DESCRI PTI ON ORTHODONTI C APPLI ANCE TECHNI CAL FI ELD The
present invention relates to an orthodontic appliance.
BACKGROUND ART An orthodontic appliance

equi pped with an orthodontic wire to be nounted on
teeth has been conventionally known. An elastic
restoring force of the orthodontic wire acts as a
constant static | oad drESdREPrgeNh to correct teeth

mal al i gnment or crossbhite. In other words, the

ort hodonti c appl i arReeoDENTIZS @HPBDANGRE pri nci pl e of
aligning the teeth by gradually deform ng an al veol ar
bone supporting the teeth through the application of a
constant force to the teeth, or bone renvodeling.

TECHNICAL FIELD

The present invention relates to an orthodontic appliance.

BACKGROUND ART

An orthodontic appliance equipped with an orthodontic wire
to be mounted on teeth has been conventionally known. An
elastic restoring force of the orthodontic wire acts as a
constant static load on the teeth to correct teeth malalignment
or crossbite. In other words, the orthodontic appliance is
based on the principle of aligning the teeth by gradually
deforming an alveolar bone suppofting the teeth through the
application of a constant force to the teeth, or Dbone
remodeling.

However, the teeth alignment using the orthodontic wire
takes a very long time (fastest six months, normally several
years) until an orthodontic treatment is finished. This is
likeiy to become a cause to give up the treatment easily.

In order to shorten a period of such an orthodontic
treatment, technology of giving a vibration force to the teeth
has been studied. For example, a study result to the effect
that if a sample A in which a constant force was applied to the

teeth and a sample B in which a vibration force was applied to
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orthodontic treatment to about 1/2 to 1/3 as compared to
conventional technologies. Further, it is sufficient to apply a
vibration force only for 1.5 hours a day according to the former
Literature and only for 2 minutes at a time and once every two
weeks according to the latter Literature.

It can be understood from these studies that the teeth
alignment by applying a vibration force as well as a constant
force to the teeth is more effective in remarkably shortening
the period of orthodontic treatment than the teeth alignment
only by applying a constant force to the teeth using an
orthodontic wire or the like.

Appliances for putting the above studies to practical use

have been conventionally proposed. Specifically, Patent
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cheek skin. Further, since the respective appliances require an
ultrasonic generator, there is also a problem that treatment
cannot be continued unless a patient goes to a dental clinic
equipped with these appliances.
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DISCLOSURE OF THE INVENTION
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DI SCLOSURE OF THE | NVENTI ON The present

I Nwaat iggasBAt haesBnidékeHa®Ubebn Sokkedt batalvesolve the
probl enms, and has an object to provide an orthodontic
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to be aligned and enables a treatnent to be easily and

appi@gﬁéa QQF@A”H&Q S¥§Eﬁ§gl§“%5bly vibration to tooth to be
aligned and enables a treatment to be easily and safely
continued even at home.

In order to accomplish the object, the present invention is
directed to an orthodontic appliance for aligning teeth
including a tooth to be aligned, comprising a vibrating element
for generating mechanical vibration and applying the vibration
to the tooth to be aligned; and a dental mouthpiece having the
vibrating element built therein and mountable on the teeth with
the vibrating element built therein.

Since the vibrating element for generating the mechanical
vibration (mechanical stimuli) is built in the dental mouthpiece
to be mounted on the teeth in this appliance, the vibrating
element can efficiently apply the vibration to the tooth to be
aligned. Further, the storage of the vibrating element in the
dental mouthpiece enables a treatment to be easily and safely
continued at any desired time, for example, at home without

going to a dental clinic to apply mechanical vibration.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a dental cast of a lower
dental arch.

FIG. 2 is a perspective view showing a state where a dental



In order to acconplish the object, the present
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per spective view showi ng a state where a dent al
5B is a section along the line VB-VB in FIG. 2 and FIG. 5C is a
connection diagram of an electric motor.

FIG. 6 is a perspective view showing a state where a dental
mouthpiece according to a second embodiment of the invention is
mounted on teeth.

FIGS. 7A and 7B show a dental mouthpiece according to a
third embodiment of the invention, wherein FIG. 7A 1is an
exploded perspective view and FIG. 7B is a section along the
line VIIB-VIIB in FIG. 7A.

FIGS. 8A and 8B are sections corresponding to the one along
the line VIIB-VIIB in FIG. 7A and showing other constructions.

FIGS. 9A and 9B show a dental mouthpiece according to a
fourth embodiment of the invention, wherein FIG. 9A is a
perspective view and FIG. 9B is a section along the line IXB-IXB
in FIG. 9A.

FIG. 10 is a perspective view showing a dental mouthpiece

according to a fifth embodiment of the invention.

FIG. 11A is a perspective view of a dental mouthpiece



nmout hpi ece according to a first enbodi ment of the

invention is nmounted on teeth. FIG 3 is an

expl oded perspective view show ng the dental

nout hpi ece of FIG 2 when viewed from topside.

FIG 4 is an exploded perspective view show ng the

dental nouthpiece of FIG 2 from underside. FI G
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FIG 5C is a connection diagramof an electric nptor.
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dental nouthpiece according to a second enbodi ment of
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7B show a dental nouthpiece according to a third
fiebdrbpdierentingfcdide i nvention, wherein FIG 7A is an

expl oded perspective view and FIG 7B is a section

al eng. t he lsne \dildgr¥hl Bhioniky Gth@ Aprocess of producing a
dental mouthpiece according to the present invention.

FIG. 132 is a perspective view of a dental mouthpiece
according to a seventh embodiment of the invention, and FIG. 13B
is an enlarged section showing an essential portion.

FIG. 14A is a perspective view of an electric motor portion
of a dental mouthpiece according an eighth embodiment of the
invention, and FIG. 14B is an enlarged section showing an
essential portion.

FIG. 15A is a section showing a state at the time of
inserting a tube in a tube connecting structure utilizing the
dental mouthpiece according to the seventh embodiment of the
invention, FIG. 15B is a section showing a state at the time of
welding the tube, and FIG. 15C is a section after the tube is
welded.

FIG. 16A is a section before connecting a connector in a
tube connecting structure utilizing the dental mouthpiece of the
eighth embodiment of the invention, and FIG. 16B is a section
after the connector is coupled.

FIGS. 17A and 17B are graphs respectively showing an effect

of shortening a period of orthodontic treatment.



FIGS. 8A and 8B are sections corresponding to the one

along the line VIIB-VIIBin FIG 7A and show ng ot her

constructi ons. FI GS. 9A and 9B show a dent al

nout hpi ece according to a fourth enbodi nent of the

invention, wherein FIG 9A is a perspective view and

FIG 9B is a section along the line I XB-1XB in FIG

9A. FIG 10 is a perspectiye view show n
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the invention. FIG 11A is a perspective view of a
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~ the invention, FIG 11B is a plan view show ng a user
invemeler-magnetic field generating coil, and FIG 11Cis
a front view show ng the user and the magnetic field
gef&Gat LAgisop| diagram siwdngl Z jf&rgtdiegghahe spbwe ngental
t he process of producing a dental nouthpiece according
moutbptde predening megiioidonf the invention using the producing

apparatus shown in FIG. 18.

FIG. 20 is a diagram showing a second example of the dental
mouthpiece producing method of the invention using the producing
apparatus shown in FIG. 18.

FIGS. 21A and 21B are diagrams showing the process of
casting a dental mouthpiece using an EVA sheet.

FIG. 22 1is a perspective view showing a state where a
dental mouthpiece according to a ninth embodiment of the
invention is mounted on teeth.

FIG. 23 is a perspective view showing a state where a
dental mouthpiece according to a tenth embodiment of the
invention is mounted on teeth.

FIG. 24 is a perspective view showing a dental mouthpiece
according to an eleventh embodiment of the invention.

FIG. 25 is a perspective view showing a dental mouthpiece
according to a twelfth embodiment of the invention.

FIG. 26 is a perspective view showing a dental mouthpiece
according to a thirteenth embodiment of the invention.

FIG. 27 is a perspective view showing a state where a

dental mouthpiece according to a fourteenth embodiment of the



FIG 13A is a perspective view of a dental nouthpiece
according to a seventh enbodi nent of the invention,
and FIG 138 is an enlarged section show ng an
essential portion. FIG 14A is a perspective
view of an electric notor portion of a dental
nmout hpi ece accordi ng an ei ghth enbodi nent of the
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FIG. 30 is a section along the line 30-30 in FIG. 29.

FIG. 31 is an exploded perspective view showing the dental
mouthpiece according to the sixteenth embodiment of the
invention when viewed from topside.

FIG. 32 is a graph showing an experiment result of the
inventors of the present application.

FIG. 33 is a perspective view of an example of a dental
mouthpiece similar to the dental mouthpiece according to the
sixteenth embodiment of the invention, but adopting a different
orthodontic method.

FIG. 34 is a perspective view showing a state where a
dental mouthpiece according to a seventeenth embodiment of the
invention is mounted on a dental cast of a user.

FIG. 35 is a perspective view showing a state where a
dental mouthpiece according to an eighteenth embodiment of the
invention is mounted on teeth.

FIG. 36 is a perspective view showing a state where a

dental mouthpiece according to a nineteenth embodiment of the



FIG 18 is a perspective view showi ng one exanple of a

dent al nout hpi ece produci ng apparatus according to the

i nventi on. FIG 19 is a diagram show ng a

first exanple of a dental nouthpiece producing nethod

of the invention using the produci ng apparatus shown

in FIG 18. FIG 20 is a diagram show ng a
inveeciond iexaopheedfont heedent al nout hpi ece produci ng

nmet hod of the invention using the produci ng appar at us
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di agrans show ng the process of casting a dental
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is mounted on a user's lower dental arch.

FIG. 39 is a perspective view of a dental cast of the
user’'s lower dental arch.

FIG. 40 is a section along the line 40-40 in FIG. 38.

FIG. 41 is an exploded perspective view showing the
constructions of a vibration actuator and a flexible board.

FIG. 42 is a section of the dental mouthpiece according to
the twentieth embodiment of the invention, an electric motor
built in the dental mouthpiece and a flexible board.

FIG. 43 is a diagram showing a method for producing the
dental mouthpiece according to the twentieth embodiment of the
invention.

FIG. 44 is a plan view of a flexible board in a dental
mouthpiece according to a twenty first embodiment of the

invention.

BEST MODES FOR EMBODYING THE INVENTION
Hereinafter, best modes for embodying the present invention

are described in detail with reference to the accompanying



FIG 24 is a perspective view showi ng a dent al
nmout hpi ece according to an el eventh enbodi nent of the

i nvention. FIG 25 is a perspective view
showi ng a dental nouthpiece according to a twelfth
enbodi nent of the invention. FIG 26 is a

perspective view show ng a dental nouthpiece according
dravings .t hi rteent h enbodi ment of the invention.

FIG 27 is a perspective view showing a state where a
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of the invention is nounted on teeth.
with reference to FIGS. 1 to 5. FIG. 1 is a perspective view of
a dental cast 1 of a lower dental arch according to this
embodiment, and FIG. 2 is a perspective view showing a state
where a dental mouthpiece 7 according to this embodiment is
mounted on teeth 3 of the dental cast 1.

The teeth 3 shown in FIG. 1 are comprised of teeth 3a to
3n, wherein the teeth 3a, 3n are posterior teeth. Braces are
mounted on the teeth 3b to 3m excluding these posterior teeth.
These braces include a plurality of brackets 4 to be fixed to
the buccal surfaces of the teeth 3b to 3m and an orthodontic
wire (arch wire) 5 arranged to connect these brackets 4. This
orthodontic wire 5 is latched to the teeth 3b to 3m by the
respective brackets 4. The orthodontic wire 5 is elastically
deformably latched, so that an elastic restoring force thereof
acts as a constant static load on the teeth 3. The application
of this static load corrects malocclusion. It should be noted
that braces for aligning the dentition are not limited to the
one shown in FIG. 1.

An orthodontic appliance according to this embodiment is
provided with an electric motor 8 and a dental mouthpiece 7 as
shown in FIGS. 2 and 3.

