10

15

20

25

30

-1 -

DESCRIPTION

Title of the Invention

DENTAL HANDPIECE

Technical Field
[0001] The present invention relates to a dental handpiece for driving a dental piece such

as a file and/or a reamer attached to a tip portion in order to treat a root canal of a tooth.

Background Art

[0002] As adental piece, a file and/or a reamer are generally used when performing a root
canal treatment, such as scraping a wall surface of a root of a decayed tooth of a patient,
removing a lump of pus and/or a filler clogged at a tip of the root, and/or removing nerves.

For example, gutta-percha (root canal filler) is generally removed by using the file.

Summary of Invention

Technical Problem

[0003] However, when the purpose of treatment is to scrape off the wall surface of the
root canal of the patient's tooth, it is desirable that not only the reamer or the like is
reciprocated in the axial direction, but also the wall portion of the root canal is efficiently
scraped by the needle portion.

[0004] Therefore, an object of the present invention is to provide a wall portion dental
handpiece capable of improving efficiency in cutting a root canal of a tooth by using a

dental piece such as a reamer.

Solution to Problem

[0005] According to the present invention, there is provided a dental handpiece including
a first cylindrical member, a second cylindrical member in which a communication hole
continuous with an internal space of the first cylindrical member is formed on a side wall,

and connected to one end portion of the first cylindrical member on the side wall, a vibration
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cylinder supporting a needle substrate in a state where a needle portion of a dental piece
having the needle substrate and the needle portion extending from the needle substrate is
protruded to an external space, and inserted into the second cylindrical member in a coaxial
posture, a rotating member disposed in the internal space of the first cylindrical member so
that one end portion is directed to an internal space of the second cylindrical member via
the communication hole, and an actuator that drives the rotating member to rotate around a
central axis.

[0006] In the dental handpiece of the present invention, a cam protruding portion
protruding at a position eccentric with respect to the central axis of the rotating member is
provided in the one end portion of the rotating member. A cam recessed portion into
which the cam protruding portion is fitted is formed on an outside of the side wall of the
vibration cylinder. The cam recessed portion is formed so that the cam protruding portion
of the rotating member is relatively displaceable in a circumferential direction of the
vibration cylinder.

[0007] In the dental handpiece having the above-described configuration, it is preferable
that the cam recessed portion is formed in an annular cam groove extending over an entire
circumference on the outside of the side wall of the vibration cylinder, or a cam groove
continuously extending in a portion in the circumferential direction on the outside of the
side wall of the vibration cylinder.

[0008] In the dental handpiece having the above-described configuration, it is preferable
that the cam recessed portion is formed on the outside of the side wall of the vibration
cylinder so that a width of the cam recessed portion in an axial direction of the vibration
cylinder is changed in the circumferential direction of the vibration cylinder.

[0009] In the dental handpiece having the above-described configuration, it is preferable
that at least one side surface of a pair of side surfaces of the cam recessed portion which
face the axial direction of the vibration cylinder is formed as a waveform surface.

[0010] In the dental handpiece having the above-described configuration, it is preferable
that at least one side surface of a pair of side surfaces of the cam recessed portion which
face the axial direction of the vibration cylinder is formed as a gear surface having a

plurality of teeth, and at least a portion of a side surface of the cam protruding portion is



10

15

20

25

30

-3 -

formed as a gear wheel surface having a plurality of teeth meshing with the gear surface.
[0011] In the dental handpiece having the above-described configuration, it is preferable
that in the one end portion of the rotating member, a plurality of mounting holes for
mounting the cam protruding portion are formed at locations where eccentricity with
reference to the central axis of the rotating member is different.

[0012] In the dental handpiece having the above-described configuration, it is preferable
that a sliding layer is formed in at least one of a surface of the cam protruding portion and

a surface of the cam recessed portion.

Brief Description of Drawings
[0013] FIG. 1 is a configuration diagram illustrating a dental handpiece as a first
embodiment of the present invention.

