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DENTAL EVACUATOR DISINFECTANT AND FLUSH SYSTEM

ABSTRACT OF THE DISCLOSURE

A disinfectant and flush system for a dental waste
evacuator comprises a container filled with disinfectant and
connected to the interior of a main flow tube of the
evacuator, positioned between a disposable mouth piece and a
suction source. A control valve is installed between a
tubing leading from the disinfectant container and the main
flow tube, which ensures that the disinfectant is admitted
into the main flow tube during operation of the evacuator to

flush the tube continually or intermittently.
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DENTAL EVACUATOR DISINFECTANT AND FLUSH SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates to dental equipment
in general, and more particularly to an evacuator
disinfectant and flush system.

An evacuator is a device used by a dentist to
evacuate excess saliva and debris from the mouth area while
the dentist does dental work in the patient's mouth. The
evacuator usually includes a disposable mouth piece in the
form of an end pipe element placed in the patient's mouth
and is connected to a suction source by an extended tube,
and serves to suck out the waste material and saliva from
the mouth area for disposal into a waste container.

While the particular pipe element inserted in the
mouth is generally disposable or, at least, sterilizable,
the main flow tube leading from the mouth plece to the waste
container is reused as a stationary part of the evacuator
and therefore builds up on its interior walls contaminants,
contagious particles, etc. which can accumulate and build
obstructions to the suction flow as well as providing a
breeding ground for contamination and infection. A
technical dental assistant is required to flush out the

tubing leading to the waste container, generally once a day.
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However, at the end of the day there is already
contamination build-up in the tubing. Furthermore, the job
of flushing is a messy one which is to be avoided. 1In
addition, the obstruction build-up may require manual
cleaning of the flow tube. Also, organic tissue may
accumulate in the tubing and become of such large
proportions that in accordance with Federal regulations may
require special handling and disposal.

Cleaning and flushing of the flow is typically
carried out with special disinfectants which are stored 1in
special containers and connected by additional tubing to the
flow tube of the evacuator. Such additional tubing has also
required storage and/or should be disposable.

Accordingly, there is a need to provide means that
would make flushing and cleaning of the waste evacuator

tubing much easier and faster and which greatly reduce the
possibility of contamination and infectilon.



SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide a dental evacuator flushing system which provides
flushing and disinfecting of the dental waste evacuator
during its operation.

In brief, there is provided a flushing system
which is connected to the main flow tube of the dental
evacuator and includes a container filled with liquid
disinfectant. A supply tube connecting the interior of the
container with the main flow tube joins the main flow tube
through a coupler and positioned along the main flow tube.
Preferably the coupler is positioned at the junction of the
flow tube and the mouth piece. A source of suction 1is
provided to the main flow tube.

The coupler may be constructed either to allow a
continual low-rate flow of disinfectant from the container
into the main flow tube, or an intermittent disinfectant
flow to provide periodic flushing of the system. However,
in both cases, flushing of the dental evacuator is performed
during its operation, whereby manual cleaning of the main
flow tube would be avoided.

In an embodiment, the coupler is a T-connector
having a first bore connected to the supply tube from the
disinfectant container, and a second bore normal to the
first bore and coinciding with the through passage between
the mouth piece and the main flow tube. Normally the
suction provided by the suction source of the evacuator
would only be sufficient to pull in the saliva from the
mouth area but insufficient to draw disinfectant into the
main flow tube passage to flush the latter. However, in the

arrangement according to the present invention, when some
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debris or excess saliva is sucked into the mouth piece, 1t
provides an obstruction which at least partially blocks the
mouth piece. This obstruction in the mouth piece cuts down
the suction through the mouth piece thereby automatically
increasing the suction from the disinfectant container
allowing disinfectant to pass from the supply tube through
the first bore of the connector into the main flow tube.

Tn another embodiment, the coupler has the bore
connected to the disinfectant-supply tube formed as a
venturi outlet which would ensure a low-rate continual flow
of the disinfectant into the main flow tube.

In a further embodiment, a one-way valve, for
example a spring-biased ball valve, is inserted in the bore
coaxial with the through passage of the main flow tube. The
ball valve only permits the disinfectant flow in a flushing
direction and would prevent a reverse flow into the
patient's mouth even 1f the patient inhales.

A disinfectant-containing jar or container may be
provided separately from the main flow tube. Alternately,
the disinfectant container can fit directly onto the main
f1ow tube and includes a small pipe immersed in the
disinfectant and terminating at an upper end with a bent
venturi-outlet which opens into the main flow tube to pass
thereinto a continuous low-rate flow of the disinfectant.

The aforementioned objects, features and
advantages of the invention will, in part, be pointed out

with particularity, and will, in part, become obvious from
the following more detailed description of the invention,
taken in conijunction with the accompanying drawings, which

form an integral part thereof.



BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic view of a dental

evacuator and flush system according to the present

invention;
Fig. 2 is a sectional view through a detail 2 of

Fig. 1, on an enlarged scale;
Fig. 3 is a modiflied embodiment of a T-connector

shown in Fig. 2;
Figs. 4a and 4b are sectional views through a one-

way control valve included in the T-connector, and shown 1n

an open and closed position, respectively;
Fig. 5 is a diagrammatic view of the evacuator

flushing system provided with a timer; and

Fig. 6 is a sectional view through a container

fFitted directly onto a main flow tube of the evacuator and

flush system, according to still another embodiment of the

present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings in detail, Fig. 1
illustrates an evacuator disinfectant and flush system 10
according to the present invention. The flush system
includes a main central flow tube 12. A generally
disposable, or at least sterilizable mouth piece or pilpe
element 14 includes at its upper end a curved portion
insertable into a user's mouth and its lower end 15 a
connection for normal insertion into the main flow tube 12
so that mouth piece 14 is firmly held in place. A suction
source 16, for example, a suction pump, is connected to the
main flow tube to suck off saliva and debris from the mouth
area and into a waste container designated at 18.

A separate jar or container 20 filled with liquid
disinfectant 22 of any suitable conventional type 1s
provided in the evacuator and flush system 10. A
disinfectant supply tube 24 has its lower end immersed in
the liquid disinfectant 22 and can draw the disinfectant or
cleaning liguid into the main flow tube 12 of the system.
An air vent tube 26 can be inserted with its end into the
interior of container 20. The disinfectant containing jar
20 has a stopper 28 tightly closing a neck portion 30 of the
jar and provided with through holes 32 and 34 for passing
tubes 24 and 26 therethrough.

The end of the supply tube 24 connects into a
coupler 38 installed on the main flow tube 12. A flow rate
control device 40 of any suitable known type can be
optionally connected in the flow path of the disinfectant.

As best seen in Fig. 2 the coupler 38 1in the
embodiment illustrated is a T-connector accommodated in a

housing 42 having a central vertical bore 44 formed 1in
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alignment with or as a part of the passageway of the main
flow tube 12, and a substantially horizontal connector
portion 46 into which the end of supply tube portion 36
connects. The supply tube can be held in place by a spring
clamp 48, or other device. As shown in Fig. 2, the mouth
piece 14 can have its lower end 15 removably slipped onto a
threaded or serrated extension 50 provided in the bore 44 of
the T-connector 38. It is, of course, understandable, that
T-connector 38 can be made integral with the main flow tube
12 as an enlarged portion of the latter or separately

therefrom. In the case of a separate construction sealed
connections between the couple housing and the tubing are to

be provided.

The operation of the evacuator disinfectant and

flush system with the control T-connector 1s as follows: 1In
a normal suction process, the suction provided by the source
of suction 16 in the main flow tube pulls the saliva from
the mouth into the disposable mouth piece 14 and then into
flow tube 12 for waste disposal. However, the suction is
not sufficient to draw in the disinfectant from the
container 20. As debris or excess saliva from the mouth 1is
sucked into the tube 12 it eventually provides an
obstruction in the flow passage of the mouth piece pipe 14,
increasing the suction to the supply tube 24 and thus to the
disinfectant-containing jar 20 to thereby suck up the liquid
disinfectant 22 and permit the same to pass into the main
flow tube 12. This flow of disinfectant serves to flush any
debris build up in the main flow tube 12 and to disinfect it
thereby preventing accumulation of contaminants and avoiding
infection spread. Once the obstruction is dislodged, the
flow of disinfectant will stop. Thus, in the embodiment of
a T-shaped connector, an intermittent flushing and

disinfecting of the flow path takes place whenever an
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obstruction caused by debris or the like occurs during
actual use of the evacuator. A flow rate control device 40
of any well known type can be optionally included. This
device controls the amount of flow each time the liquid

disinfectant is sucked into the tube 12.

Fig. 3 illustrates an alternate embodiment of the
coupler 38. The inlet portion 36 to which 1s connected the
supply tube 24 from the disinfectant container includes a
Venturi-shaped opening 52 which is in communication with the
central passageway 44 formed 1n the valve 38, in alignment
with the remaining part of the flow tube 12. A venturil
effect is providing for a continuous low-rate flow of the
liquid disinfectant into the main tube stream at all times,
thus cleaning and disinfecting the main flow tube during
actual use thereof. The flow rate will be in the droplet
form but it will be continuous.

In the embodiment of the coupler illustrated in
Figs. 4a and 4b, the coupler 38 includes housing 42 which
may be integral with tube 12 and is provided with two
passageways 44 and 53 formed at substantially right angles
to each other. Inlet tube portion 53 receives the flow of
disinfectant from the supply. Central passageway 44 is
formed with a cylindrical portion 54 of enlarged diameter,
which receives therein a ball valve 56 biased by a spring 58
in an upward direction of closing of the valve movable
within the enlarged portion 54 of the central passageway
between an open position shown 1n Fig. 4a and a closed
position of Fig. 4b. The one-way spring-loaded control ball
valve permits the flow of saliva and/or debris contained
therein only in the normal direction. During such normal
operation, the suction downward, and the downward flow of
saliva and debris operates against the biasing spring and

keeps the ball valve open. Should the patient inhale, the
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ball valve 38 will move upwardly and close to prevent a
reverse flow of the disinfectant into the patient's mouth.
Normally, suction in the main flow tube 12 is sufficient to
prevent any amount of disinfectant from flowing into the
patient's mouth. Nevertheless one-way control valve 38 of
the embodiment of Figs. 4a and 4b can be, however, utilized
to further ensure that no such disinfectant backflow occurs.