The dental mouthpiece 7 is mounted on teeth to be aligned,

e.g. the teeth 3 having the orthodontic wire 5 mounted thereon.
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FIG 28 is a perspective view showi ng a dent al

nmout hpi ece according to a fifteenth enbodi nent of the
i nventi on. FIG 29 is a perspective view

showi ng a state where a dental nouthpiece according to
a sixteenth enbodi nent of the invention is nounted on
teeth of the |Iower dental arch of a user. FIG 30 is a
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IS a perspective view of an exanple of a dental

undgpeifi ece simlar to the dental nouthpi ece according
to the sixteenth enmbodi nent of the invention, but _
addpei fignaadi rpeEbpiesst t holdnt PR FBPREJand outer overlaid

structure. Specifically, the dental mouthpiece 7 is comprised
of an inner layer 7A to be directly mounted on the teeth 3 and
an outer layer 7B mounted on the outer side of the inner layer
7A as shown in FIG. D5A.

The inner and outer layers 7A, 7B are preferably cast into
suitable shapes using a material normally used for ordinary
mouthpieces and having guaranteed hygienic safety, e.g. an EVA
(ethylene vinyl acetate) sheet which is a polymer material
(method for producing the dental mouthpiece 7 is described
later). Such é material is preferable since having little
influence such as side effects on teeth and gingival tissues.

The material of the dental mouthpiece according to the
present invention is not limited to the EVA sheet. However, the
EVA sheet is preferable because it has a high electrically
insulating property and functions as a heat insulating material.
Particularly, the application of the EVA sheet to the inner
layer 7A can make the inner layer 7A softer. The soft inner
layer 7A can alleviate the transmission of mechanical vibration
(particularly high-speed components) from the electric motor 8

to be described later to the teeth 3g, 3h to be aligned. The
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FIG 34 is a perspective view showing a state where a
dent al nout hpi ece according to a seventeenth

enbodi nent of the invention is nounted on a dent al
cast of a user. FIG 35 is a perspective view
showi ng a state where a dental nouthpiece according to
an ei ghteenth enbodi nent of the invention is nounted

on. t.eet h. FIG. 36 is a sp ' ie .
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a ni neteenth enbodinment of fhe_ ipventiqgn is.nounted
SUPRTFSSESt ﬁ.amages OEO%h& Q%%af % 8ihag(r):brﬁ sq(%\?\’/lnﬁg'a net hod
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havi ng braces nounted thereon. .
generating mechanical vibration and is built in the dental

mouthpiece 7. Since the electric motor 8 is built in, a bulge
portion 7a as shown in FIG. 5B is formed at a part of the outer
layer 7B corresponding to the teeth 3g, 3h to be aligned. A
clearance for storing the electric motor 8 is defined between
the inner surface of the bulge portion 7a and the outer surface
of the inner layer 7A.

The electric motor 8 is small-sized and lightweight and
generates vibration to accelerate the orthodontic alignment
effect. The electric motor 8 is horizontally stored in the
above clearance (i.e. in such a posture that the direction of
the vibration is substantially normal to the teeth 3). This
electric motor 8 has an eccentric rotary portion which is
rotatable about a specified axis and whose center of gravity is
deviated from this axis, wherein the rotation of the eccentric
rotary portion induces mechanical vibration. The above rotary
portion may, for example, be comprised of a rotary shaft and an
eccentric weight mounted at a position deviated from the central
axis of this rotary shaft. An electric motor generally used as
a vibrator for a mobile phone or the like can be used as the
electric motor 8.

The inner layer 7A is mounted inside the outer layer 7B

12



FIG 38 is a perspective view showing a state where a
nmout hpi ece according to a twentieth enbodi nent of the
invention is nmounted on a user's |ower dental arch.

FIG 39 is a perspective view of a dental cast of the
user's lower dental arch. FIG 40 is a section along

the line 40-40 in FIG 38. FIG 41 is an
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a vibration actuator and a fl exi bl e board. FI G
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cleaning liquid or the like does not enter the bulge portion 7a
through the interfaces, and these pieces 7A, 7B are united by
this joining. The airtightness is sufficient if the inside of
the bulge portion 7a is held watertight to such an extent that
moisture does not actually enter.

In this embodiment, the electric motor 8 is a direct-
current (DC) motor. This orthodontic appliance includes a
battery 11 as shown in FIGS. 2 and 5C as a direct-current source
for the electric motor 8, and the electric motor 8 is connected
with this battery 11 via a feeder cable 9. The feeder cable 9
is drawn out of the dental mouthpiece 7 from the electric motor
8 through a though hole 7f formed in the bulge portion 7a while
holding the inside of the bulge portion 7a of the outer layer 7B
airtight, and further drawn out of the mouth between the lips to
be connected with the battery 11 via a variable resistor 10 and
a switch 12.

The variable resistor 10 and the battery 11 are, for
example, placed on a desk or the like near a user (patient)
wearing the dental mouthpiece 7. The wvariable resistor 10
changes a DC current level to be supplied to the electric motor

8. The adjustment of the DC current level by this variable

13



FIG 44 is a plan view of a flexible board in a denta
nmout hpi ece according to a twenty first enbodi nent of
the i nvention. BEST MODES FOR EMBODYI NG THE | NVENTI ON
Her ei nafter, best nodes for enbodying the present
invention are described in detail with reference to
the acconpanying draw ngs. A first enbodi nent
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limited, but is preferably about several Hz to several hundreds
Hz, for example. An alternating-current (AC) motor may be used
as the electric motor 8.

Next, one example of the method for producing the dental
mouthpiece 7 is described with reference to FIG. 12.

In Step S1 shown in FIG. 12, a dental impression is
obtained by attaching an impression material to teeth 3 of a
user. After obtaining the dental impression, the tray with
impression material is taken out from the teeth 3 while keeping
the teeth shape, and plaster is poured into this impression
material. This plaster is taken out £from the impression
material after being hardened. In this way, a plaster model of
dentition E for the user is completed (Step S2).

If the braces including the brackets 4 and the orthodontic
wire 5 are mounted on the teeth 3 of the user, the inner layer
7A might be broken or the brackets 4 might be disengaged from
the teeth by the inner layer 7A getting caught by edges of the
braces upon mounting the inner layer 7A of the dental mouthpiece
7 on the teeth 3. In order to prevent such problems, wax or the
like can be filled into clearances in parts of the dental cast E
corresponding to the brackets 4 and the orthodontic wire 5 to

eliminate the edges. This method reduces burdens on the user as
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The teeth 3 shown in FIG 1 are conprised of teeth 3a

to 3n, wherein the teeth 3a, 3n are posterior teeth.

Braces are nounted on the teeth 3b to 3m excl udi ng

t hese posterior teeth. These braces include a

plurality of brackets 4 to be fixed to the bucca

surfaces of the teeth 3b to 3mand an orthodontic wre

G YT 8) RtALEARGEHLA P OPReGh theaen PIRCk Sodbion

coméé%%$o¥éh§dght?c wre 5 iéflatchea to t%e teé@% Bbﬁﬂ? e

3m by the respective.hracke The, or thodopt | CLlM § 8cneq
cargl?g)%ﬁ% ?Ete noﬁ&é%é?ng%#ygia?gﬁez,kg t an & Wifsne

S stically so that

| ast.i tqri th f t
ana i BEE DR O ERELThCrH s CLPRE AR | ar Pon SARCTRYS 4 on

static | oad corrects nﬁlgcclusion._lt shouhg betngteg is
the pofthadontics (WiTg | oni REEPHe dett i AMBReEF & ho™ i Fhi Fed
to the one shown in FIG 1. An orthodontic

attaghtd diocdgcEdfdt iy to this enbodiment is provided
with an electric notor 8 and a dental nouthpiece 7 as
shdwn EVA phest soffened by heatimp tenptdcsfolRhpftetseth
is mounted on teeth to be aligned, e.g. the teeth 3
plahbed ngodek Br tafoddiRrd cSi rend sBORieRl cAstEYh. 1s Fpeplied.
is an expl oded perspective view of the dental
Aftpputihps 88 Bhgletniei eoeted.r dihet dpsedelavan] ™ s gompleted
an expl oded perspective view of the dental nouthpiece
by takhep vhewsdethoplaster shodel E from Thee dBWA apheet (Step
nout hpi ece 7 has an inner and outer overlaid
s3)structure. Specifically, the dental nouthpiece 7 is
conprised of an inner layer 7A to be directly nounted
on rhhert egfdts3 haktngndiafdedenkayrickiB seeantenl wn flabeicated
outer side of the inner layer 7A as shown in FIG 5A
by changing the thickness of the EVA sheet. The use of the thin
inner layer 7A improves wearing comfort and improves the
transmission characteristic of mechanical vibration from the
electric motor 8. It 4is also possible to change the
transmission characteristic of mechanical vibration to the
individual teeth 3a to 3n by changing the thickness of the inner
layer 7A for each tooth 3a to 3n.

The inner layer 7A is fitted to the teeth plaster model E
(Step S3), and a dental impression is performed anew using
silicon resin or the like in this state (Step S4). Plaster is
poured into the completed silicon cast, and is taken out after
being hardened. In this way, an inner layer plaster model F is

completed (Step S5).

A plaster model F' that becomes the bulge portion 7a of the

15



The inner and outer |layers 7A, 7B are preferably cast
into suitable shapes using a material normally used
for ordinary nout hpi eces and havi ng guar ant eed
hygi enic safety, e.g. an EVA (ethyl ene vinyl acetate)
sheet which is a polyner material (nmethod for
produci ng the dental nouthpiece 7 is described |ater).
Such a nmaterial is freferab e since avin%%iittle del F
outehi {3¥fce’Budh FINETYL EFf EBE s BRCYE et¥F A 315 Ve
ti ssues. The material of the dental nouthpiece
(SteR c’ft ki nguEshehe Ht FobntsherledPFBTrss Mot @tiPeedst Blaced
t he EVA sheet. However, the EVA sheet is preferable ,
on Fdeaubwnan hagen Rigtte eBedekaFl y as AURAGRG Frasiférdy 18
and functions as a heat insulating material.
appPied i c@ifgerythihEWppiheest ignceplehe HgACYHEEt 1eBeY hEB 1s
i nner layer 7A can make the inner |ayer 7A softer. The
compbdted myertakayerthfA iparralbees atl@sthe medmisii $oonthe EVA
mechani cal vibration (particularly high-speed
sheebnEyegntsg) .fromthe electric notor 8 to be descri bed
|ater to the teeth 3g, 3h to be aligned. The
al Ira¥tedf 1 ,ofthier anasr S3apar OfA sikchf Mitdatinende the outer
effectively suppresses damages of the teeth 39, 3h to
layBf #Bigoed. the electie fRbestrsCstdiad ifh ameStbullgbesoation
vi brating el enent for generating nechanical vibration
7a dRdths Butét i&ydhegdental tRRYt Bphece the Yutee theface of
electric notor 8 is built in, a bulge portion 7a as

theSBANBr | DG 708 deS thel TRHeal s@rfd A thide cAuber 1ayer 7B
| ayer 78 corresponding to the teeth 3g, 3h to be
alsi : r f oL . £l i t Qhn8sive
S st R g e e A
Qrtion 7a e .outer r f. the I
to B3 bh Ol igEeby St e hBEFRloc l) M iy BEE (ster
l'igh i ght d,generates vi bration to.accel te th
S8)or t hf)rg‘%ntlléI taZ?i éc%rjfgn?ese?feocfjt. t$ e %fnéc@tlri @81%%e%§ [ 2 s
hori zontally stored in the above clearance (i.e. in
PrefRERPLY st e that Whe direction of the vibration is
substantially normal to the teeth 3). Thiis electric .
motlhf PHEE FEECENtE cthrdt APYShort¥Bh WA ARG sthe inner
rot at abl e about a specified axis and whose center of
sur§pggi tf | §hBeQuead F3URA t APs BBy s Pewnifidiss RRly at  the
rotation of the eccentric rotary portion induces
periphemnt caflowi beaEiwh. ofThEh@abbyEd® oPaF YL Por1d off nhfje outer
for exanple, be conprised of a rotary shaft and an
layercdRt ritorienghthensdrcediat mateosst i oHoWeeht e f Lbght of
the central axis of this rotary shaft An electric
cleapnting gedestdtageusdd the dnvebr dtver ftx anddliid eouslondayer
or the Iike can be used as the electric notor 8.
7B, and also cleaning and storage of the dental mouthpiece 7

after the use of it, it is preferable to join the entire outer
peripheral edges of the inner layer 7A and the outer layer 7B
airtight.

