110
and the water purifier 200 to communicate with the third valve 260.

The fourth valve 270 comprises a 3-way valve. The fourth valve 270 has flow paths
which ensure that, when the fourth valve 270 is opened, the tap water introduced
through the introduction pipe 110 is directed into the water purifier 200, and, when the
fourth valve 270 is closed, the dental water flowing into the fourth valve 270 from the
third valve 260 is directed into the water purifier 200.

A first valve 210 is disposed adjacent to the outlet port of the water purifier 200.

The first valve 210 has flow paths which ensure that, when the first valve 210 is
opened, the dental water exiting from the water purifier 200 is directed into the
circulation pipe 120, and, when the first valve 210 is closed, the dental water exiting
from the water purifier 200 is shut off and the dental water flowing into the first valve
210 from the third valve 260 in a dental water circulation procedure, which will be
described later in detail, is redirected into the circulation pipe 120.

A circulation pump 220 can be installed at a predetermined position on the
circulation pipe 120, into which the dental water flows with the first valve 210 opened.

In general, a motor pump is arranged in the water purifier 200 in order to increase
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the supply pressure of purified dental water so that the water pressure in the circulation
pipe 120 can be maintained constant by virtue of the power of the motor pump.
However, since it is necessary to ensure that, in the dental water circulation procedure,
which will be described later in detail, the dental water can be circulated through the
circulation pipe 120 even when the water purifier 200 is not actuated, the circulation
pump 220 is needed. Also, when appropriate water pressure cannot be maintained in
the circulation pipe 120 using only the motor pump in the water purifier 200, since the
length of the circulation pipe 120 is considerable, the circulation pump 220 can also be
operated.

As described above with reference to FIG. 1, some of the dental water directed into
the circulation pipe 120 through the first valve 210 is conveyed to the medical
appliances for dental surgery, which are connected to the circulation pipe 120, and the
remainder of the dental water is circulated and then redirected into the circulation pipe
120.

A pressure sensor and/or a flow sensor 230 for sensing the pressure and/or the flow
rate of the dental water can be installed at a preset position on the circulation pipe 120.
While this second embodiment, shown in FIG. 2b, illustrates that the pressure sensor
and/or the flow sensor 230 is installed on the circulation pipe 120 in the dental water
processing apparatus 100, the pressure sensor and/or the flow sensor 230 can be
installed at different positions on the circulation pipe 120.

The pressure sensor and/or the flow sensor 230 can repeatedly sense, at regular
intervals, the pressure and/or the flow rate of the dental water in the circulation pipe
120, and repeatedly transmit sensed data to the data processing part 252 of a control
section 250. The interval can be optionally set either by a user or by a manufacturer.

A second valve 240 is installed on the circulation pipe 120 in the dental water
processing apparatus 100 so that the dental water can be redirected into the circulation
pipe 120 after being circulated through the circulation pipe 120.

The second valve 240 has flow paths which ensure that, when the second valve 240
is opened, the dental water flowing into the second valve 240 from the circulation pipe
120 is directed into the discharge pipe 130, and, when the second valve 240 is closed,
the dental water is prevented from being directed into the discharge pipe 130 and
instead is directed toward the third valve 260, which will be described below in detail.

The third valve 260 is provided between the first valve 210 and the second valve
240. The third valve 260 comprises a 3-way valve. The third valve 260 has flow paths
which ensure that, when the third valve 260 is opened, the dental water flowing into
the third valve 260 from the second valve 240 is directed into the first valve 210, and,
when the third valve 260 is closed, the dental water flowing into the third valve 260

from the second valve 240 is directed into the fourth valve 270.
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The dental water processing apparatus 100 can be provided with the control section
250. The control section 250 controls the water purifier 200, the first valve 210, the
second valve 240, the third valve 260, the fourth valve 270 and the circulation pump
220, and receives the data sensed by the pressure sensor and/or the flow sensor 230.

An input section 140 can be connected to the control section 250, so that a user or a
manufacturer can input data required for controlling the dental water processing
system. The input section 140 can be attached outside the dental water processing
apparatus 100, and can be provided as a separate device. Also, it can be envisaged that
the input section 140 is not separately provided, but is connected to a central control
unit such as a computer or the like.

The control section 250 can be composed of the data processing part 252 and an
apparatus control part 254. The data processing part 252 functions to store the data
(operating conditions for the circulation of dental water) inputted from the input
section 140, process the inputted data and the data sensed by the pressure sensor and/or
the flow sensor 230, and transmit a circulation start signal or a circulation end signal to
the apparatus control part 254. The apparatus control part 254 functions to control the
operations of the water purifier 200, the first valve 210, the second valve 240, the third
valve 260, the fourth valve 270 and the circulation pump 220 in response to the
circulation start signal or the circulation end signal from the data processing part 252.

The data processing part 252 transmits the circulation start signal when the pressure
in the circulation pipe 120, which is transmitted from the pressure sensor 230, is higher
than the pressure which is inputted from the input section 140, and transmits the
circulation end signal when the pressure in the circulation pipe 120, which is
transmitted from the pressure sensor 230, is lower than the pressure which is inputted
from the input section 140.