FIG. 2 is a configuration diagram illustrating a main portion of the dental
handpiece in FIG. 1.

FIG. 3 is a configuration diagram illustrating a main portion of a dental handpiece
as a second embodiment of the present invention.

FIG. 4 is a configuration diagram illustrating a main portion of a dental handpiece
as a third embodiment of the present invention.

FIG. 5 is a configuration diagram illustrating a main portion of a dental handpiece
as a fourth embodiment of the present invention.

FIG. 6 is a configuration diagram illustrating a main portion of a dental handpiece

as another embodiment of the present invention.

Description of Embodiments
[0014] (First Embodiment)

A dental handpiece 10 as a first embodiment of the present invention
schematically illustrated in FIG. 1 is configured to drive a reamer 40 (or a file) as a dental
piece. The dental handpiece 10 includes a first cylindrical member 11, a second
cylindrical member 12 (support cylinder), and a vibration cylinder 20. The first

cylindrical member 11 is formed in a substantially cylindrical shape. The second
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cylindrical member 12 is formed in a substantially cylindrical shape, and the vibration
cylinder 20 is connected to a side wall of a tip portion of the first cylindrical member 11 in
a posture in which a central axis of the second cylindrical member 12 forms a constant
angle (for example, an angle range of 90° to 120°) or intersects with a central axis of the
first cylindrical member 11. The vibration cylinder 20 is inserted into an internal space
of the second cylindrical member 12 to be capable of vibrating in a posture substantially
coaxial with the second cylindrical member 12 and in a direction parallel to the central axis
of the second cylindrical member 12 (upward-downward direction in FIGS. 1 and 2).
[0015] The first cylindrical member 11, the second cylindrical member 12, and the
vibration cylinder 20 are formed of metal such as an aluminum alloy and stainless steel.
The first cylindrical member 11 and the second cylindrical member 12 are integrally formed
of the same metal. The vibration cylinder 20 may be formed of the metal the same as that
of the first cylindrical member 11 and the second cylindrical member 12, or may be formed
of different metal.

[0016] Asillustrated in FIG. 1, asubstantially cylindrical rotating member 110 is disposed
in the internal space of the first cylindrical member 11 in a posture in which the central axis
of the rotating member 110 extends parallel to or substantially parallel to a longitudinal
direction of the first cylindrical member 11. A tip portion of the rotating member 110 is
formed in a substantially cylindrical shape having a relatively large diameter. As
illustrated in FIGS. 1 and 2, the tip portion is provided with a cam pin 111 (cam protruding
portion) eccentric with respect to the central axis of the rotating member 110 and protruding
in a direction parallel to the central axis. A pin mounting hole extending parallel to the
central axis may be formed in the tip portion of the rotating member 110, and the cam pin
111 may be detachably mounted on the pin mounting hole. The rotating member 110 is
connected to a rotary shaft of an electric motor of a chair unit, and is configured to be driven
to rotate around the central axis. For example, a switch for controlling an operation of the
electric motor to be turned on/off is configured to include a foot-operated foot switch (not
illustrated).

[0017] As illustrated in FIG. 1, the internal space of the first cylindrical member 11 and

the internal space of the second cylindrical member 12 communicate with each other
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through a communication hole 121 formed on a side wall of the second cylindrical member
12.

[0018] As illustrated in FIG. 1, a cam hole 21 (cam recessed portion) locally recessed in
a radial direction is formed on an outside of the side wall of the vibration cylinder 20. The
cam pin 111 of the rotating member 110 is fitted into the cam hole 21 of the vibration
cylinder 20.  For example, as schematically illustrated in FIG. 2, the cam hole 21 is formed
in a substantially circular shape having a diameter larger than a diameter of the cam pin
111 having a substantially columnar shape so that a clearance is formed between the cam
pin 111 and the cam hole 21 in a circumferential direction and an axial direction of the
vibration cylinder 20.