Since the electric motor 8 for generating mechanical

vibration (mechanical stimuli) is built in the dental mouthpiece
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The inner layer 7A is nounted inside the outer |ayer
78 wth the electric notor 8 stored in the bul ge
portion 7a. Further, the outer surface of the inner

| ayer 7A and the inner surface of the outer |ayer 7B
are joined airtight, for exanmple, by thermal welding
or ultrasonic welding so that saliva, cleaning liquid
or the i ke do he b e :

7 R blgRobtEed oL, POk FBbEh o Re i SEAARcLE app1sonce
unlted jo The aij.rti htness ol SpaUfddSign
accpratpy | Slgél%ﬁ %ﬁ%@ﬁgﬂ? portlog T4 19§ Pé deecilhery
watertight to such an extent that noi sture does .
aPPALPRaF? iy EEth 2. IhntpnPS BtBRtent oxt Ha gragy r Fnoe

motor 8 is a direct-current (DC notor. This
theo e REHBHE | B '&FpIY ARCETAARP udes TR PTG mER A d S FERRED in
in FIGS. 2 and 5C as a direct-current source for the
theepagtr PE frbeofegtahitputh@ierec? r FETRRIRANIANPs to the teeth
connected with this battery 11 via a feeder cable 9.
39.The teeleratibdiad .o viibrarbeh @t bef PrRei gkt fpplied to the
nout hpi ece 7 fromthe electric notor 8 through a
teetthobgh 3volte B &bigredl.in the bul ge portion 7a while
hol ding the inside of the bulge portion 7a of the
outFeirthayer tiveB stiorkigghtf timel digdtrér debewmn &uin dgfhet dental
nmout h between the |ips to be connected with the
moutBpiesy ¥l snablasvathableeatsdst otol®eanchsailywi dund bafely
The variable resistor 10 and the battery 11 are, for

con@Xalpl tat PlrAcads0he@ €tRGK @obrt BRahples Beahome UsEEn without
(patient) wearing the dental nouthpiece 7. The

goi%dl tabh eadsiisteinid. changes a DC current |evel to be
supplied to the electric notor 8. The adjustnent of

t he: Reneuhs et Jdigvel tRY ddirnMakhaPlration of the electric

motor 8 is transmitted to the teeth 3g, 3h to be aligned via the
inner layer 7A, pains to the teeth resulting from the direct
transmission of mechanical vibration to the teeth 3g, 3h to be
aligned can be mitigated.

Further, the sealed storage of the electric motor 8 in the
dental mouthpiece 7 is hygienic and enables water-washing.

The electric motor 8 as the vibrating element is
inexpensive. Particularly, the electric motor for generating
mechanical vibration by the rotation of the eccentric rotary
portion is more inexpensive since a small-sized and lightweight
electric motor generally used as the one provided with a
vibrator function can be used as it is.

In the case where the electric motor 8 generates mechanical
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resistor 10 enabl es the adjustnent of the rotating
speed of the electric notor 8, i.e. the adjustnent of
frequency. A vibration frequency (frequency) to be
adjusted is not specifically limted, but is
preferably about several Hz to several hundreds Hz,
for exanple. An alternating-current (AC) notor nay be

..used as the el ectri.c _notor. 8. . Next,, I
vibERELQM Wb HiS TOP BPBAGET RISt RECHERRIS T ar PR o] othe
described with reference to Fl 12. . | [
GLrEREARP | OF FHeg TS A GOELl Ofmites SLeREFiC gaetdh ok Ry the

attaching an inpression material to teeth 3 of a user. .

dirpetipn o‘bg ditsi rgethecabitide viPesefbnothde i awevmeiﬁc” e
I mpression material is taken out fromthe teeth 3

motehi 18 keeprpEed hént dbeh dandpe, movdhpiact er W ourF the
into this inpression material. This plaster is taken

vibgatifg ghneled ippptessiataphiet lal neieer thefhy HAderded. The
In this way, a plaster nodel of dentition E for the

coiusidenee conphesedd{StaEop8) reduces uncpmfpptaftlgcdeeling by
i ncluding the brackets 4 and the orthodontic wire 5

redatengothy gotoghact hey tresitght3fobmt tee Weartalt heufhmigce 7 even
| ayer 7A m ght be broken or the brackets 4 m ght be

if dhsepgagedid mamotrhe tiselbndpyaldig ithrerotayershpit thereof.
getting caught by edges of the braces upon nmounting .

rurltReri NBeficd ayesr vibreftihhe ddeatvdomuist hpiecedebtonct hetor 8
teeth 3. In order to prevent such problens, wax or the

is lddtgatarobanti ltk8dni NtRe CL eFAIGRS JfN Hha! ted e@trifiemotor 8
dental cast E corresponding to the brackets 4 and the

carPbEN oM il Wor End d218l kRENRI&ntiRe edges. This nethod
reduces burdens on the user as conpared to a nethod

acqQr dihR0 b 0o i £ihodeRt 8l 1 EMREERS @Y S ageEt 88hGht (DC)
after nontoxic wax or the like that can be washed away

ot TG 3 AR 010 LR ol e gEk ictosc
mot%%t egi %lani %eatéefascirl%d zgé)jutslleedt et%rh)u%h the adjustment of a
direct-current voltage level by the variable resistor 10.
Further, the use of the battery 11 as the direct-current power
source enables a treatment in such a place where there is no AC
outlet (e.g. outdoors).

Since the dental mouthpiece 7 is so shaped as to Dbe
mountable on the entire teeth 3, the electric motor 8 as the
vibrating element for generating mechanical vibration can be
precisely positioned at the teeth 3g, 3h by mounting the dental
mouthpiece 7 on the teeth 3.

If the electric motor 8 is held in direct contact with the

inner surface of the bulge portion 7a or the like, a vibration
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An EVA sheet softened by heating is placed on the
teeth plaster nodel E of Step S2, and suction casting
is applied. After this EVA sheet is cooled, the inner
| ayer 7A is conpleted by taking the teeth plaster
nodel E fromthe EVA sheet (Step S3). I nner
Iayers having different thicknesses can be fabricated

for(f*%e atn% n[:]gdt |'be t%gk” esci:q:]clct hlﬁot%{A %he§£ n}fll'k%llf‘etgf be

P hner Ia er roves wearing confort “and
y oves t t t f
L R h ey JEpEEby

possi bl e to change the transm ssion characterls .
acoRBEAHCal by PO PATEB TS (5o AohaLy PHUET Todd 3a543§ Shoin)
changi ng the thickness of the inner |ayer 7A f

so dheh EBOLHVETGMoro0. 1o PAb FAREIIig ar P4 PLOTEA into
fitted to the teeth plaster nodel E %Step 53), and a
thedgheaianiatpras shenPigep@PFbt fR d’ arfoRetBPRGVS itdgn cover in
resin or the like in this state (Step 84). Plaster is
thipogr&k i nto the conpleted silicon cast, and is taken
out after being hardened. In this way, an inner |ayer
pl @steexapled. Rsi shownphetadqvSndgp SBpodimgitadpeFIGS. 13A
nodel F that becones the bulge portion 7a of the
andout3®, | ayerovél i 80 adlaéeredoft omehel | merrésirer apfladtaaring a
nmodel F (Step S6). Further, an EVA sheet softened by
cylhﬁ&iid@ﬁ!éha@bawedhom ¢hesdanrep mayebe pf distegy ompddke Basing
and suction casting is applied. After this EVA sheet
of itheC@aleedrithRotskt €8 tayeificiiddd stirorgeicehedibyweadhingsa of
the inner layer plaster nodel F fromthe EVA sheet
the(%h%ﬁt§2&-motor 8, and the electric motor 8 may be stored
into the clearance in the bulge portion 7a together with the
cover 20 in this state.

Alternatively, the electric motor 8 may be mounted on a
rectangular flexible printed board 21 as shown as an eighth
embodiment in FIGS. 14A, 14B. A pair of power supply conductors
21a, 21b extending in lengthwise direction are formed on the
flexible printed board 21. Power feed terminals (not shown)
that can respectively come into contact with the conductors 2la,
21b are formed on the underside of the electric motor 8, and the
mount position of the electric motor 8 on the flexible printed
board 21 is adjustable in a direction along the conductors 2la,
21b. The electric motor 8 is fixed to the flexible printed

board 21 by soldering the power feed terminals of the electric

motor 8 and the conductors 2la, 21b to each other after the
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Thereafter, the inner layer 7Ais fitted inside the
outer layer 7B with the electric notor 8 stored in the
bul ge portion 7a of the outer layer 7B. In this state,
the outer surface of the inner |ayer 7A and the inner
surface of the outer layer 7B are joined airtight by
nmeans of ultrasonic wel ding or adhesive to be united,

wher eby t he .dent al thpi e 7 iS¢ ete t
moursyy posFLon, g SEAPeRTbss TOF ChRE RO sk %&(‘@ég&f j ot
preferably about 1 to 6 mm The qg%er s%rfaCEd g
shogp) He PENEPPPETET 7R -nd™PHe FHREFTEE} t 4 £BF PPrECdere
outer layer 7B may be joined only at the periphera
to ER)cPGUCEBES odla-helBuPfetorftliedhPya R He BB‘PE‘F 2L.
| ayer 7B storing the electric notor 8. However, in
| i ght ceter| edhi NBEdd &% orgj@lof OFhe TRAMRr PAYerRyWng 2
and the outer |ayer 7B, and al so cl eani ng and storage
sempéylingdinient alshapet Wptece Tlafeér tehelfs@ophted arqunpd the
preferable to join the entire outer peripheral edges
casthgt o€ | theer elageric/ Amanelr t Be oufleks | ggeer 784ai indlgides a
Since the electric nmotor 8 for generating nechani ca
pluvabi@at i of Chachanical asdi nbki flesild | printedhedckadt 1 is
nout hpi ece 7 to be nounted on the teeth 3 in the
forféd hogot | & applirabcey aceor dicegihg théseenmzddi medbng the
vibration can be efficiently applied to the teeth 3g,

condlictérderad | onasl. Fald | €lHwar 134a deC eerigagedl @dthi Guitable
notor 8 according to this enbodinent is stored in the

oneBabl @het RBcRENS aho TR Y &6 JoiAlibAEPARELEAJLthE® Ebger 20
teeth 3g, 3h to be aligned, vibration can be precisely

enc@ggééeghéoeé£554fﬁgI%e%%ht3@at%fb%h%|%Q@@@ric motor 8, and
Further, the storage of the electric notor 8 in the

thed%gggl: {?%MIS%G 1% enablas cLheridLalimNtenk0 Beefash! ¥nto
and safely continued at any desired tine, for exanple,
theaglgggg%ézv%ﬂsyﬁér¥ﬂg 6%35Q9p55kf%nd%gt§£ {ﬂigﬂéﬁgaged state.

The dental mouthpiece 7 is formed with a covering portion
7e continuous with the bulge portion 7a and adapted to cover the
one connector 22 airtight, and another connector (e.g. female
connector) 23 is detachably connected with the.connector 22 in
the covering portion 7e in an orthogonal direction. When being
connected with the one connector 22, the other connector 23 is
also covered airtight by the covering portion 7e. To the other
connector 23 is coupled a power feed cable 9, which is drawn out
of the connector 23 to the outside while keeping the airtight
state and is pulled out of the mouth between the lips.

The power feed cable 9 of the electric motor 8 shown in

FIGS. 13A and 13B is also drawn out to the outside through the
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Furt hernore, since the mechanical vibration of the
electric notor 8 is transmtted to the teeth 3g, 3h to
be aligned via the inner layer 7A, pains to the teeth
resulting fromthe direct transm ssion of nechanica
vibration to the teeth 3g, 3h to be aligned can be
mtigated. Further, the seal ed storage of the

electrie or. 8 in the dental t hpi.

tnrfogl chpfe aib GRABPEs nt0F VELRngort 88 e 78, G, the outes
notor 8 as the vibratin I t is i ive.

savil 9ho e, EpHLAL LA PSSR, ¢S Do aBS e o e

gene i
mechani cal vi bration bx the rotation of the eccentric
dentat JRAPLHRAEFDNT | GRS dPPnERPENST VE AR W srdl PrEFTEPLY
and |ightweight electric notor generally used as the
compheteoatearrPefed $imratide f%@ﬁloﬁoégﬁp%%c%sédi%stllY
it is. In the case where the electric notor 8
watgerersitadd enechami cakempyaby asitsACHYre hEOF ot orPBIPERe 18
eccentric rotary portion, the direction of the rotary
shoghafrn RIGsthé5el ectric notor 8 and the direction of the
teeth coincide with each other if the electric notor 8
i SAstabed2b nas hehadential AIGUt KpRede Ussdcin ttidts tshgucture.
vibrating direction is substantially normal to the
Thikeetbe3.25ThascGinncirdenteonf hbhesesdi fechednénr étacesntral
unconfortable feeling by reducing the projecting

parf€it@hbui ophidie €eat pbwedutépd ecsblk evensi intdeted, and a
electric notor 8 is long along the rotary shaft

£1ahh8r 06h- iEUEbARLa St Neke t headhinyr @nlangcdithectiues ab.t henis
electric notor 8 is normal to the teeth, the vibration

tubeZ%h%j?hﬁﬁﬁﬁkﬁlgohgﬁeso@thQeQaﬁ@a&h%érintQE 86t Bental

efficiently.
mouthpiece 7, i.e. EVA (ethylene vinyl acetate). The use of EVA

enables excellent unification. The tube 25 preferably has such
a length as to be sufficiently drawn out of the mouth between
the lips.