Further, the data processing part 252 transmits the circulation start signal when the
flow rate in the circulation pipe 120, which is transmitted from the flow sensor 230, is
less than the flow rate which is inputted from the input section 140, and transmits the
circulation end signal when the flow rate in the circulation pipe 120, which is
transmitted from the flow sensor 230, is greater than the flow rate which is inputted
from the input section 140.

The case in which the sensed pressure is higher than the inputted pressure and the
sensed flow rate is less than the inputted flow rate corresponds to when only a small
number of medical appliances for dental surgery, which are connected to the
circulation pipe 120, are operated and not much dental water in the circulation pipe
120 is used. In this case, since not much dental water in the circulation pipe 120 is
used, a phenomenon occurs in which the dental water stagnates. As a consequence, the

probability of a biofilm being created on the inner surface of the circulation pipe 120
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embodiment shown in FIG. 2b, the tap water introduced through the introduction pipe
110 is purified using the water purifier 200, the purified dental water is directed into
the circulation pipe 120 with the first valve 210 opened, and the dental water directed
into the circulation pipe 120 is conveyed to the medical appliances for dental surgery,
which are connected to the circulation pipe 120.

The remaining dental water, which is left after being conveyed to the medical
appliances for dental surgery, enters the dental water processing apparatus 100 through
the circulation pipe 120 and is discharged through the discharge pipe 130 with the
second valve 240 opened.

If the medical appliances for dental surgery, which are connected to the circulation
pipe 120, are not used, the dental water in the circulation pipe 120 is not used, and
stagnates. If this situation is maintained for an extended period, as mentioned above in
the background part, a biofilm is likely to be created on the inner surface of the
circulation pipe 120, and harmful bacteria or pathogens can be produced in the
circulation pipe 120 due to the presence of the biofilm. These harmful bacteria or
pathogens can be transferred to a patient through the medical appliances for dental
surgery, which are connected to the circulation pipe 120, and can cause secondary
infections in the patient.

The dental water processing apparatus 100 according to the second embodiment of
the present invention, shown in FIG. 2b, is constructed in a manner such that, when the
medical appliances for dental surgery are not operated and the dental water stagnates in
the circulation pipe 120, circulation operation can be implemented to intentionally
circulate the dental water in the circulation pipe 120.

In the circulation operation in the dental water processing system, a user or a man-
ufacturer first inputs, through the input section 140, operating conditions for allowing
the dental water processing system to implement the circulation operation.

At this time, the operating conditions can be a pressure and/or a flow rate of dental
water.

The operating conditions are stored in the data processing part 252 of the control
section 250.

The data processing part 252 repeatedly compares the inputted operating conditions
with the data sensed from the pressure sensor and/or the flow sensor. At this time, as a
result of the comparison between the operating conditions and the sensed data, if the
sensed data satisfies the operating conditions (that is to say, if the sensed pressure is
higher than the inputted pressure or the sensed flow rate is less than the inputted flow

rate), the data processing part 252 transmits the operation start signal to the apparatus
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control part 254. Conversely, as a result of the comparison between the operating
conditions and the sensed data, if the sensed data does not satisfy the operating
conditions, the data processing part 252 transmits the operation end signal to the
apparatus control part 254.

Upon receipt of the operation start signal, the apparatus control part 254 controls
the water purifier 200, the first valve 210, the second valve 240, the third valve 260
and the fourth valve 270 in a manner such that the water purifier 200 is continuously
operated, the first valve 210 is held in the opened state, the second valve 240 is
converted from the opened state to the closed state, the third valve 260 is held in the
closed state, and the fourth valve 270 is converted from the opened state to the closed
State.

At this time, the circulation pump 220, installed on the circulation pipe 120, can be
operated under the control of the apparatus control part 254.

Hence, the fourth valve 270 prevents the tap water, flowing through the in-
troduction pipe 110, from being introduced into the water purifier 200, and allows the
dental water flowing therein from the third valve 260 to be introduced into the water
purifier 200. The water purifier 200 re-purifies the dental water introduced through the
fourth valve 270. The first valve 210 redirects the dental water re-purified by the water
purifier 200 into the circulation pipe 120. The second valve 240 directs the dental
water, circulated through the circulation pipe 120, into the third valve 260. The third
valve 260 directs the dental water flowing therein from the second valve 240 into the
fourth valve 270. Thanks to this fact, as the dental water stagnating in the circulation
pipe 120 can be circulated and then re-purified by the water purifier 200, not only can
the impurities, which may be generated in the circulation pipe 120, be removed, but it
is also possible to prevent a biofilm from being created due to the stagnation of the
dental water.

Conversely, upon receipt of the operation end signal, the apparatus control part 254
interrupts the circulation operation of the dental water processing system and thereby
returns the dental water processing system to a normal state. To this end, the apparatus
control part 254 interrupts the operation of the water purifier 200 and the circulation
pump 220 and converts the second and fourth valves 240 and 270 from the closed state
to the opened state.

Immediately before the circulation operation starts or after the circulation operation
is finished, since the dental water processing system does not operate, the operation of
the water purifier 200 is interrupted as described above. However, in the case where
the medical appliances for dental surgery, which are connected to the circulation pipe
120, are operated at the same time that the circulation operation is completed, the water

purifier 200 can be continuously operated without being interrupted.
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The reason why the operation of the first valve 210 and the third valve 260 is not
changed by the circulation end signal resides in that it is not necessary to change the
first valve 210 from the opened state even under the circulation operation or while the
dental water processing system is used, and the third valve 260 can be held in the
opened state or the closed state when the first valve 210 is held in the opened state, the
second valve 240 is held in the opened state and the fourth valve 270 is held in the
opened state.