[0019] Each shape of the cam pin 111 and the cam hole 21 may be designed in various
forms.  For example, the cam hole 21 may be formed in a substantially elliptical shape in
which each of a minor diameter and a major diameter is larger than a diameter of the cam
pin 111 having a substantially columnar shape. A major axial direction of the cam hole
21 having the elliptical shape may be parallel to the axial direction of the vibration cylinder
20, or may be designed to form a constant angle such as 30° or 90°.  The cam hole 21 may
be formed in a substantially circular shape having a diameter larger than the major diameter
of the cam pin 111 having a substantially elliptical columnar shape. The major axial
direction of the cam pin 111 having the elliptical shape may be parallel to the axial direction
of the vibration cylinder 20, or may be designed to form a constant angle such as 30° or
90°.

[0020] A ssliding layer for improving slidability (reducing frictional force) may be formed
on at least an outer surface of the cam pin 111 of the rotating member 110 and at least a
side surface (or a side surface and a bottom surface) of the cam hole 21 of the vibration
cylinder 20.  The sliding layer may be configured to include a carbon coating layer formed
of a diamond-like carbon (DLC).

[0021] As illustrated in FIG. 1, the internal space of the vibration cylinder 20
communicates with an external space through a mounting port 201 on one end side, and
communicates with an external space through a through-hole 202 having a diameter smaller

than that of the mounting port 201 on the other end side. One end side of the internal
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space of the vibration cylinder 20 is closed by mounting the lid member 24 on the mounting
port 201. As illustrated in FIG. 2, the lid member 24 is configured to include a
substantially disk-shaped head portion 241 and a substantially cylindrical mounting portion
242 protruding from one end of the head portion 241. A female screw is formed inside
the side wall in the mounting port 201 of the vibration cylinder 20, and a male screw
screwed into the female screw is formed on a side surface of the mounting portion 242 of
the lid member 24. The female screw of the vibration cylinder 20 and the male screw of
the lid member 24 may be omitted, and the mounting portion 242 of the lid member 24 may
be fitted to the vibration cylinder 20 by being brought into pressurizing contact with the
inside of the side wall of the vibration cylinder 20.  The lid member 24 is formed of metal
such as an aluminum alloy and stainless steel.
[0022] As illustrated in FIG. 1, the reamer 40 includes a needle substrate 41 and a needle
portion 42. The needle portion 42 is fixed to the needle substrate 41 to protrude in the
axial direction from one end side of the substantially cylindrical needle substrate 41. The
needle portion 42 is formed so that the diameter gradually decreases from a base end portion
to a tip portion. The reamer 40 is mounted on the vibration cylinder 20 in a state where
the needle substrate 41 is accommodated in the internal space of the vibration cylinder 20
and the needle portion 42 partially protrudes from the through-hole 202. The needle
substrate 41 comes into contact with a stepped portion of the through-hole 202 on one end
side, and comes into contact with an end portion of the mounting portion 242 of the lid
member 24 on the other end side. In this manner, the needle substrate 41 and the reamer
40 are fixed to the vibration cylinder 20. The needle portion 42 may be flexible or
bendable.
[0023] In the present embodiment, a support mechanism that supports the reamer 40
(dental piece) to be capable of vibrating is configured to include the second cylindrical
member 12, the vibration cylinder 20, and the lid member 24.
[0024] (Function)

The cam pin 111 and the cam hole 21 are designed so that the size of the cam hole
21 is larger than the size of the cam pin 111 in each of the axial direction and the

circumferential direction of the vibration cylinder 20 (refer to FIG. 2). Therefore, the
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rotating member 110 is rotationally driven, and a vibrating force acts on the vibration
cylinder 20 in the axial direction through the cam pin 111. In this manner, the vibration
cylinder 20 vibrates or reciprocates in the axial direction with respect to the second
cylindrical member 12, and vibrates or reciprocates in the circumferential direction. In
addition, the needle portion 42 protruding from the through-hole 202 of the vibration
cylinder 20 vibrates while being bent. Therefore, an operator can perform a root canal
treatment by bringing the vibrating needle portion 42 into contact with a wall portion of a
root canal of a tooth of a patient.