The power feed cable 9 is inserted into the insertion hole
25a from the side of the flange 25b, and the flange 25b is
pressed into close contact with the side surface of the bulge
portion 7a as shown in FIG. 15B. The outer surface of the bulge
portion 7a and that of the tube 25 are covered by heat
insulating materials 26A, 26B in this close contact state. With
only a part near the flange 25b exposed, the flange 25b is
welded to adhere airtight to the side surface of the bulge
portion 7a as shown in FIG. 15C. The welding can be

accomplished by the above-mentioned thermal welding, ultrasonic

21



If the electric notor 8 is driven by a direct-current
(DC) power source, the frequency (rotating speed) of
the electric notor 8 can be easily adjusted through
the adjustnent of a direct-current voltage |evel by
the variable resistor 10. Further, the use of the
battery 11 as the direct-current power source enables

18 treat 1 n such a place where there is no AC
welding & (& e l]E)eutdoors) Since the denta

nDuthplece is so shaped as to be noun le o
enfheestERitnTs, AOfhaiee cf?lEhH%tYﬁy'§25§&F%§e6lngf?% the
el ement for generatlng mechani cal vibration can be
watprekghi@egspesi thonerrtatot Heer 88PRe 3oy hodntPfg® the
the dental nouthpiece 7 on the teeth 3. If the
power efeed ccabdeoP &si §raer Ut 1 e@eble oFtacICIAMPH 1 RRent of
i nner surface of the bulge portion 7a or the like, a
compldratyarertighteevutgputacapabydt he ehectasec Wwhersr thej Bower
likely to be restrained. Therefore, the electric notor
fee8 icabpeeferiabl yerdyondmat edhti nt@ thwepubadde ofhpeig] the
or resin (e.g. ABS resin) so that the vibration force
thrb8giohoTe St aihathe audgst ppetiomtta tdfe theecaugrcelpner 7B.
the bul ge portion 7a together with the cover in this
FurShét €. since thdOto®XEiY &f ashes howerasfekdsewsdlieh 9 by the
enmbodi nent in FIGS. 13A and 13B, a cover 20 nade of

tubBEL 8l m&de r&siEVAARdnBaYE Ngheéd dtltaRdr be aths hapewifitBdacable
closed top may be fitted on the casing of the electric

9 wiRhOEnd B RACLESEry NaRGCRNEN &R gBh Ba @laddifeed even
el ectric notor 8, and the electric notor 8 may be

if SI:I% e%ohgi'o dhe claarange i t Ber bukaRp POl t @Be7df vinyl
together with the cover 20 in this state.
chloride. The appearance can also be improved.

The power feed cable 9 of the other connector 23 shown in
FIGS. 14A and 14B is also drawn out to the outside from the
connector 23 in an airtight manner. This drawn-out part is also
preferably completely waterproofed since the dental mouthpiece 7
is fully water-washable. An exemplary structure for this
purpose is shown in FIGS. 16.

A tube 25 as shown in FIG. 16A is used in this structure.
This tube 25 also has an insertion hole 25a formed in its
central part through which the power feed cable 9 is inserted,
and a tubular portion 25c¢ is formed at the leading end of the
tube 25. This tubular portion 25c¢ covers the other connector 23

and projects further forward. This tube 25 is optimally made of

the same material as the dental mouthpiece 7, i.e. EVA (ethylene
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Alternatively, the electric notor 8 may be nounted on
a rectangul ar flexible printed board 21 as shown as an
ei ghth enbodi ment in FIGS. 14A, 148. A pair of power
supply conductors 2la, 21b extending in | engthw se
direction are formed on the flexible printed board 21.
Power feed termnals (not shown) that can respectively
vin%?ngce{gt% JCONEALT L Yid e I'iﬁ"e(fgggﬂﬂ K Zhidh %Uieﬁ[}@h as to
he underS|de of the electric notor
mount, .po f I [ 0 e
be F l%:'lentlgl ﬁfgvér?%élgr ?h(?s“?oa Jhug){e g@‘%‘gf{ |tﬁlea&é| 1|F'3ect| on
an t he conduct a 21 The el r [
figgg F8V?B%P$|%&qb o8 prln BEBEArY " qﬁbfh§%I %e §°k§l°“
power feed ter na s_of the el ec r| .
7a BRE BofGu: DRSS a shaen £oL e GPRORE afber PR 1arm€ Fpion
position is adgusted Furt her, power feed term
25¢( 96t tBRowHPe of° oiR ﬁ%nﬁtﬁﬁ%ﬂht(émﬁneﬁaléHEbﬁﬁngbFPHEECtor
can be soldered to the conductors 21a, 21b of the
23 fLexidotecprPh eFopBartERe with thg coRe Pt dt the
metal or resin and having a sem cylindrical shape with
covgrihgseertioy i7s #B0ft EHe apwifidet He @BsPREReIORHe direction
electric notor 8. This cover 24 includes a plurality
withf theawsvening aperitive flee)fiibitedpinpidal Hrarerpars portion
formed with a plurality of |ocking holes 21c along the
25cconductors 21a, 21b. The claws 24a are engaged with
sui tabl e ones of the |ocking holes 21c at positions
whamd st beréomete 2@nebet Gsesinplheve ctentwaterieglgttesga off the
the electric nmotor 8, and the electric notor 8 is
par®t @Fednht ogehther muutthptbee coWaTer24 thet povde fdedrcabde 9 is
i nside the bulge portion 7a in this engaged state.
draa€ deft al gwut BpkBLe 7 tre f orBEBEMmYI #dhm@neovest Ng complete
portion 7e continuous with the bulge portion 7a and
wat%%@%ﬁgné@s ngeﬁzoﬁlgﬁr&f‘etgort@l%CtéHsezzwlﬁéﬂé | g , p3RElr feed
anot her connector (e.g. femal e connector) 23 is
cabq%t %hqgl Xné‘r%ﬁ.g}ec(il%% (Elpt t IES Q@ﬁne&a&f‘id%z ffbn{ hehe other
coverlng portion 7e in an orthogonal direction. Wen -

conn% tgrcggneCtE%(}tgleLh Uﬂﬁcgnghgoggggfﬂq ng ﬁ:Hg %QSE feed

connect or 23 so covered airtight y t he covering

catﬁort Iroql}egg.‘ C-ali-:gzllbtethOt SQ”E%‘J Rg.ngégré grfrfeo%net(;c@ of the

powe I's drawn out

con ector tS|de ile k t he alrt t
PO A& egn&aﬁg pgl © ofUGHe S5 Ybepg% en thed fng can
The power _feed cable 9 of the eI ctrlc tor 8 s own .
be j gugzaageed 3 RVERJ1E 3B P sPAreD & ‘fvn o t5re Sih Sxygete-

t hrough the ) .
made of vinyl chloride. The appearance can also be improved.

It should be noted that an embodiment using a flexible
board is described in detail as a twentieth embodiment later.

As shown as a second embodiment in FIG. 6, the dental
mouthpiece 7 may be so shaped as to be mountable on a part
(teeth 3f to 3h to be aligned in the example of FIG. 6) of the

teeth 3. The dental mouthpiece 7 having such a shape is small
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through hole 7f formed in the bulge portion 7a of the
outer layer 7B while keeping the airtight state. This
part of the dental nouthpiece 7 where the cable 9 is
drawn out is preferably conpletely waterproofed since
the dental nouthpiece 7 is fully water-washable. An
exenplary structure for this purpose is shown in FIGS.

in %EZe and redude¥P®udedS SHOWME Iyt Gt kP8 itSmbSES %g%éfng

I's structure. This tube 25 has an insertion hole
tne ST BPE SIS 1 Q. and & Tlange 25b is for med
opPhare Erhatoft b RS afe HatsP et s hY dogngpd on en
1V GO BBt xR T oA 1] vt THIE " Fe Hife 5 the

ube
greferably has such a length as to be sufficientl
dengph\PUEEP I8Pt heCHFRTROBELHR TP tHhE PHBROAT portigl may be
power feed cable 9 is inserted into the insertion hole
cut2ggf fHbATORE §P JRPRIY MSEhpRAFRe VIPFatinRy MY fCaklie teeth
25b is pressed into close contact with the side _
3. s§pfhceubtinherdliiqps pgovet imFs7fasthehdtmrteh peathasgee 7.
The outer surface of the bulge portion 7a and that of
facthetatdse 2Bearvdbrevierd thpnpedssiatsubadi mykest eflten) dental
26A, 26B in this close contact state. Wth only a part
moukbptedehd Bhahyer 25b exposed, the flange 25b is wel ded

to adhere airtight to the side surface of the bulge

posstihea e aenshownouthibleGe 15€E hhies webddigertan sbmounted

acconpl i shed by the above-mentioned thernmal welding,
on hbr asoit« tamrhdidngioris heongdi@ed of the inner layer 7A to
be directly mounted on the teeth 3 and the outer layer 7B to be
mounted on the inner layer 7A. However, the inner layer 7A may
be in the form of a rectangular piece as shown as a third
embodiment in FIGS. 7A and 7B. This inner layer 7A in the form
of a rectangular piece is united with the outer layer 7B by
being joined airtight with the inner side of the outer layer 7B
having the electric motor 8 stored in the bulge portion 7a in
such a manner as to cover an opening of the bulge portion 7a.
In this appliance, the outer layer 7B is directly mounted on the
teeth 3 and the inner layer 7A functions as a mere sealing
member to be joined with the outer layer 7B airtight.

Conversely, a recess for storing the vibrating element may

be formed at a part of the inner layer 7A to be mounted on the

teeth 3 and the outer layer 7B may be locally joined with the

24



The structure obtained in this way can better inprove
the watertightness of the part of the dental
nout hpi ece 7 where the power feed cable 9 is drawn out
to enabl e the acconplishnent of conplete
wat erti ght ness as conpared to the case where the power
feed cable 9 is nerely drawn out to the outside
inngﬁr QugB-t hg thyoudhnhq] endind hLbe daul &&R0r thONviBroEing
the outer layer 78. Further, since the covering of the
re.f pReS: o A hi nders
eleggﬁgggﬁﬁggtggfétIgig%ﬁggsfgggﬁgégle 9 mﬁ%ﬁgyhe bucca
cavity, hygienic y.ca guar ant eed [
po\f r steeégsc%blpé)sg%?% Fgrnse%g:ﬁplé, %%%gg %V’\%fqny o8, a
chloride. The appearance can al so be inproved. .
conifal %ﬂwﬁnQEﬁif g&%ﬁe §roFﬁ?hS?%E?ﬁﬁp ggﬁﬁgcﬁogoggtgﬁﬁm%lth
in FIGS, 14A and 148 is alsp drawn out to ,the o tsige tal
thet &R CERLC cBRRBEL &r 23 PP al™BFF i tht S MRS, FPrnes denta
drawn-out part is also preferably conpletely.
mouBP ERGH 06f SFRVEPHC e e e 1 RET aP 2 Fro P BT e &Y e?’lgédf Jitryoture.
wat er - washabl e. An exenplary structure for this
Sucbws,g@g@gep sekHoiiintes ppesneed, to draw ghe pevwes gged cable
shown in FIG 16A is used in this structure. This tube
frop5thesdenbal arPutipdeePol ABE e0D5EhG ORI inptwegn the lips
central part through which the power feed cable 9 is
andi woeneet, iandith t abubslrenpedt idenigsc (PatfexvmeFoRtreheer or
| eadi ng end of the tube 25. This tubular portion 25c
thecoykes. t he ot her connector 23 and projects further
forward. This tube 25 is optimally made of the sane
matreti akamplé heimdead adppidahbpi ebewr, as . €. f&WAh embodiment
(ethylene vinyl acetate). The tube 25 preferably has
in $uch.aoheqgd homs 4 emae1ssffdcimnttoy daaveroutl 'ofist heed as
nout h between the |ips. The covering portion 7e
a goal BHAYSe WD e @geiponbteon ga has &iteh aayer 7B is
tubul ar shape fittable inside the tubular portion 25c

adddkibR€1 14 PEoARed Nwdfh alal thAkfe BYRGLn TRE BéPeEtoring the
connector 23 is detachably connectable with the

but‘?‘:gﬂn%gwér}?‘zli'n H‘etr{éO\(ﬁ_LfciiRQtQ%%i Qﬂe?@ulf eorﬁc;rﬁgo_n 7a for
outside 1n an orthogonal direction with the covering
st r‘ﬂl!}i Oc%e7eelfeictttr§(d; Im%%bge 8t.he 'fk@uéfgctpcq_rct inQﬂ:o?:‘SCB and the
button battery 11’ can be directly connected with each other by
a power feed cable or the like in both bulge portions 7a, 7d. A
switch 13 that is alternately turned on and off every time being
pushed from the outer surface of the outer layer 7B can be
incorporated into the power feed cable or the like.