At this time, the data processing part 252 of the control section 250 continuously
compares the operating conditions inputted from the input section 140 with the data
sensed by the pressure sensor and/or the flow sensor 230. As a result of this
comparison, if the operating conditions are found to be satisfied, the data processing
part 252 transmits the operation start signal to the apparatus control part 254 to restart
the circulation operation.

Thus, once the circulation operation is completed, in the dental water processing
system, the inside of the circulation pipe 120 can be kept in a clean state, and therefore,
it is possible to continuously convey clean dental water to the medical appliances for
dental surgery.

Mode for the Invention

FIG. 3 is a diagram schematically illustrating the construction of a dental water
processing system in accordance with another embodiment of the present invention.

Referring to FIG. 3, a dental water processing system includes a dental water
processing apparatus 300 having a water purifier, and a circulation pipe 320 connected
to the dental water processing apparatus 300.

An introduction pipe 310 having a water supply valve 312 for controlling the
supply of tap water (that is, municipal water) is connected to the dental water
processing apparatus 300. Tap water can be supplied into the dental water processing
apparatus 300 through the introduction pipe 310.

The circulation pipe 320 is connected to the dental water processing apparatus 300
such that some of the dental water purified by the water purifier arranged in the dental
water processing apparatus 300 can be conveyed to a medical appliance for dental
surgery, such as a unit chair, and the remainder of the dental water can be returned to
the dental water processing apparatus 300.

A branch pipe 322 is branched from a predetermined portion of the circulation pipe
320 by a T-joint and is connected to the unit chair (not shown). A shutoff valve 324 is
installed at a predetermined position on the branch pipe 322 and is capable of
preventing conveyance of the dental water to the unit chair.

The dental water processing apparatus 300 has a discharge pipe 330 for discharging
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contaminant-containing water produced in the dental water processing apparatus 300.

The dental water processing apparatus 300 further has an air pipe 510 for purging
the dental water from the dental water processing apparatus 300.

FIG. 4 is diagrams schematically illustrating embodiments of the dental water
processing apparatus 300 which is employed in the dental water processing system
shown in FIG. 3, wherein FIG. 4a illustrates a third embodiment and FIG. 4b illustrates
a fourth embodiment.

Referring to FIG. 4a, the third embodiment of the dental water processing apparatus
300 according to the present invention includes a water purifier 400 for purifying the
tap water introduced therein through the introduction pipe 310, a fifth valve 410, which
is connected to the water purifier 400 and communicates with the air pipe 510, a sixth
valve 420, which is connected to the fifth valve 410, a circulation pipe 320, which is
connected to the sixth valve 420, a circulation pump 440, which is disposed at a pre-
determined position on the circulation pipe 320, a seventh valve 430, which is installed
at a predefined position on the circulation pipe 320, and a discharge pipe 330, which is
connected to the seventh valve 430.

The water purifier 400 can be composed of a plurality of filters, a motor pump, a
purified water tank, and so forth. A conventional water purifier can be used as the
water purifier 400.

The water purifier 400 purifies the tap water, introduced therein through the in-
troduction pipe 310. Then, the purified dental water exits from the water purifier 400
through the outlet port of the water purifier 400.

The water purifier 400 functions to remove impurities contained in the tap water.
The water purifier 400 purifies the tap water introduced therein through the in-
troduction pipe 310 and discharges the purified dental water through the outlet port
thereof.

The fifth valve 410 is disposed adjacent to the outlet port of the water purifier 400.

The fifth valve 410 is a 3-way valve. The fifth valve 410 has flow paths which
ensure that, when the fifth valve 410 is opened, the dental water exiting from the water
purifier 400 is directed into the sixth valve 420, which will be described below in
detail, and, when the fifth valve 410 is closed, the dental water exiting from the water
purifier 400 is prevented from being directed into the sixth valve 420 and the
compressed air supplied through the air pipe 510 is directed into the sixth valve 420.

The fifth valve 410 is connected with the sixth valve 420, which in turn is
connected with the circulation pipe 320.

The sixth valve 420 comprises a 3-way valve. The sixth valve 420 has flow paths
which ensure that, when the sixth valve 420 is opened, the dental water flowing therein

through the fifth valve 410 or the compressed air flowing therein through the air pipe
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510 is directed into the circulation pipe 320, and, when the sixth valve 420 is closed,
the dental water from the fifth valve 410 or the compressed air from the air pipe 510 is
shut off and the dental water flowing therein through the seventh valve 430, which will
be described below in detail, is directed into the circulation pipe 320.

The circulation pump 440 is installed at the predetermined position on the
circulation pipe 320. That is to say, the circulation pump 440 can be located at the pre-
determined position on the circulation pipe 320, into which the dental water flows,
with the fifth valve 410 and the sixth valve 420 opened. Here, a motor pump (not
shown) is arranged in the water purifier 400 in order to increase the supply pressure of
purified dental water so that the water pressure in the circulation pipe 320 can be kept
constant by virtue of the power of the motor pump. However, since it is necessary to
ensure that, in the dental water circulation procedure, which will be described later in
detail, the dental water can be circulated through the circulation pipe 320 even when
the water purifier 400 is not actuated, the circulation pump 440 is needed. Also, when
appropriate water pressure cannot be maintained in the circulation pipe 320 using only
the motor pump in the water purifier 400, since the length of the circulation pipe 320 is
considerable, the circulation pump 440 can also be operated.