[0025] For example, the cam pin 111 and the cam hole 21 are designed so that an
amplitude of the reamer 40 has any desired value in a range of 0.4 mm to 2.0 mm in the
axial direction of the second cylindrical member 12. In this manner, it becomes easier to
feed the needle portion 42 to a root apex of the root canal.

[0026] (Second Embodiment)

In the dental handpiece 10 as a second embodiment of the present invention, as
schematically illustrated in FIG. 3, instead of the pin hole of the first embodiment (refer to
the reference numeral 21 in FIG. 1), a substantially annular cam groove 211 extending over
the entire circumference in the circumferential direction is formed on the outside of the side
wall of the vibration cylinder 20. The cam pin 111 of the rotating member 110 is fitted
into the cam groove 211 of the vibration cylinder 20.  The cam groove 211 may be formed
outside the side wall of the vibration cylinder 20 in an annular shape extending in the
circumferential direction over a partial range (for example, 0° to 350°) of an azimuth angle
range of 0° to 360° with reference to the central axis of the vibration cylinder 20 while
being intermittent at one location.

[0027] The dental handpiece 10 as the second embodiment of the present invention has a
configuration substantially the same as that of the dental handpiece 10 (refer to FIGS. 1 and
2) as the first embodiment of the present invention except for the configuration. Common
reference numerals will be assigned to common configurations, and description thereof will
be omitted.

[0028] (Function)

The cam pin 111 and the cam groove 211 are designed so that the size of the cam
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groove 211 is larger than the size of the cam pin 111 in each of the axial direction and the
circumferential direction of the vibration cylinder 20 (refer to FIG. 3). Therefore, the
rotating member 110 is rotationally driven, and a vibrating force acts on the vibration
cylinder 20 in the axial direction through the cam pin 111. In this manner, the vibration
cylinder 20 vibrates or reciprocates in the axial direction with respect to the second
cylindrical member 12, and vibrates or reciprocates in the circumferential direction. In
addition, the needle portion 42 protruding from the through-hole 202 of the vibration
cylinder 20 vibrates while being bent. Therefore, an operator can perform a root canal
treatment by bringing the vibrating needle portion 42 into contact with a root canal of a
tooth of a patient.

[0029] (Third Embodiment)

In the dental handpiece 10 as a third embodiment of the present invention, as in
the second embodiment, as schematically illustrated in FIG. 4, the substantially annular
cam groove 211 extending over the entire circumference in the circumferential direction is
formed on the outside of the side wall of the vibration cylinder 20. The cam pin 111 of
the rotating member 110 is fitted into the cam groove 211 of the vibration cylinder 20. At
least one side surface (lower side surface in FIG. 4) of the pair of side surfaces defining the
cam groove 211 in the axial direction of the vibration cylinder 20 is formed as a waveform
surface 2110. An amplitude and a period of the waveform surface 2110 are designed so
that the cam pin 111 is relatively displaceable along the cam groove 211 in the
circumferential direction of the vibration cylinder 20.

[0030] The dental handpiece 10 as the third embodiment of the present invention has a
configuration substantially the same as that of the dental handpiece 10 (refer to FIGS. 1 and
2) as the first embodiment of the present invention except for the configuration. Common
reference numerals will be assigned to common configurations, and description thereof will
be omitted.

[0031] (Function)

The cam pin 111 and the cam hole 21 or the cam groove 211 are designed so that
the size of the cam hole 21 or the cam groove 211 is larger than the size of the cam pin 111

in each of the axial direction and the circumferential direction of the vibration cylinder 20.
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Therefore, the rotating member 110 is rotationally driven, and a vibrating force acts on the
vibration cylinder 20 in the axial direction through the cam pin 111. In this manner, the
vibration cylinder 20 vibrates or reciprocates in the axial direction with respect to the
second cylindrical member 12, and vibrates or reciprocates in the circumferential direction.
In addition, the needle portion 42 protruding from the through-hole 202 of the vibration
cylinder 20 vibrates while being bent. Therefore, an operator can perform a root canal
treatment by bringing the vibrating needle portion 42 into contact with a root canal of a
tooth of a patient.