The electric motor (vibrating element) 8, the button
battery 11', the switch 13 and the like stored in the dental

mouthpiece 7 are preferably insulated from each other. An

ordinary insulation process may be applied for this insulation
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This structure can better inprove the watertightness
of the part of the dental nouthpiece 7 where the power
feed cable 9 is drawn out to enable the acconpli shnent
of conplete watertightness as conpared to the case
where the power feed cable 9 is nerely drawn out to
the outside fromthe other connector 23. Further,
or Stm€e ihlBa160Yed i RFopbrife qowehef amateadblie &F bythiehedental
tube 25 nmade of EVA hinders the contact of the power

moutBSLL LA & tReWet Ray hBe buEtElze@aVviit ¥, bgi @dtitals abatipiece
can be guaranteed even if the power feed cable 9 is,

7 mhP &ML g1 1B PlhasviAYh1 £hlRr de1s The appear ance
can al'so be inproved. It should be noted that

anx%ﬂqukﬁ%%t;Hékﬁglé EbeéEBké QOQﬁQxﬁﬁlge§5£f@2§ofﬁing a

detail as a twentieth enbodi ment | ater.

h . d i i ] . .
conﬁﬁgrﬂu§§ta1§e%§§ gggpgglﬂﬁgggh%cglgu GBQJM%G%%QB§|01rcu1t

?leceh e SO S as to be nountable on a

ar teeth 3f to 3h.to | igned j h f

c1cfftds (555 eng YEaiTrad BTN S dilvbhofdBiicl ana
such. a shape_is small, in si nd r.educes burden

conf R e  TRPERE OF ot Mk f by Mire e dfE oy Ealents
7. The, dent al _ nout hpi.ece_7 is normally al .

Cann&ﬁht@ﬂn%neaﬁ15¥vgBF5F B ti%n %ﬁnﬁikaqﬁégﬁ ljgggs?‘p'l. This
However, part of the dental nouthpiece 7 correspaondin

mouPél?%eeﬁﬁgéﬁFawlﬁb?$iGﬁdnéVuBélﬁ%twﬁFP FﬁeoﬁﬂgfﬁgS €5 be
apply nechanical vibration only to the teeth 3. Such

omitiedi ngnalffc dde FPPeAEaANe? PhetRniRRliRGEhPebs fefined

facilitates the vibration transm ssion and nakes the
onlgentwl th@ut¢&ﬂh@de mowiglileee., and enables high electrical

safety to be ensured by hindering the contact of the power feed
cable 9 with the inside of the buccal cavity. An improvement in
wearing comfort can also be expected. Further, the practical
value of the appliance can be increased by making the appliance
portable.

In the foregoing embodiments, the bulge portion 7a is
formed only at one position (position corresponding to the teeth
3g, 3h to be aligned) of the outer layer 7B of the dental
mouthpiece 7. However, the bulge portions 7a may be formed at a
plurality of positions (e.g. positions corresponding to the
teeth 3g, 3h to be aligned and the teeth 3c, 34 to be aligned as
shown as a fifth embodiment in FIG. 10) of the outer layer 7B of
the dental mouthpiece 7 and the electric motor 8 may be stored

in each of these bulge portions 7a.
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Since the dental nouthpiece 7 of this enbodinent is

mounted on the entire teeth 3, it is conprised of the

inner layer 7A to be directly nmounted on the teeth 3

and the outer |ayer 7B to be nounted on the inner

| ayer 7A. However, the inner |ayer 7A may be in the

formof a rectangul ar piece as shown as a third

enbn dtie ntordyoihGSemBéd arech t5B. thhi sutwet drayiectIdg hulge

the formof a rectangular piece is united with the
porPUEr7d akelrofBedyabettg gaitned 8héetfghit wide bHethaneuter

side of the outer |ayer 7B having the electric notor 8

layét Of e GortebPondiigacPehbi 8dethd 3g) SHCHo BdTBINGheaSah® the
cover an opening of the bulge portion 7a. In this

ele d aGEor téT%QUBSflécﬁ%%ﬁl}letérQaf est kyi80vAi g8 PBrtion
the teeth 3 and the inner |ayer 77k functions as a

ner}ﬁ)w%%'g!rl ”%n”EﬂRfar at %Lb)%elc@_&ﬂsd bW'lEQ e+ ouh eqal a¥Rly be

7B alrtig Convérsely, a recess for storing

V|br t| e at p f

forW%ner Ia%e#ﬂg$ %pegéeggﬁﬁgédgg%g?ﬁg tg@%hggtgﬁ lkﬁgr [
out er er 7B be .l ocal ly_ | d t r

corF%ﬁ%ﬁnAf i f°sfich’ th§%ngr és I%%%rﬁ?hgh%lg¥§k?gg motor
elenent fitt into the reces fron1th outer, sid

8 mpy bg %ﬁ%ﬁicﬁgggliﬁ%fqg 1§tg$%58b%ﬁqgv8°pgﬁer'E%urceghgwn n
controller and the like for the electric notor 8

FIGtof@®ther with the electric notor 8 as the vibrating
el ement in the dental nouthpiece 7 having the inne
Sn@LEDPRSh GVEr EHHR L TTRRRERECe SUAPEGiagetR I 11 HaFagoing
the need to draw the power feed cable fromthe dental

embpgimenieckasy Bie oYeX e dnoitChEr e SAMPRESST pf aflye inner
connect it with an external device (batter

layeon?2 odniderther ouher| l&kegr, 7B, the ¢Qﬂtaéx&ﬁBF%P1$Q? &gcording
appl i ance shown as a fourth enbodinent in FIGS. 9A and

to 9Bhea mraddntsi iedemidronmbat teaye 1 mylgséayes Ftructure
power source for the electric notor 8. An outer |ayer

compBise&d aglithirenal fyuf @rmadrai 1dyersbul ge portion 7d for
storing the button battery 11' in the vicinity of the
bulge pobtivimg/@lbmenstatdorgihbetel ©et presant oinvdntThe is
electric notor 8 and the button battery 11' can be

notdiliggkby €onuret ededidit ersforotshemabymag pewer Ifieedr motor
cable or the like in both bulge portions 7a, 7d. A

haviyt 6Nmddiddad1deend! kBRRaLBEVpEdHAIeY Qabanteof f BR¥eEYs, a
time being pushed fromthe outer surface of the outer

solleﬂxt?ﬁ, 7|§, &@Qc@ecbﬂfoﬁ@@é@t 66 LhRLO1tke paNeh1iseHe Cabi® as
or e | Ke.

such.

Alternatively, the vibrating element may be a permanent
magnet 15 as shown as a sixth embodiment in FIG. 11A. In an
appliance shown in FIG. 11A, the bulge portions 7a are
respectively formed at positions of the outer layer 7B
corresponding to the teeth 3f, 3i to be aligned and the

permanent magnet 15 is stored in each of these bulge portions
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The electric notor (vibrating elenment) 8, the button

battery 11', the switch 13 and the like stored in the

dental nouthpiece 7 are preferably insulated from each

other. An ordinary insulation process nay be applied

for this insulation or the insulating property of the

materi al of the dental nouthpiece 7 itself may be
7a.utilized, i.e. the dental nouthpiece 7 nay be

partially used as insulation walls. It is also

POBREH| Setrbrhn@! Ragnét exd b RRakdatormddrthnd cadntibkation

unit in the dental nouthpiece 7. By nounting circuit

by gl RIS S ¥GB18Sgéhatidikal bPInSdRi@et £i314rdotRPOWBY means
source and a controller therefor on this flexible

arrlgrg&%(ﬁ’oﬁaﬁd%: rt(flléi tde%_ltgiref%§t i cQse J101 Q‘h@.@s imI nQHﬂ:tfield

e dental nouthpiece 7. I's mounting enabl es

Wirin 0 [ i e S| ta be om tied,
gen%ﬁ%%?%%q%%%£53%£5$%ﬁ£%£§#é$héﬁg%p}%gﬁgg'tgybglggggnggaped
only by the dental. nouthpi n ] e ' .
masBPELs el SRRt YD 58 EnCir iy Brads Y Hrdng nesas)
contact of the power feed cable 9 with the insid
16 SRBSERTR ot =iy RS P BOBHERE In e OHD SBuf B0 118
can al so_be expect ed. Furéher, t he, ractjca%svalue of q
and; HdCapp| TaFc ARG HE FiElEad8RoBY ki 7YYt e appl PERERI®
portabl e. In the foregoin% enbodi ment s, .the .
aroppf g FdDPE7 & S OF oF AR Bh T eafleBha! pistiipdfice 7 while
(position corresponding to the teeth 3g, 3h to be .
beigp gprabated €remotherugegy epd7eeRAratss gefegretic field for
nmout hpi ece 7. However, the bul ge portions 7a may be
caupppgedthe approeeglit y neFInsdsi thioonstq e. gengiesdet i sigghanical
corresponding to the teeth 3g, 3h to be aligned and
vibrhei¢met h 3c, 3d to be aligned as shown as a fifth
enbodi ment in FIG 10) of the outer |ayer 7B of the
demmal timput Appecence ,antck t he eludcticientotor Briddy drely the

stored in each of these bulge portions 7a.
permanent magnet 15 in the dental mouthpiece 7. This can reduce

the size of the dental mouthpiece 7 and reduce burdens on the
user at the time of wearing the dental mouthpiece 7. This also
increases the practical value of the dental mouthpiece 7 by
making the dental mouthpiece 7 portable.

In the appliances according to the respective embodiments,
there is a possibility of transmitting mechanical vibration not
only to the teeth to be aligned at the stored position of the
vibrating element, but also to the other teeth 3a to 3n of the
teeth 3, depending on the built-in position of the vibrating
element (electric motor 8 or permanent magnet 15). This enables

the treatment of the entire teeth 3a to 3n of the teeth 3.
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In the foregoing enbodi nents, the outward projecting
bul ge portion 7a is fornmed at the part of the front
side of the outer layer 7B corresponding to the teeth
3g, 3h to be aligned and the electric notor 8 is
hori zontally stored in this bulge portion 7a. However,
an inward projecting bulge portion 7a' may be forned
at part. qf i t . : .
corfe Bttt sblEnbERs 71 95, ho ' Wb ak SRRntics 1o cor
. __electric nmotor 8.may. be verticall ed qi.n_this
imp BT O NOR- IR R S 1 ot aibnbflbPpores, ov
.the dental nouthpiece 7 accordi.ng to the foreqoing. .
beiRg\ FARERT s ORast thetOVEr | Ai %&ﬁpgcﬂ%¥% %%ﬁﬁpfggacgﬁlre >
the inner layer 7A and the outer |ayer 7B, the dental
moufped h5heEECRc cortiisyero 1 Spr WML | IR e H4Ve P©
a nultilayer structure conprised of three, four or
mouppe@ PRydhs, teeth 3 Thaviadrie i AFLRPMAAC ST df nforoted
the present invention is not limted to the electric
theppenr agd afidarali theord v | hearvifsesionafPhge aPhofPagelectric
el enment that reciprocally vibrates. Besides, a
moteol &nt dheateetlee3.coil nmotor or the |like can also be
used as such. Alternatively, the vibrating
el enerits relysobepasspelenentshapgnéhel§easakhoomtziese 7 in
sixth enmbodinent in FIG 11A In an appliance shown in
suchl & mihhert e bel geplpord iemstdat afercesrlcidniaby force) to
fornmed at positions of the outer |ayer 7B
theC@ebes pofdi 319 td vhaltigatl. 3fSpediifticabey aldargniedtand teeth
t he permanent magnet 15 is stored in each of these
is Rubgeipoididsmedly¥amounted with a dental mouthpiece having a

targeted teeth shape (dental mouthpiece having a shape different
from the instant teeth shape) to thereby impart the elastic
restoring force of the dental mouthpiece to the instant teeth as
an aligning force. In the case where a dental mouthpiece is
made from a high resilient and soft material, such dental
mouthpiece can be applied with a great elastic deformation.
However, in the case where a dental mouthpiece is made from a
low resilient and hard material, such dental mouthpiece cannot
be applied with a great elastic deformation, in other words,
such dental mouthpiece cannot be wused for teeth greatly
different from the shapé of the dental mouthpiece. However,
such hard mouthpiece can form a precise shape, and impart a
delicate aligning force to the teeth. Accordingly, there are

provided a mouthpiece which has a shape in agreement with a

29



Thi s permanent magnet 15 can generate nechani ca
vi bration by a magnetic field generated by magnetic
field generating neans arranged outside the dental
nout hpi ece 7. This magnetic field generating neans is
constituted, for exanple, by a ring-shaped magnetic
field generating coil (magnetic field generating