As described above with reference to FIG. 1, some of the dental water directed into
the circulation pipe 320 through the fifth valve 410 and the sixth valve 420 is conveyed
to the medical appliances for dental surgery, which are connected to the circulation
pipe 320, and the remainder of the dental water is circulated and then redirected into
the circulation pipe 320.

The seventh valve 430 is installed on the circulation pipe 320 in the dental water
processing apparatus 300 so that the dental water can be redirected into the circulation
pipe 320 after being circulated through the circulation pipe 320.

The seventh valve 430 comprises a 3-way valve. The seventh valve 430 has flow
paths which ensure that, when the seventh valve 430 is opened, the dental water or the
compressed air flowing therein from the circulation pipe 320 is directed into the
discharge pipe 330, and, when the seventh valve 430 is closed, the dental water is
prevented from being directed into the discharge pipe 330, and instead is directed into
the sixth valve 420.

An input section 340 can be connected to a control section 450, so that a user or a
manufacturer can input data required for controlling the dental water processing
system. The input section 340 can be attached outside the dental water processing
apparatus 300, and can be provided as a separate device. Also, it can be envisaged that
the input section 340 is not separately provided, but is connected to a central control
unit such as a computer or the like.

The control section 450 can be composed of a timer 452 and an apparatus control
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part 554. The timer 452 functions to store the data (data such as circulation operation
time and period and purging operation time and period), compare the time thereof with
the inputted data, and transmit a circulation operation start signal, a circulation
operation end signal, a purging operation start signal or a purging operation end signal
to the apparatus control part 454. The apparatus control part 554 functions to control
the operation of the water purifier 400, the fifth valve 410, the sixth valve 420, the
seventh valve 430 and the circulation pump 440 in response to the circulation
operation start signal, the circulation operation end signal, the purging operation start
signal or the purging operation end signal from the timer 452.

Therefore, in the dental water processing apparatus 300 according to the third
embodiment shown in FIG. 4a, the tap water, introduced through the introduction pipe
310, is purified using the water purifier 400, the purified dental water is directed into
the circulation pipe 320 with the fifth and sixth valves 410 and 420 opened, and the
dental water directed into the circulation pipe 320 is conveyed to the medical
appliances for dental surgery, which are connected to the circulation pipe 320.

The remaining dental water, which is left after being conveyed to the medical
appliances for dental surgery, enters the dental water processing apparatus 300 through
the circulation pipe 320 and is discharged through the discharge pipe 330 with the
seventh valve 430 opened.

If the medical appliances for dental surgery, which are connected to the circulation
pipe 320, are not used, the dental water in the circulation pipe 320 is not used, and
stagnates. If this situation persists for an extended period, as mentioned above in the
background part, a biofilm is likely to be created on the inner surface of the circulation
pipe 320, and harmful bacteria or pathogens can be produced in the circulation pipe
320 due to the presence of the biofilm. These harmful bacteria or pathogens can be
transferred to a patient through the medical appliances for dental surgery, which are
connected to the circulation pipe 320, and can cause secondary infections in the
patient.

The dental water processing apparatus 300 according to the third embodiment of the
present invention, shown in FIG. 4a, is constructed in a manner such that, when the
medical appliances for dental surgery are not operated and the dental water stagnates in
the circulation pipe 320, a circulation operation or purging operation can be im-
plemented to intentionally circulate or purge the dental water in the circulation pipe
320.

First, the circulation operation in the dental water processing system will be
described. A user or a manufacturer first inputs, through the input section 340, a
circulation operation time and period for allowing the dental water processing system

to implement the circulation operation.
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The circulation operation time may be the time at which the medical appliances of
the dental water processing system are not operated. In general, the times at which all
of the medical appliances are simultaneously stopped may include lunch time, the time
after closing time or the days that the dental office is closed, or may be a time that is
predefined by a user (a time that is predefined by a user for the circulation operation).

The circulation operation time and period are stored in the timer 452 of the control
section 450.

The timer 452 repeatedly compares the inputted circulation operation time with the
time of the timer 452. At this time, if the circulation operation time and the time of the
timer 452 (that is, the current time) correspond to each other, the timer 452 transmits
the circulation operation start signal to the apparatus control part 454.

Upon receipt of the circulation operation start signal, the apparatus control part 454
interrupts the operation of the water purifier 400, continuously holds the fifth valve
410 in the opened state, converts the sixth valve 420 from the opened state to the
closed state, actuates the circulation pump 440, and converts the seventh valve 430
from the opened state to the closed state.

Accordingly, the fifth valve 410 continuously shuts off the compressed air from the
air pipe 510, and the sixth valve 420 shuts off the dental water exiting from the water
purifier 400 and redirects the dental water, circulating through the seventh valve 430,
into the circulation pipe 320. As the seventh valve 430 is converted into the closed
state, the seventh valve 430 prevents the dental water from flowing into the discharge
pipe 330 and guides the dental water toward the sixth valve 420. Further, as the
circulation pump 440, which is located at the predetermined position on the circulation
pipe 320, is actuated, the dental water in the circulation pipe 320 is continuously
circulated to prevent a biofilm from being created due to stagnation of the dental water.