[0032] In this case, various portions including a peak portion and a valley portion of the
waveform surface 2110 of the cam pin 111 and the cam groove 211 are brought into contact.
Accordingly, the amplitude of the vibration cylinder 20 and the needle portion 42 of the
reamer 40 in the axial direction can be irregular. In this manner, the needle portion 42 of
the reamer 40 has a width in a mode of rubbing the wall portion of the root canal of the
tooth, and thus, the wall portion can be efficiently scraped.

[0033] (Fourth Embodiment)

In the dental handpiece 10 as a fourth embodiment of the present invention, as in
the second embodiment, as schematically illustrated in FIG. 5, the substantially annular
cam groove 211 extending over the entire circumference in the circumferential direction is
formed on the outside of the side wall of the vibration cylinder 20. The cam pin 111 of
the rotating member 110 is fitted into the cam groove 211 of the vibration cylinder 20. At
least one side surface (lower side surface in FIG. 4) of the pair of side surfaces defining the
cam groove 211 in the axial direction of the vibration cylinder 20 is formed as a gear surface
2112. A portion of the side wall of the cam pin 111 is formed as a gear wheel surface
1112 that meshes with the gear surface 2112. A tooth height and a tooth pitch of the gear
surface 2112 and the gear wheel surface 1112 are designed so that the cam pin 111 is
relatively displaceable in the circumferential direction of the vibration cylinder 20 along
the cam groove 211.

[0034] The dental handpiece 10 as the fourth embodiment of the present invention has a
configuration substantially the same as that of the dental handpiece 10 (refer to FIGS. 1 and

2) as the first embodiment of the present invention except for the configuration. Common
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reference numerals will be assigned to common configurations, and description thereof will
be omitted.
[0035] (Function)

The cam pin 111 and the cam hole 21 or the cam groove 211 are designed so that
the size of the cam hole 21 or the cam groove 211 is larger than the size of the cam pin 111
in each of the axial direction and the circumferential direction of the vibration cylinder 20.
Therefore, the rotating member 110 is rotationally driven, and a vibrating force acts on the
vibration cylinder 20 in the axial direction through the cam pin 111. In this manner, the
vibration cylinder 20 vibrates or reciprocates in the axial direction with respect to the
second cylindrical member 12, and vibrates or reciprocates in the circumferential direction.
In addition, the needle portion 42 protruding from the through-hole 202 of the vibration
cylinder 20 vibrates while being bent. Therefore, an operator can perform a root canal
treatment by bringing the vibrating needle portion 42 into contact with a root canal of a
tooth of a patient.

[0036] In this case, the gear wheel surface 1112 of the cam pin 111 and the gear surface
2112 of the cam groove 211 are brought into contact in various modes.  Accordingly, the
amplitude of the vibration cylinder 20 and the needle portion 42 of the reamer 40 in the
axial direction can be irregular. In this manner, the needle portion 42 of the reamer 40 has
a width in a mode of rubbing the wall portion of the root canal of the tooth, and thus, the
wall portion can be efficiently scraped.

[0037] (Other Embodiments of Present Invention)

As schematically illustrated in FIG. 6, a first pin mounting hole 1101 and a second
pin mounting hole 1102 which have different eccentricities with reference to the central
axis O of the rotating member 110 may be formed in the tip portion of the rotating member
110. In FIG. 6, the eccentricity of the first pin mounting hole 1101 is smaller than the
eccentricity of the second pin mounting hole 1102. The cam pin 111 is selectively
mounted on and fixed to each of the first pin mounting hole 1101 and the second pin

mounting hole 1102.