S te fir lent.al . aouthnl ece s ;

tar%%%ﬁkieéghl %ﬁge?l%ng g%&%ﬁ%ﬁ% IwhE.rQH M &h l1§t@§med1ate

n I's magnetic fie
ti jl 16,
snadlt e iiea Ut tar s Fef U RS, A8 S araB REC e in Snae.
ted fromt and t . tic.field
7 oPSE i g t1 RV 5% RereiP i RaE el 8 et Hg Arighi hb difape

mechani cal _ vi brati qn. In this %Rﬁgiance, it i%1 a
to & aic % PHuR| §eBRrY PRREIRISTEnent” Sraditl™PLs i & har
the dental nouthpiece 7. This_can reduce the size of,
bulging RIECINTR HiFi €o8™2dar tB§udB BTr 8BHETh ThedisErner
at the tine of wearing the dental nouthpiece 7. This
layef s3Ai ey edasdentpk peoxehpiege val f&osp tive TEnt afr- and a
nout hpi ece 7 by maki ng the dental nouthpiece 7
conpoattabfarce (alignimg therempplisarrewdigécspdihg Eeche3g. 3h
respective enbodi ments, there is a possibility of
to beambigned by rephesdical ferrbeatf ofhendulohhy perties 7b. It
teeth to be aligned at the stored position of the
is dlbo aposuivdleerentioibud SO Hudgtihg shdryr Teetiffh3ghe oinner
3n of the teeth 3, depending on the built-in position
surfhcd her \Whlar ahheg Blyerenh el siedwd cdnmBI6r & gmd to apply a
per manent magnet 15). This enabl es the treatnent of
conbhgn€ntbket qeliRgdand 0 £3Rcef tHde teet hedth 3g, 3Hheo be
dental nouthpiece 7 of the foregoing enbodi nents is
alifREal PParthieNHrAR@ i My PEdben JfforaR: teutldiegCetsednt7c.  The
aligning force by being nounted on the teeth 3 having
post 00T LROGR | Gy Wiy Spamunined;d hekeahe HYRMAG, dHet 7c
dental nouthpiece 7 may be nounted on the teeth 3
dif?g}_(é Ng9s NQ ﬁ%%@&ﬂo& !f)acy’é & StH@%eec‘ﬂ Bger agn t@nge aligned
ransmt only the vibration force by the electric
qicTRLor 8 to the teeth 3. It is also possible to
Shape the dental nouthpiece 7 in such a manner as to
apply constant force (aligni force).to.1 t.ee
Sg&nsﬁ oaBBRé??%ﬁu¥¥°S§p8€F%FCg???f gﬁ Ths %#ﬁ%tﬁgebﬁunted
is elastjc-deforped y. nounted with ent.al .nout hpi.gce
on [Fhe; fge5Pt Ar §8t EHCYReth gﬂ%%e ( éﬁFgfﬂhndﬁhafeSSS 161E o
_ havigg¥a shape different fromthe instant teeth shgge& £
integrahky BN hFard h1eiagt PETTER ot n'g*S or P& o Y HACC ©
dental nouthpiece to the instant teeth as an aligning, ..
thef quter [1aveRe 78a®& WRer®id dertald MMMEAPPeEBePE %ﬁﬁ% this
froma high resilient and soft material, such dental
inngput fpikace -can Me 9l iloden t kereyyr dat ¥ adbpc form of a
def ormati on. However, in the case where a dental
recrenghbieceidas migenf LonFaGH ow/h eaid | Bhtisahpmdarigsels, the
materi al, such dental nouthpiece cannot be applied
consittht af great (adligsting fefornatanobe iappdidekrtadiys testbh3g,
dent al nout hpi ece cannot be used for teeth greatly
3h didf foer entighe@nby hehes hayes sdihgt Kerdentdfl timbutdrpieecdayer 7A.
However, such hard nout hpi ece can form a precise
Thishafeuctide | Aparéasedetid aprLacddiiogni naluer o€ tthet heppliance
teeth. Accordingly, there are provided a nouthpiece
sintdl ¢he h@Sns5taRe i jRiRPreaReNanM tihe &ibration force can be
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targeted teeth shape, and a nout hpi ece which has an

i ntermedi ate shape between an instant teeth shape and
a targeted teeth shape. Further, it may be
possi ble to add a desired aligning shape to a main
body of a dental nouthpiece. For exanple, a hard

bul ging portion 7b is forned on the inner surface of

| nOer el A%l thAsLN 8ndept 8L HRULINY &E&n6uth@Wintihg th
app%Pecé W,tﬂfﬁdtee;etcoﬁgt an%rl force (al %gnl ng foPce) .2 g e

ortﬁ%ﬁ%né%% h £h§(;e%%% %%UY§h3to be aligned by a

eSS|ng orce o ging portion 7b. It is also

bl £t d byl t 7
RE surfgc{eoé?r%%%caﬂflﬁﬁe? P hARRE, o B pperares
88 and t tant f ;
111tﬁ§a3§51gea I”éh ? g% %EP@E%%ﬁﬁyg?ﬂegpreSS|%%ng Sental
f the bul heet 7 t Che bul
moug%?%‘?%h #bgg[iq‘ltstswé’%gﬂ}l‘gg?% g %Sthgl 3111]: éﬁspggvg (%%tv?lth a

of fact if the teeth 3g, 3h to be allgned dj ff
maipnbedie difpl PaRtETHhidde C5ufErPPPEYEY P8 P@nﬂ|¥¥§nﬁﬁ?ndlng on
nounted on the teeth 3 as shown in FIGS. 7A and 7B, it
thej giygasshasive 1t i nte@rar| Wi ofhfied hak e Mul §FHgasorth i%on
on the inner surface of the outer |layer 7E or to join
suppoheed dsultyeng sprraruinghcehigns didr 18uprele @ MaRnpReads to
inner layer 7A in the formof a rectangul ar piece
be ghoable nupWaE8. apd dnun¥d-d saleagd theserppoxtiico eedbans 118
force (aligning force) can be applied to the teeth 3g,
and3hdbptde v i gnetvilelr Bhe EgResbeay 0¥ ciraf ablvive iendebelow,
| ayer 7A. This structure increases the practical val ue
andOfardt h&l aapplicane@ateirnaa ot heuaandt ant talel gnippgrtdnge cahdmns
the vibration force can be applied to the teeth 3g,
1183h i1 heial beagdi v ttheut BeEgE | TR tdhe wakthotontdentwilr east

5 on the teeth 3.
1 can be placed, and has an unillustrated built-in pump for
sucking air through a multitude of suction holes 113 formed in
the stage 112.

FIG. 19 is a diagram showing a first example of a method
for producing the dental mouthpiece 7 using the aforementioned
producing apparatus 111. What should be first noted here is
that the production of the dental mouthpiece 7 proceeds with the
inner layer 7A and the outer layer 7B mounted on the dental cast
1. The dental cast 1 is placed on the stage 112 of the
producing apparatus 111 in Step S3. On the other hand, the EVA
sheet 115 is sandwiched between the sheet fixing devices 116,

117. Specifically, this sheet is heated and softened at a

position near the electric heater 119 by the sheet fixing
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FIG 18 is a perspective view showi ng a produci ng
apparatus 111 as one exanple of an apparatus for
produci ng the dental nouthpiece 7. This producing
apparatus 111 is provided with a main body 114, a
plurality of supporting colums 118 standing on the
mai n body 114, a pair of sheet fixing devices 116, 117
devsdpponted an7t hedegsupgaeti np ciod utibs 1p8sinmiguchlieng the
manner as to be novabl e upward and downward al ong the
suppUPPOid | (Y edkums . 114k wid tadagbedehingsantha GEvAaBhEVA 115
sheet 115 from above and bel ow, and an el ectric heater
is HRamRuny edi8bed hén SERPOEEL QL COAsHMS 348tndhenBBtNfixing
body 114 has a stage 112 on which the dental cast 1

deviabs e Pl 3Gedaranthftasagan unillustrated built-in punp
for sucking air through a nmultitude of suction holes

1.1%tf Q.'hqutliﬁet h§i13_ta?sgesu]c1(%d througﬂ:l@&e 1&.1‘ Sudtion holes
di agram show ng a first exanple of a nethod for
pr ' dental t.hpi . usl t he h th
ll3af%gg%%ﬁ?iggge pr%%uéﬁﬁg“ggggggth %%%gevga?tgﬁ%ulg %eEVA
first. noted here.is that_ the. producti f .the al ., .
Sheﬁﬁut%%?e%% BSt oteeds WEh t hie inﬁéroggﬁgrt§ﬁ‘%n the s
uter |aye 8 nounted on e dental cast .1. e .
Sucgéﬂ?alacég% %ai%sppgg%dl%n£€%e9%?%%%‘?T% of tﬁgls suction
roduci ng apparatus 111 in Step 53. _On the ot her hand
enaPlgs EVBFEHEE 9807k SBRAGFEHET bet Whon ERBCGRER, OF  Such
fixing devices 116, 117. Specifically, this_sheet is
sucfdgp e §28RHNS 0F F eARLY aFCREWHSCALON §BAV™t bR EFGct ALA- The
heater 119 by the sheet fixing devices 116, 117 being,
elecitriad bgptes £APs M3Fsialisen RE ohefe 1R stppbhei feet fixing
colums 118. After the softening, the EVA sheet 115 is
devgradudllby plldcedeonaveaedent Phrigagtownwardt Reveprid; of the
fixing devices 116, 117 are | owered. At this
elepitmee heateérs BUCkadbilksogghtimeows rhestdngon hbtesnarizely.
t hereby generating an air flow to closely attach the
as BEtfowshett F16.t @iBhe tdentd@ntadstmduthpheoe derant deenadéte by
this suction, a cut la is nade in the dental cast 1.
prebBusisigd | Dir enaliings the eEVAEesiesd al15.nprassi presshheization
principle of such suction casting is only
and ehenshd€add Yhaghpynappl icldGin 2démbith@iehectri ¢ heater
119 may also be lowered as the sheet fixing devices
116phel handke 1houer £4. i hbsnlewavabg ERYeaBoe dadtidig. Up
electric heater 119 enabl es continuous heating.
to At RAL T @hY, m8shSNoM ik Fdae 2LBinkh@oRe8i@lonal dental
nout hpi ece can be cast by pressurizing air around the
i 80€8LrddrinlN IS tREES S WTicZ @t h0R g 8Bk 16 1S UGN 2MRY 11
moﬁigééppgi%ﬁ |n3€§nbination. %he I nner |ayer 7A
13,5800l 8f edy Jy bgue iy YaShe et
on %P%oggi§£tﬂggégﬁg9a§ t e(%%%ﬁén??%%gﬁ}dgﬁtaﬁesgpp roanon
moyt.hpi ece duci had. FI i ho 0 :
Manyady 11<°8ﬁ’r§%§%n 15Bgf %@amlai‘ MoCRT SRSy d%&%?ﬁ% by

Machi ne li_ca iop Manual " (cowitten by Maeda and
QuintPEFaAce LEREE’ by Qui nt essence Publ i sher).
What should be noted next is that a vibrating element such

as the electric motor 8 can be mounted in the inner layer 7A in

Step S4 while the inner layer 7A is still hot. The material of
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What should be noted next is that a vibrating el ement
such as the electric notor 8 can be nounted in the
inner layer 7Ain Step 54 while the inner layer 7Ais
still hot. The material of t he dental nouthpiece 7,
particularly the above EVA exhibits high viscosity in
its nolten state to such an extent as to be used al so
thedSleathRi MmoulBpeeient, opaseicaldmd heie bamskre EVA exhibits
Accordingly, the inner layer 7A having a high
highe¥ReEad e i aldlynakikate bebNgue@sini Bxtedtalds to be
nolten state in Step S3 as descri bed above exhibits

usefl 0B1¥h SCOSI ty UpMid Itn reacoRt edor Asrdhasede hH8tCebond.
given by the materi al the inner |ayer 7A due to the