The timer 452 of the control section 450 repeatedly compares the inputted
circulation operation period with the time that has elapsed since the circulation
operation time. If the circulation operation period and the lapsed period correspond to
each other, the timer 452 transmits the circulation operation end signal to the apparatus
control part 454 of the control section 450.

Upon receipt of the circulation operation end signal, the apparatus control part 454
finishes the circulation operation of the dental water processing system and thereby
returns the dental water processing system to a normal state. To this end, the apparatus
control part 254 interrupts the operation of the circulation pump 440 and converts the
sixth and seventh valves 420 and 430 from the closed state to the opened state, so that
they are in a normal state.

The timer 452 of the control section 450 continuously compares the circulation

operation time with the current time. As a result of this comparison, if the circulation
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operation time and the current time correspond to each other, the timer 452 transmits
the circulation operation start signal to the apparatus control part 454 to restart the
circulation operation.

Thus, once the circulation operation is completed, in the dental water processing
system, the inside of the circulation pipe 320 can be kept in a clean state, and therefore,
it is possible to continuously convey clean dental water to the medical appliances for
dental surgery.

Next, the purging operation in the dental water processing system will be described.
A user or a manufacturer first inputs, through the input section 340, a purging
operation time and period at and for which the dental water processing system
implements a purging operation, and a refilling operation time and period, at and for
which the dental water processing system implements a refilling operation.

The purging and refilling operation times and periods are stored in the timer 452 of
the control section 450.

The timer 452 repeatedly compares the inputted purging operation time with the
time of the timer 452. When the purging operation time and the time of the timer 452
(that is, the current time) correspond to each other, the timer 452 transmits the purging
operation start signal to the apparatus control part 454.

Upon receipt of the purging operation start signal, the apparatus control part 454
interrupts the operation of the water purifier 400, switches the fifth valve 410 to the
closed state, and continuously keeps the sixth valve 420 and the seventh valve 430 in
the opened state.

Accordingly, the fifth valve 410 directs the compressed air from the air pipe 510
into the sixth valve 420, and the sixth valve 420 directs the compressed air into the
circulation pipe 320. The compressed air, introduced into the circulation pipe 320,
purges the dental water in the circulation pipe 320 through the seventh valve 430 and
the discharge pipe 330.

As the purging operation is implemented in this way, the dental water in the
circulation pipe 320 is purged to the outside, and thereby, it is possible to prevent a
biofilm from being created due to the presence of dental water in the circulation pipe
320.

The timer 452 of the control section 450 repeatedly compares the inputted purging
operation period with the time that has elapsed since the purging operation time. If the
purging operation period and the lapsed time correspond to each other, the timer 452
transmits the purging operation end signal to the apparatus control part 454 of the
control section 450.

Upon receipt of the purging operation end signal, the apparatus control part 454

finishes the operation of purging the dental water processing system. At this time, by



22

WO 2008/018669 PCT/KR2007/000503

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

switching the seventh valve 430 into the closed state, the space inside the circulation
pipe 320 can be maintained in a state in which it is filled with the compressed air.

The timer 452 repeatedly compares the refilling operation time, inputted from the
input section 340, with the current time. When the refilling operation time and the
current time correspond to each other, the timer 452 transmits the refilling operation
start signal to the apparatus control part 454 to start the refilling operation.

Namely, the fifth valve 410 is converted into the opened state, and the seventh
valve 430 is converted into the opened state. By this fact, the space inside the
circulation pipe 320, which is filled with the compressed air, is refilled with the dental
water.

Thus, once the purging operation is completed, in the dental water processing
system, the inside of the circulation pipe 320 can be kept in a clean state, and therefore,
it is possible to continuously convey clean dental water to the medical appliances for
dental surgery. Further, if desired, by adding various chemicals into the compressed air
or heating the compressed air to a high temperature and then introducing the heated
compressed air into the circulation pipe 320, organic substances, such as bacteria or
pathogens, which cling to the inner surface of the circular pipe 320, can be removed.

Referring to FIG. 4b, the fourth embodiment of the dental water processing
apparatus 300 according to the present invention is constructed in the same manner as
the third embodiment, described above with reference to FIG. 4a, except that an eighth
valve 460 is additionally provided between the sixth valve 420 and the seventh valve
430, and a ninth valve 470 is additionally provided between the introduction pipe 310
and the water purifier 400 to communicate with the eighth valve 460.

The eighth valve 460 is a 3-way valve. The eighth valve 460 has flow paths that
ensure that, when the eighth valve 460 is opened, the dental water flowing therein from
the seventh valve 430 is directed into the sixth valve 420, and, when the eighth valve
460 is closed, the dental water flowing therein from the seventh valve 430 is directed
into the ninth valve 470.

The ninth valve 470 is a 3-way valve. The ninth valve 470 has flow paths that
ensure that, when the ninth valve 470 is opened, the tap water flowing therein through
the introduction pipe 310 is directed into the water purifier 400, and, when the ninth
valve 470 is closed, the dental water flowing therein from the eighth valve 460 is
directed into the water purifier 400.