Advantageous Effect of Invention
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[0038] The cam pin 111 and the cam hole 21 or the cam groove 211 are designed so that
the size of the cam hole 21 or the cam groove 211 is larger than the size of the cam pin 111
in each of the axial direction and the circumferential direction of the vibration cylinder 20.
Therefore, the rotating member 110 is rotationally driven, and a vibrating force acts on the
vibration cylinder 20 in the axial direction through the cam pin 111. In this manner, the
vibration cylinder 20 vibrates or reciprocates in the axial direction with respect to the
second cylindrical member 12, and vibrates or reciprocates in the circumferential direction.
In addition, the needle portion 42 protruding from the through-hole 202 of the vibration
cylinder 20 vibrates while being bent. Therefore, an operator can perform a root canal
treatment by bringing the vibrating needle portion 42 into contact with a root canal of a

tooth of a patient.

Description of Reference Numerals
[0039] 10: Dental handpiece
11: First cylindrical member
12: Second cylindrical member (support cylinder)
20: Vibration cylinder
21: Cam hole (cam recessed portion)
22: Guide pin
24: Lid member
40: Reamer (dental piece)
41: Needle substrate
42: Needle portion
100: Anti-reflection layer
110: Rotating member
111: Cam pin (cam protruding portion)
121: Communication hole
122: Guide groove
201: Mounting port
202: Through-hole
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211: Cam groove (cam recessed portion)
241: Head portion
242: Mounting portion
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CLAIMS

1. A dental handpiece comprising:

a first cylindrical member;

a second cylindrical member in which a communication hole continuous with an
internal space of the first cylindrical member is formed on a side wall, and connected to
one end portion of the first cylindrical member on the side wall;

a vibration cylinder supporting a needle substrate in a state where a needle
portion of a dental piece having the needle substrate and the needle portion extending
from the needle substrate is protruded to an external space, and inserted into the second
cylindrical member in a coaxial posture;

a rotating member disposed in the internal space of the first cylindrical member
so that one end portion is directed to an internal space of the second cylindrical member
via the communication hole; and

an actuator that drives the rotating member to rotate around a central axis,

wherein a cam protruding portion protruding at a position eccentric with respect
to the central axis of the rotating member is provided in the one end portion of the
rotating member,

a cam recessed portion into which the cam protruding portion is fitted is formed
on an outside of a side wall of the vibration cylinder, and

the cam recessed portion is formed so that the cam protruding portion of the
rotating member is relatively displaceable in a circumferential direction of the vibration

cylinder.

2. The dental handpiece according to claim 1,

wherein the cam recessed portion is formed in an annular cam groove extending
over an entire circumference on the outside of the side wall of the vibration cylinder, or a
cam groove continuously extending in a portion in the circumferential direction on the

outside of the side wall of the vibration cylinder.
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3. The dental handpiece according to claim 2,
wherein the cam recessed portion is formed on the outside of the side wall of the
vibration cylinder so that a width of the cam recessed portion in an axial direction of the

vibration cylinder is changed in the circumferential direction of the vibration cylinder.

4. The dental handpiece according to claim 3,
wherein at least one side surface of a pair of side surfaces of the cam recessed
portion which face the axial direction of the vibration cylinder is formed as a waveform

surface.

5. The dental handpiece according to claim 3,

wherein at least one side surface of a pair of side surfaces of the cam recessed
portion which face the axial direction of the vibration cylinder is formed as a gear surface
having a plurality of teeth, and

at least a portion of a side surface of the cam protruding portion is formed as a

gear wheel surface having a plurality of teeth meshing with the gear surface.

6. The dental handpiece according to any one of claims 1 to 5,
wherein in the one end portion of the rotating member, a plurality of mounting
holes for mounting the cam protruding portion are formed at locations where eccentricity

with reference to the central axis of the rotating member is different.

7. The dental handpiece according to any one of claims 1 to 6,
wherein a sliding layer is formed in at least one of a surface of the cam

protruding portion and a surface of the cam recessed portion.