Accgggfﬂéhyng hgat theEhelé§E¥” 7n2YREv Yy CAN REgWt idempBEature

to nmount the vibrating element. Specifically, it is

immégigi S Enle L9 %%%ﬁg LR viprati g ﬂoﬁ@ﬁt s%ggg_ as é S 53

ri'c notor arnst the inner layer 7A

as ﬁ%@er%%2¥3ﬁ%7A St%l% QQS Igliéo %p%h%&? 1£nlgh8801ed.

raetlng ellemen orari |
out u eC| al >i} ns. su h S adheS|Y
A

An Iafi&lﬁﬁév%\d ‘fﬁnceb g“a\r%scgy £ )%/ of °t nne]ﬁne?yer 7

| ayer . 7A i s |nsuff| c,lcené‘ such a s ortagf g) tilized
duecSﬁth%a’f%‘&F‘lf“d'Pg PERT eXandl%, T PRE VBT At ZShgc et

such as the electric_notor 8 may bhe provided with 2 ¢
to BPYpECERONVENAHAS EARBFT ayegrpe?Af Ye tidr e SKEEFChen

part engageabl e wth this projection, or the heated
to mpRsTRytise PRAEdIENtdoPEPEs SUGhbest | k] akechBdq |BatPT 8

adhesi ve. VWhat shoul d be further noted is that
agatihet viipe atineg degAen?A swehleashehdrepectayer mét Gitiglchas a

be sealed airtight in the inner |ayer 7A and the outer
highayempgBatwrest epls5thhowwain Ehe vidraSperi ¢lemgdrity can be

simlar to Step S3, the heated EVA sheet 115 is
temporarily fixed without using special fixing means such as
adhesive.

If the adhesive force by the viscosity of the inner layer
7A is insufficient, such a shortage may be compensated for. For
example, the vibrating element such as the electric motor 8 may
be provided with a projection and the inner layer 7A may be
formed with a part engageable with this projection, or the
heated EVA may be poured into parts to be fixed as auxiliary
adhesive.

What should be further noted is that the vibrating element
such as the electric motor 8 can be sealed airtight in the inner

layer 7A and the outer layer 7B in Step S5 shown in FIG. 19.

Specifically, similar to Step S3, the heated EVA sheet 115 is
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pl aced on the inner layer 7A fitted with the vibrating
el enent as descri bed above, and an actuator is caused
to suck. In this way, the outer layer 7B is formed and
the vibrating elenent is seal ed between the outer
| ayer 7B and the inner |ayer 7A The softening
tenperature of the EVA sheet 115 as the material for
platé@ omnelie | fryeyr DAyamd 7RhEiotedr widdy erthe/ Britgragéng| ehement
than the heat resistant tenperature of the vibrating
as @beSBiBed RMovexaapd ean i dctidaroel eet tatsatior sidkavi hy this
heat resistant tenperature of 100C is used as the
wayV| brat brge £l Rt ,7BarisE\fArﬁ18&eéndﬂaMhengna)J:%Qflhgnbmgment is
point of 60 to 70C is selected as the EVA sheet 115.

sealb€ E@t%e%fn sHE o EVYAyshept fAmbhesitihe BE¥Aeshert to
be directly nounted on the vibrating el enent and the

OUtI‘EFelsQ%%'énzggt Qemﬁeféﬂr@yoge'tth'engﬂm| El@e@tna@hbngas the

pro ns caused by an excessive tenperature rise of

mat%%ﬁaflpggtfy%rSi%HEQF;%Q Q% %%ﬁu&ﬁEYOHE§¥eE£§£E 7B is set

| ast’ can be cited as an exanple

low%fl: t ezinhegl?ha\fllegg SJ_LJ s:ts%angw e?rrlpe%g#.gg%p%lfnt the . vibrating

r ési st an era e vibrating
h t s h
ele@%??enlﬁé§p§¥%£% Lgng%etHzegiéagfea3XH¥gE3%gﬁ%:3} af sheat
S ficall f t ft
rosgRrAtS SRREAGECAOC I 6 S B8 ChBr S 1%2%2 egpot

PET-E materi al s havi ng softening paints. between
an ENj EBBQFSQRﬁ+QQ§a”Eﬁﬁgﬁnl??NQﬂﬁﬁ% oﬁaﬁB)tEaﬂoﬁélﬁséﬁleCted

After the dental nouthpiece 7 is fabricated in th
as ag, EVEwheat gdél-ed™™t fuge af $968r £RoFVR hehSstht @nnalbé%rthe
7B corresponding to lead wires 8w of the electric
EVAnwheet8toahe tHaepbler mowripd a7 etlpe | EiRIGHABEt €deRprh and
the lead wires 8win Step 56 of FIG 19. Thereafter,
thei puSteplder db tadbofcant BYAmelbEnd Myidsunpal gy meblems
power feed cable 9 is locally heated by neans of a
caudeieby oan tdweelsskee t tergealatare onhee tadd thar vibratinche lement
outer layer 7B airtight, thereby conpleting the dental
to Nbalt BpteE€ly’. prevented. "Bioplast” (product name) can be
cited as an example of the EVA having such a low softening
point.

If the heat resistant temperature of the vibrating element
is even higher, materials having higher softening points can be
used instead of EVA materials. Specifically, polyolefin
materials having softening points of about 100°C such as "MG-21"
(product name) or PET-E materials having softening points
between 100 and 200°C such as "Duran” (product name) can be

used.

After the dental mouthpiece 7 is fabricated in this way,
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The nethod for producing the dental nouthpiece 7
according to the first exanple has an advantage of
reduci ng operation steps since the dental nouthpiece 7
can be fabricated with one dental inpression. For
exanpl e, a nethod shown in FIG 12 requires two denta
i npressions. Specifically, after the inner |layer 7Ais
EVACONpet gshlem Sexenddent ah | paresSdon the peuternedayer 7B
using the inpression material with the electric notor
corgeﬁoﬂdlﬁgdlﬂmeﬂ@ml%i; I8y Ui‘!ethgnéleé@d@f mbAoraBd and the
plaster cast is formed again. After the EVA sheet 115

powé§ plagcechiiR ©hiis Rloastefe®asitd GHeONRaling ot edw | By e$tep
7B, the inner layer 7A having the actual electric

S6 %?tgﬁas ppunt ed. therein and gkl @#teén|éﬂ&r055a@r§vA tube

Further, the nmethod for producing the

d t t h I
110e'ﬁar?'l ﬁ @R ct|§%%§¥ggg$% d)ﬂé i %%%f%éﬁ%§¥ﬁ'gy means
nmout h h t ht f I t
of an 5%3%:§:rg%% al ;%eeg % Cfﬁ%&gubg?h ¥he gﬁ%er

78 softened eln un| n1y an t|r
tayphe’HdHr t3en he tyea %ﬁ?@e g?’ agl %‘8 gﬁ f%cee%
7B becone half nolten to he naturillé nited. _-Thu brdi
ai FPPgREHG ﬁ%flﬂr§ﬂ8F1n$oY‘%%HﬁﬁF ut frgdafg raing
the case where the inner layer 7A and _the outer |ayer
to 7dey FiERly ﬁ%ﬁ%&#ﬁﬁp%ﬁeaBoﬁﬁganFﬁg%aeﬁ dFﬂEFln?uPPﬁﬁ?tlon
there are no inconveniences in the case of dental |
stepappéBes obheusisnfad aemThrieeh AscHr dift dabrdratef nhgh aore
cl earance between the inner |layer 7A and the outer
dentayerimpBeasitPnaki fpL texarpdssi B emebhed t shawn | ARerFIG. 12
| ayer 7A into the outer layer 78. This enables the
regplioesictwonleagftad hingheggrainst.y doecaFiemlithpiadder the inner
FIG 20 is a diagram show ng a nethod for producing
laythe 7dentsalcompat b ese sacond diegtdlo tmmesendneXxanpegformed
Since this producing nmethod is simlar to the one
usidgCondi ngptesdidd fatsriexanptie shwwldoatrEbGnot8r 8 or its
el enents common to both exanples are identified by
dumBQMER¥AnSbEep iRUNRRS Siadklk argydot 78gsanbibed. plaster Weadt is
shoul d be noted in the producing method according to

forhBESa§LGOANd peXapPlke iV Raket he15t@D pObchar ot NEhilsh@laster
outer layer 78 in Step S5 shown in FIG 19 is changed

castO ta3t @Brmot8H0¥kd yer 28, kHe SifRe®Iaydrheadentahy the
cast 1 having the innér layer 7A fitted with the

act\éhg?r aiLog-&! elmk %u%u%§e&h€h§£%{ rdda 'F?xteOfou%eHDliBgsﬂ 7B
ereon Is set in an inclined state on the stage 1

4n FIG 18. This inclination is for preventing
ental cast 3 from being hidden froman air flow

o EI Rk ofPhaL i W 00 S0 6 TRt

acc%ﬁﬁ?gdgoentth £§28t & examp He etnggl eGld Ip%ogocglon A a high-

are

quality dental mouthpiece having high airtightness.
Specifically, the inner layer 7A and the EVA sheet for the outer
layer 7B softened by being uniformly and entirely heated by the

heat of the mounted EVA sheet for the outer layer 7B become half
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It is sufficient for the material for the inner |ayer
7A and the outer layer 7B to have a softening point
| oner than the heat resistant tenperature of the
vi brating el ement such as the electric notor 8 and to
be harm ess to human bodies. The material is
arbitrarily selected based on hardness required for
moltée £ESPEChhverylBEEsnitAdd.7B Bl castighgnués hisa nigher,
a range as to neet these conditions. However, it is
forpéﬁgﬁéﬁ@Jea§0béﬁﬁ%ﬁédSQ£ﬁ thRSidasas whBee MBhEr idher Theyer 7A
use of the soft resin has advantages of alleviating
anaS iyl dutveisdor t hg taQ%EQdf‘nqllaQHgﬁecﬁ r @t hRnkklr atd NBach
el enent, reducing |oads given to the teeth and guns,
othg]:F I gaftdﬁgle ', Sct%gg'gr tar%“% aﬁm{%%ieﬂggs' R ®HeN%ase of
wearing confort as conpared to hard denta
t hpi eces. . t t her. hand e, pf
deng§¥d1$ ST as fﬁ%nﬁggefﬂﬁwghggcgdggn 5gg§e% %naE?¥Tifg @
the dental nou iece ta be precisely cast
Clealé?rb?‘?'r;kﬁat&'ﬁ ©0f tcFgentluneen}i zlﬁl‘ayr‘?’tgut[7 Eplarelcge%b%/ The rssl %?’z?lﬁem and
envi ronnent, and easier al ity nmaintenapce.
mak ARG or-bi AGPYSS aﬂﬂ’Hggi%gﬁhf”égrugggefngghénE%sgh%fOUter
attaching nore inportance to these advantages. ..
layegr Rer, *ﬁa%ﬁ%ﬁ%P?th?o?r?qﬂ¥qlﬁﬁePflgy%fgégggﬂﬁityhgental
one for the outer layer 7B may differ. For exanple, a
mougBptefFe nout hpi ece having an overlaid structure
conprised of an inner |ayer 7A nade of a soft resin
andI§n @0t gt 4 9P FAYFisg & methoflefoR REFeducing the
advantages that the inner layer 7A effectively .
denghl ewoatbpi¢gmaeteonsting Vidrat sagord eAEATPI® r eliRee this
| oads on teeth to be aligned and guns, and the outer
prodayeng 78 vede iof $iwe lalrartd ridei rones aggoydingstor ghe first
because it is difficult to deform by the environnent.
exaftph& essely, ima TENt al9 ,neltehphes echramim g arbabhrerdsamgles are
structure conprised of an inner layer 7A nade of a
ideR@h €ié®@Uyn cantloRns i Puibpi-€Cend/ G readet oddescrsidkt.resin
has advantages that the outer |ayer 7B made of the
S Ofyfhalt€ $hBu BDSHE bSo tt W AGE StHHUHrdQus PoF t métitb® \eiapdayng to
life to effectively suppress danages of the dental
thiBDYERRhEC& Al et RE tREE Ntidh LR et RBrHeNy athe outer layer
nmout hpi ece is nounted resulting fromthe iInpacts, and
78 Lihe gtBPeEs! 8Y&kn 74 MBde afy tihe chahded e8d Ns&IAYLS shown in
production of a dental nouthpiece having a precise
rIc.n26" Sﬂ?p&elgg gdtrst',r,‘e”chﬁt BL e el 'IUHEUEbg?Cléuéairhéxl%‘?c dayer