With reference to Fig. 5, it will be seen that a
timer 60 can be added in the system between the disinfectant
container 20 and the coupler 38 to provide a timed regular
flushing of the system. A meter 62 may also be inter-
connected in the disinfectant supply tube 24 to control the
amount of flushing liquid provided at periodic intervals
controlled by the timer 60. The timer can be adjusted by a
technician so that, for example, flushing of the system
would take place every three hours, or the like.

Fig. 6 shows the embodiment in which, in place of
a separate coupler, a container 70 filled with disinfectant
72 is fitted directly onto the main flow tube 12. A filling
opening 74 is tightly closed with a stopper 76 whereas a
vent air opening 78 1s provided at the opposite side of the
container 70. An elongated pipe 80 extending into the
interior of container 70 includes an end portion 82 bent at
right angles to the remaining portion thereof and opening
into the interior of the main flow tube 12. End portion 82
has a venturi opening so that a continuous sucking-in of a
low rate flow of disinfectant is provided throughout the
entire use of the evacuator systenmn.

In all the above described embodiments, a
continual or intermittent flushing of the evacuator system
during the use thereof also provides that the flow of
disinfectant can break up tissue particles and prevent their
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accumulation into larger masses which would otherwise
require special handling and disposal.

It should be understood that the diameter size of
the respective passageways or tubes can be selected to
determine the amount of disinfectant flow and suction
amounts in the respective tubes.

While particular embodiments of the present
invention have been shown as described, it will be obvious
to those skilled in the art that changes and modifications
may be made without departing from the invention 1in 1its
broader aspects. Therefore, the aim in the appended claims
is to cover all changes and modifications as fall within the
true spirit and scope of the invention. The matter set
forth in the foregoing description and accompanying drawings
is offered by way of illustration only and not as a
limitation. The actual scope of the invention is intended
to be defined in the following claims when viewed in their

proper perspective based on the prior art.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY

OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An evacuator disinfectant and flush system for a dental
waste evacuator having a mouth piece insertable into a patient’s
mouth, a main flow tube, a waste disposal connected to said main
flow tube, and a suction source which sucks saliva and dental

waste from a mouth area 1into said flow tube, the system

comprising:

disinfectant supply means connected to the main flow tube

via tube connecting means; and

control means connectable to said mouth piece and connected
to said tube connecting means and said main flow tube,
respectively, said control means being constructed to
convey saliva and dental waste from said mouth piece to

prr
p—

said main flow tube and to control the drawing of a flow otf

disinfectant from said disinfectant supply means to said

main flow tube so as to permit said flow of disinfectant

into said main flow tube during operation of the dental

waste evacuator.

2 . A system as in claim 1, wherein said control means 1s
constructed so that it permits said disinfectant flow i1nto said
main flow tube when debris sucked into said mouth piece causes
obstruction therein, thereby causing increase in suction 1n said
connecting means and drawing said disinfectant from said supply

means to said main flow tube through said connecting means.

3. A system as in claim 1, wherein said control means 1is
constructed to draw said disinfectant into said main flow tube

intermittently during said operation.
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4 . A system as 1in claim 1, wherein said control means 1s
constructed to draw said disinfectant into said main flow tube

continuously during said operation.

5. A system as in claim 1, wherein said control means 1s a
coupler disposed between said mouth piece and said main flow tube
and including a T-connector having a housing formed with a first
central passageway aligned with a through flow of said main flow
tube and a second passageway extending at substantially right
angles with said central passageway and being 1n communication
with said tube connecting means, sald second passageway beling

venturi-shaped to ensure a continual low rate flow 1nto said main

flow tube during said operation.

6 . A system as in claim 1, wherein said mouth pilece 1s
disposable.
7 . A system as in claim 1, and further comprising flow rate

control means incorporated in said tube connecting means between

said disinfectant supply means and said control means.

8 . A system as in claim 1, wherein said disinfectant supply
means includes a container which fits onto said main flow tube

and is filled with disinfectant, and an alr vent means.

9. A system as in claim 1, and further comprising timer means

installed in said tube connecting means to determine periodic

intervals for permitting said
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disinfectant flow into said main flow tube so as to provide

regular flushing of the system.

10. A system as in claim 9, further comprising meter means

installed in said tube connecting means for controlling an amount

of disinfectant admitted at said periodic intervals 1into said

main flow tube.

11. A system as in claim 1, wherein said control means further
comprises a spring-biased one-way ball valve disposed 1n a flow

passage from said mouth piece to said main flow tube.
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