The dental water processing apparatus 300 can be provided with a control section
450. The control section 250 controls the water purifier 400, the fifth valve 410, the
sixth valve 420, the seventh valve 430, the eighth valve 460, the ninth valve 470 and
the circulation pump 440.

Also, similar to the third embodiment shown in FIG. 4a, an input section 340 can be
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connected to the control section 450, so that a user or a manufacturer can input data
required for controlling the dental water processing system. The control section 450
can be composed of a timer 452 and an apparatus control part 454. The timer 452
functions to store the data (data such as circulation operation time and period and a
purging operation time and period), compare the time thereof with the inputted data,
and transmit a circulation operation start signal, a circulation operation end signal, a
purging operation start signal, a purging operation end signal, a refilling operation start
signal or a refilling operation end signal to the apparatus control part 454. The
apparatus control part 454 functions to control the operation of the water purifier 400,
the fifth valve 410, the sixth valve 420, the seventh valve 430, the eighth valve 460, the
ninth valve 470 and the circulation pump 440 in response to the various signals from
the timer 452.

Therefore, in the dental water processing apparatus 300 according to the fourth
embodiment, shown in FIG. 4b, the tap water introduced through the introduction pipe
310 is purified using the water purifier 400, the purified dental water is directed into
the circulation pipe 320 with the fifth and sixth valves 410 and 420 opened, and the
dental water directed into the circulation pipe 320 is conveyed to the medical
appliances for dental surgery, which are connected to the circulation pipe 320.

The remaining dental water, which is left after being conveyed to the medical
appliances for dental surgery, enters the dental water processing apparatus 300 through
the circulation pipe 320, and is discharged through the discharge pipe 330 with the
seventh valve 430 opened.

The circulation operation in the dental water processing system according to the
fourth embodiment, shown in FIG. 4b will be described. A user or a manufacturer first
inputs, through the input section 340, a circulation operation time and period for
allowing the dental water processing system to conduct the circulation operation.

The circulation operation time and period are stored in the timer 452 of the control
section 450.

The timer 452 repeatedly compares the inputted circulation operation time with the
time of the timer 452. At this time, if the circulation operation time and the time of the
timer 452 (that is, the current time) are the same as each other, the timer 452 transmits
the circulation operation start signal to the apparatus control part 454.

Upon receipt of the circulation operation start signal, the apparatus control part 454
controls the water purifier 400, the circulation pump 440, the fifth valve 410, the sixth
valve 420, the seventh valve 430, the eighth valve 460 and the ninth valve 470 in a
manner such that the water purifier 400 is continuously operated, the circulation pump
440 is actuated, the fifth valve 410 and the sixth valve 420 are continuously kept in the
opened state, and the seventh valve 430, the eighth valve 460 and the ninth valve 470
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are switched from the opened state to the closed state.

Accordingly, in the circulation operation, the ninth valve 470 prevents tap water
from being introduced into the water purifier 400, introduces the dental water flowing
therein from the eighth valve 460 into the water purifier 400 to allow the dental water
to be re-purified so that the dental water, which is likely to be contaminated while
being circulated through the circulation pipe 320, can be re-purified, and directs the re-
purified dental water into the circulation pipe 320 through the fifth and sixth valves
410 and 420. The dental water, having passed through the circulation pipe 320, is
redirected into the ninth valve 470 through the seventh and eighth valves 430 and 460
to repeat the above-described procedure.

In the above-described circulation operation, as the dental water stagnating in the
circulation pipe 320 can be circulated and then re-purified by the water purifier 400,
the impurities, which can be generated in the circulation pipe 320, can be removed, and
it is possible to prevent a biofilm from forming due to the stagnation of the dental
water.

The timer 452 of the control section 450 repeatedly compares the inputted
circulation operation period with the time that has elapsed since the circulation
operation time. If the circulation operation period and the elapsed time are the same as
each other, the timer 452 transmits the circulation operation end signal to the apparatus
control part 454 of the control section 450.

Upon receipt of the circulation operation end signal, the apparatus control part 454
finishes the circulation operation of the dental water processing system and thereby
returns the dental water processing system to a normal state. To this end, the apparatus
control part 254 interrupts the operation of the water purifier 400 and the circulation
pump 440 and switches the seventh valve 430, the eighth valve 460 and the ninth valve
470 from the closed state to the opened state.

The timer 452 of the control section 450 continuously compares the circulation
operation time with the current time. As a result of this comparison, if the circulation
operation time and the current time are the same as each other, the timer 452 transmits
the circulation operation start signal to the apparatus control part 454 to restart the
circulation operation.

Thus, once the circulation operation is completed, in the dental water processing
system, the inside of the circulation pipe 320 can be maintained in a clean state, and
therefore, it is possible to continuously convey clean dental water to the medical
appliances for dental surgery.

Next, the operation of purging the dental water processing system according to the
forth embodiment shown in FIG. 4b will be described. A user or a manufacturer first

inputs through the input section 340 a purging operation time and period at and for
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which the dental water processing system implements a purging operation, and a
refilling operation time and period at and for which the dental water processing system
implements refilling operation.

The purging and refilling operation times and periods are stored in the timer 452 of
the control section 450.

The timer 452 repeatedly compares the inputted purging operation time with the
time of the timer 452. At this time, if the purging operation time and the time of the
timer 452 (that is, the current time) are the same as each other, the timer 452 transmits
the purging operation start signal to the apparatus control part 454.

Upon receipt of the purging operation start signal, the apparatus control part 454
interrupts the operation of the water purifier 400, switches the fifth valve 410 into the
closed state, and continuously holds the sixth valve 420 and the seventh valve 430 in
the opened state.

Accordingly, the fifth valve 410 directs the compressed air from the air pipe 510
into the sixth valve 420, and the sixth valve 420 directs the compressed air into the
circulation pipe 320. The compressed air introduced into the circulation pipe 320
purges the dental water in the circulation pipe 320 through the seventh valve 430 and
the discharge pipe 330.

As the purging operation is implemented in this way, the dental water in the
circulation pipe 320 is purged to the outside, and thereby, it is possible to prevent a
biofilm from forming due to the presence of dental water in the circulation pipe 320.

The timer 452 of the control section 450 repeatedly compares the inputted purging
operation period with the time that has elapsed since the purging operation time. If the
purging operation period and the elapsed time are the same as each other, the timer 452
transmits the purging operation end signal to the apparatus control part 454 of the
control section 450.

Upon receipt of the purging operation end signal, the apparatus control part 454
finishes the purging operation of the dental water processing system. At this time, by
switching the seventh valve 430 into the closed state, the space inside the circulation
pipe 320 can be maintained in a state in which it is filled with the compressed air.

The timer 452 repeatedly compares the refilling operation time, inputted from the
input section 340, with the current time. When the refilling operation time and the
current time are the same as each other, the timer 452 transmits the refilling operation
start signal to the apparatus control part 454 to start the refilling operation.

Namely, the fifth valve 410 is switched into the opened state, and the seventh valve
430 is switched into the opened state. By this fact, the space inside the circulation pipe
320, which is filled with the compressed air, is refilled with the dental water.

Thus, once the purging operation is completed, in the dental water processing
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system, the inside of the circulation pipe 320 can be maintained in a clean state, and
therefore, it is possible to continuously convey clean dental water to the medical
appliances for dental surgery. Further, if desired, by adding various chemicals into the
compressed air or heating the compressed air to a high temperature and then in-
troducing the heated compressed air into the circulation pipe 320, organic substances,
such as bacteria or pathogens, which cling to the inner surface of the circular pipe 320,
can be removed.

At this time, although the circulation operation, the purging operation and the
refilling operation, explained in each of the third and fourth embodiments, can be im-
plemented separately, it can be envisaged that the circulation operation can be im-
plemented for a predetermined period, the purging operation is continuously im-
plemented to purge the dental water in the circulation pipe, and then, when the dental
water is needed, the refilling operation is implemented to refill the dental water in the
circulation pipe. Further, it can be envisaged that the purging operation is first im-
plemented to purge the dental water in the circulation pipe, the refilling operation is
implemented after the lapse of a predetermined period to refill the dental water in the
circulation pipe, and then, the circulation operation is implemented immediately before
the use of the dental water, to thereby prevent the dental water from stagnating in the
circulation pipe.

Although preferred embodiments of the present invention have been described for
illustrative purposes, those skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing from the scope and spirit of

the invention as disclosed in the accompanying claims.

Industrial Applicability

The present invention can be used in a dental office, etc., which is equipped with a
dental water supply system. The dental water processing system according to the
present invention can prevent a biofilm from forming on the inner surface of a

circulation pipe through circulating or purging the dental water in the circulation pipe.
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Claims

A dental water processing system for conveying dental water to a unit chair for
dental surgery, comprising:

a circulation pipe connected to a water purifier to supply dental water to the unit
chair for dental surgery;

a first valve placed between the water purifier and the circulation pipe;

a second valve installed at a predefined position on the circulation pipe;

a circulation pump installed at a predetermined position on the circulation pipe;
a pressure sensor and/or a flow sensor installed at a preset position on the
circulation pipe; and

a control section for controlling the first valve, the second valve, the circulation
pump, and the pressure sensor and/or the flow sensor,

wherein the control section controls the first valve, the second valve and the
circulation pump in response to a pressure and/or a flow rate sensed by the
pressure sensor and/or the flow sensor so as to open and close a circulation
structure of the circulation pipe to thereby circulate dental water.

The dental water processing system according to claim 1, further comprising:

a third valve placed between the first valve and the second valve; and

a fourth valve installed at a predetermined position on an introduction pipe for
supplying tap water to the water purifier,

wherein the third valve and the fourth valve are controlled by the control section.
The dental water processing system according to claim 1 or 2, wherein the first
valve is placed adjacent to an outlet port of the water purifier and has flow paths
that ensure that, when the first valve is opened, dental water exiting from the
water purifier is directed into the circulation pipe, and, when the first valve is
closed, dental water circulated through the circulation pipe is redirected into the
circulation pipe.

The dental water processing system according to claim 1 or 2, wherein the
second valve has flow paths that ensure that, when the second valve is opened,
dental water circulated through the circulation pipe is directed into a discharge
pipe, and, when the second valve is closed, dental water circulated through the
circulation pipe is directed into the first valve.

The dental water processing system according to claim 2, wherein the third valve
has flow paths that ensure that, when the third valve is opened, dental water
flowing therein from the second valve is directed into the first valve, and, when
the third valve is closed, the dental water flowing therein from the second valve

is directed into the fourth valve.



28

WO 2008/018669 PCT/KR2007/000503

[6]

[7]

[8]

[9]

[10]

[11]

[12]

The dental water processing system according to claim 2, wherein the fourth
valve has flow paths that ensure that, when the fourth valve is opened, tap water
introduced through the introduction pipe is directed into the water purifier, and,
when the fourth valve is closed, dental water flowing therein from the third valve
is directed into the water purifier.

The dental water processing system according to claim 1 or 2, further
comprising:

a discharge pipe connected to the second valve.

The dental water processing system according to claim 1 or 2, further
comprising:

at least one branch pipe, which branches from the circulation pipe and is
connected to the unit chair,

wherein a shutoff valve is installed at a predetermined position on the branch
pipe.

The dental water processing system according to claim 1, wherein the control
section comprises:

a data processing part for comparing data acquired from the pressure sensor and/
or the flow sensor with an operating condition; and

an apparatus control part for controlling operation of the water purifier, the
circulation pump, the first valve and the second valve in response to a signal
from the data processing part.

The dental water processing system according to claim 2, wherein the control
section comprises:

a data processing part for comparing data acquired from the pressure sensor and/
or the flow sensor with an operating condition; and

an apparatus control part for controlling operation of the water purifier, the
circulation pump, the first valve, the second valve, the third valve and the fourth
valve in response to a signal from the data processing part.

The dental water processing system according to claim 2, further comprising:

an input section connected to the control section so that a user can input a
pressure value and/or a flow rate value as the operating condition.

A dental water processing system for conveying dental water to a unit chair for
dental surgery, comprising:

a circulation pipe connected to a water purifier and the unit chair for dental
surgery; and

an air pipe connected to the circulation pipe,

wherein dental water is circulated by opening and closing the circulation pipe, or

dental water in the circulation pipe is purged by introducing compressed air from
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the air pipe into the circulation pipe.

A dental water processing system for conveying dental water to a unit chair for
dental surgery, comprising:

a circulation pipe connected to a water purifier to supply dental water to the unit
chair for dental surgery;

a fifth valve placed between the water purifier and the circulation pipe;

an air pipe connected to the fifth valve;

a sixth valve, placed at a region where the water purifier and the circulation pipe
are connected with each other;

a seventh valve, placed at a predefined position on the circulation pipe;

a discharge pipe connected to the seventh valve;

a circulation pump installed at a predetermined position on the circulation pipe;
and

a control section for controlling the fifth valve, the sixth valve, the seventh valve,
and the circulation pump.

The dental water processing system according to claim 13, further comprising:
an eighth valve placed between the sixth valve and the seventh valve; and

a ninth valve placed between an introduction pipe for supplying tap water to the
water purifier and the water purifier,

wherein the eighth valve and the ninth valve are controlled by the control
section.

The dental water processing system according to claim 13 or 14, wherein the
fifth valve has flow paths that ensure that, when the fifth valve is opened, dental
water exiting from the water purifier is directed into the sixth valve, and, when
the fifth valve is closed, compressed air supplied through the air pipe is directed
into the sixth valve.

The dental water processing system according to claim 13 or 14, wherein the
sixth valve has flow paths that ensure that, when the sixth valve is opened, dental
water exiting from the water purifier or compressed air flowing therein through
the air pipe is directed into the circulation pipe, and, when the sixth valve is
closed, dental water circulated through the circulation pipe is redirected into the
circulation pipe.

The dental water processing system according to claim 13 or 14, wherein the
seventh valve has flow paths that ensure that, when the seventh valve is opened,
dental water circulating through the circulation pipe is directed into the discharge
pipe, and, when the seventh valve is closed, dental water circulating through the
circulation pipe is directed into the sixth valve.

The dental water processing system according to claim 14, wherein the eighth
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valve has flow paths that ensure that, when the eighth valve is opened, dental
water flowing therein from the seventh valve is directed into the sixth valve, and,
when the eighth valve is closed, dental water flowing therein from the seventh
valve is directed into the ninth valve.

[19] The dental water processing system according to claim 14, wherein the ninth
valve has flow paths that ensure that, when the ninth valve is opened, tap water
flowing therein through the introduction pipe is directed into the water purifier,
and, when the ninth valve is closed, dental water flowing therein from the eighth
valve is directed into the water purifier.

[20] The dental water processing system according to claim 13 or 14, further
comprising:
at least one branch pipe branched from the circulation pipe and connected to the
unit chair,
wherein a shutoff valve is installed at a predetermined position on the branch
pipe.

[21] The dental water processing system according to claim 13, wherein the control
section comprises:

a timer for comparing an already inputted time and a current time; and

an apparatus control part for controlling the water purifier, the fifth valve, the
sixth valve, the seventh valve, and the circulation pump in response to a signal
from the timer.

[22] The dental water processing system according to claim 14, wherein the control
section comprises:

a timer for comparing an already inputted time with a current time; and

an apparatus control part for controlling the water purifier, the fifth valve, the
sixth valve, the seventh valve, the eighth valve, the ninth valve, and the
circulation pump in response to a signal from the timer.

[23] The dental water processing system according to claim 15, further comprising:
an input section connected to the control section so that a user can input a time

and a period.
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