nore easily in shape than those entitely nmade o
7A tfhl%tggf xtnl{f?silzl{g vibrating element such as the electric motor
8 mounted thereon is set in an inclined state on the stage 112
shown in FIG. 18. This inclination is for preventing the dental
cast 3 from being hidden from an air flow by the electric motor
8. This inclination can be made by placing a rest 121 as shown

in FIG. 20 below a part of the dental cast 1 where the electric

motor 8 is mounted.
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Further, even in a dental nouthpiece nade up of a
single layer without having an overlaid structure as
above, it is possible to m xedly provide soft parts,
i.e. those for weakly transmtting stimuli to the
teeth 3 and hard parts, i.e. those for strongly
transmtting stinmuli to the teeth 3. Resi ns used
fortt he waEeid¢Bdntoffdrhecidemaalerimlit ipt ethe aieneEVlgyer: 7A
pol yolef ins -* polyesters and the like in a

andd€eBé eastdry 1eKder 78f t6 ohidwess sdftenihfepsar®e lowker tabn the
has di fferent conpound rati os and hardnesses dependi ng

hea®Nrd& UGS teMpsta EMAS & ansoftibhat Bid ad1emeavi BGcA as the
shore hardness of about 80 to 90 and wi dely used as

elebPBidBLBELAl o 0fngOkth dgNt BhrARUENPESCRSMakOMERNiS8LY, The
nost pol yesters are hard materials and wi dely used as
rd-Al; ; par | hgi @qdifea for
A e L St e ot
thelr ou rati.gs, ;Qu y - , g al |
S R i A S Y M
nd t he pol yesters, . Next . dent Lece
as 3RCural s AP REREI T ¢ FREANH eiBodr nEat i eeto use o
described wth reference to_FIGS. 22_tq,28. ch_of.
soffnFegdht 45 nbif h‘B?E%reraclacco?%‘:i" n'g’jS(f‘ooiEh%shéa eibodi hents 12s
has dividin ortiagons by dividing specifjed, parts
aavGeResed hah SLPavietaas: SSiBHkt ng et L ESt hhSqtBaH L apgeaums
al i gned. These dividing portions supgress t he
fropy Fhenivdbrahind ALYMRAT cdledrcBrdt L8AIHe Yt efP pbyG teeth
vibrating el ement so that the mechanical vibratiaon )
andgcqunsn equitiigegdng odscaBi et AUy, @aShPedpe APPgrid@roving
Al t hough an electric notor 8 is shown as the vibrating
weaglipgreeemijor tFpeScompaned 28, hapd darfpat Moyt i@sest nay
be ot her actuators, for exanple, a pernanent nmagnet.
FI Gn 2Beshbwsr chadeint dhenose hpi ecdard] regstoras ngie gatheial
ni nth enbodi nent. The dividing portions of this dental
hasmadt-Apt&ges Hfleanbling dute Pgentabneouthpidhesto chg qutecisely
portions 7p are formed by cutting out tooth crown

casiQr tleeBs defoiher identodl tmeutdepicet emdutihedeveptbyatthiehetorage
part corresponding to the teeth 3g, 3h to be aligned.

envi@bnRERP| @ndeldadspbikCajuatit9utnmiatenamee. | N Acherddogly, a
crown portions for teeth 3c to 3e, 3] to 31 in FIG

hard? rePeAt Ahy NOtu R inORBe 7das&fdr idttabaiflgnihéle importance
nout hpi ece 7-1 at the parts where the cutout portions

to HhedbeadWdd®Bdekntegral ly connect parts before and
after the cutout portions 7p.

Further, the material for the inner layer 7A and the one
for the outer layer 7B may differ. For example, a dental
mouthpiece having an overlaid structure comprised of an inner
layer 7A made of a soft resin and an output layer 7B made of a
hard resin has advantages that the inner layer 7A effectively
alleviates impacts of a vibrating element to reduce loads on

teeth to be aligned and gums, and the outer layer 7B made of the
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FIG 23 shows a dental nouthpiece 7-2 according to the
tenth enbodi nent. The dividing portions of this dental
nout hpi ece 7-2 are al so cutout portions 7p. These
cutout portions 7p are formed by cutting out tooth
root portions of the dental nouthpiece 7-2 except at
the part corresponding to the teeth 3g, 3h to be

ned.., For

l'i gn; exanple, elliptical, cutquts.ar de i
nacd s TG0 PBST Port e PRt he t bt Aior et el ek by
h 31 in FIG 23. Tooth crimn por ionﬁmzr Itft.in Hpe.

Cdethtar oRBERhpi eCEP7CESEY t hE P WHEPE P& Eut BUT ™9 2"
portions 7p are forned integrally connect_parts before
oveghaid Ut HES cERBRALSSGr PFoRR TPleT laver |7 impdeqgnht g hard

mout hpi eces 7-1, 7-2, the electric motor 8 for
resganerdtdhpurpehapiest AR Bedei oh 3 Sftorediathahedyaptages
corresponding to the teeth 3g, 3h to be aligned, and
thathéheubober pbataorid (idei GitndhrpoFPfbnsgsip Faiorbs impacts
suppressing the transm ssion of the nechanica
durvhpr appon ame éorrmtyi ditfiee tparctfseothegln euPRTiREsodemages
corresponding to the teeth 3g, 3h to be aligned. This
of etiab| asntdie panthmiecendapt ethee tapphi cat igriaf the dental
vibration to the teeth 3g, 3h to be aligned.
mouthpiece is mounted resulting from the impacts, and the inner
layer 7A made of the hard resin enables production of a dental
mouthpiece having a precise inner shape. Further, this dental
mouthpiece can be more easily kept in shape than those entirely
made of the soft resin.

Further, even in a dental mouthpiece made up of a single
layer without having an overlaid structure as above, it is
possible to mixedly provide soft parts, i.e. those for weakly
transmitting stimuli to the teeth 3 and hard parts, i.e. those
for strongly transmitting stimuli to the teeth 3.

Resins used for the material of the dental mouthpiece are:
EVAs — polyolefins — polyesters and the like in a decreasing
order of softness. Even the same material has different
compound ratios and hardnesses depending on products. Most EVAs
are soft materials having a shore hardness of about 80 to 90 and
widely used as the material for soft dental mouthpieces.

Conversely, most polyesters are hard materials and widely used

as the material for hard dental mouthpieces. There are soft
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The cutout portions 7p are formed by a post-processing
of, e.g. cutting off the tooth crown portions or the
tooth root portions of the dental nouthpiece 7 shown
in FIG 1 using a cutter knife or the I|ike.
Accordi ngly, the dental nouthpieces 7-1, 7-2 having
.cut { O b j pr.od d,. E
R T
orti 7 asily. nr ed ough IS .
raﬁﬂ%’-%?%ﬁ sé&%ge? ?%n$EF %hé%gﬂgﬁu %%ée%% %éﬂ%ﬁiﬁﬂ? having
rn b ser. By connectjng.the parts before
ha’\g%besﬁre%ereg‘ﬁ%e% "u V%%r%’?‘ioﬁge?WW%ttﬁﬁst oot h root
portions 7q or. the togth crown portions 7r left in the
denw%ftnnﬁgﬂﬁped§§“:5&?0952?CT 189238 BRtPhdoddifspenth
mout hpi eces 7-1, 7-2 can be so kept as to be entirely
emhpdificate HF t ARsEPeR Fitgycietergpe’ facifCfat @2anto 28.
Oﬁeration of mounting the dental nouthpieces 7-1, 702
Eagh pPhetheedsnialt perEbRiasssblacRgrateg etecthese mmbwdigents
to be precisely positioned at the part correspondi ng
hag odihiedinge tiprIdonghby odbei Gilnigg s@gcii fiethepamiisn osharethan a
FIG 24 shows a dental nouthpiece 7-3 according to the
paet everrhspopditicrene. Tdvthdi 9gdi 3y poot ibensabifgneldi.s These
dental nouthpiece 7-2 are slit portions 7s forned in
dipadirgy ofparitéodent atppmastshpitbee ¥ré&nsmicspona @far tmechanical
corresponding to the teeth 3g, 3h to be aligned. These
viBlatiqaor tgemesa¥sdar By f od neeivratpagt Sebaismen sobhe thaet hthe
3f, 3g and between the teeth 3h, 3i in FIG 24, and
mePR&# Scdlefabeatiéh afdrer rbBeriasReet by e itkePRIid 0% €6 be
are integrally connected. The right slit portions 7s

a1ifn&d G aZén&xdient f1eBtaid QRitdrr 808 s Siifmt QWatKkk & ibrating
tooth crown side, whereas the left slit portion 7s

e18X%E£NAS, fFEEB t hey 1a0t 4 Craw Sigda iyl thie a9t Be ofher
root side. In the present invention, the directions of

acftnsaﬁf&s,' lel, - POL Lrh NS, ar semgné#pigggﬁqeet. The dental

nout hpi ece 7-3 according to t vent h enbodi nent
Caan&hl %Fe Jh%%%t | PNSe, A0 e&@&%&ﬁeéé ML ar LQ.LE0%E 8L the
t he dental nouthpieces 7-1, 7-2.

ninth embodiment. The dividing portions of this dental
mouthpiece 7-1 are cutout portions 7p. These cutout portions 7p
are formed by cutting out tooth crown portions of the dental
mouthpiece 7-1 except at the part corresponding to the teeth 3g,
3h to be aligned. For example, elliptical cutouts are made in
the tooth crown portions for teeth 3¢ to 3e, 3j to 31 in FIG.
22. Dental root portions 7g left in the dental mouthpiece 7-1
at the parts where the cutout portions 7p are formed integrally

connect parts before and after the cutout portions 7p.

FIG. 23 shows a dental mouthpiece 7-2 according to the
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FIG 25 shows a dental nouthpiece 7-4 according to the
twel fth enbodi nent. The dividing portions of this
dental nout hpi ece 7-4 are cut portions 7t forned by
cutting parts except at the one corresponding to the
teeth 3g, 3h to be aligned. In FIG 25, the cut
portions 7t are fornmed by making cuts between the

tengfftéhﬁy&imégtand bgfaeen v3hing!  pARA RNt $ebekRES adkhtal

er the respective cut portions 7t are integrally

moufl?é:i%%%t e‘?izf Qarreengpé e’cngugemtqgﬁw r'FpS 21 'lq{es‘éhecutout

e 1 nsert-cast In the dental nouthpi ece 7-4.
The dent al ut hpi ece 7:4.accor.di 0 ' h
wor i R A= AL 35 et Lo R PR b BedEblt o e
simlar tao those _of the dent t hpi 7-1.. 7-
R RS L e

Iece /-

according to the thirteenth enbodinen%l_TheggiviginQ
teebrig o ¢ Phi SLHEIRG houtREITEIE - 751 B agor Futouts are

portions 7u made of a soft material. In this dental 31
madgpift Htee F8O PR 5TOH @PFAAPRE o e dBEndrPRER t 3F° thfe 3Ceefh t°
-39, 3h to be aligned is made of an_ordinary nout hpi ece
in pgkeri 4P WhEPRBR (HEYBt HITHREs (Pared that®hddrewi gpntal

oblique lines in FIG 26) are nade of the soft
moubhpErdeal 71%sat | ERel parbs t vhAgsei the heukeithapeeigions 7p are

vibration to formthe soft portions 7u. The
fordedt dintrpud i ecenfed apevtsli hgfovet Bng tdfitereeieh cutout

enbodi nent can al so achieve functions and effects
porsiomgd atp.t 0 t hose of the dental nouthpieces 7-1, 7-2,

7-3 and 7-4. Further, the dental nouthpiece 7-5 has an

advant-age dehthnvinogtn etdegarancey -guchhas ethetcirt oustor 8

portions 7p and the slit portions
for generating mechanical vibration 1is stored at the part
corresponding to the teeth 3g, 3h to be aligned, and the cutout
portions (dividing portions) 7p for suppressing the transmission
of the mechanical vibration are formed in the parts other than
the one corresponding to the teeth 3g, 3h to be aligned. This
enables the partial and precise application of vibration to the
teeth 3g, 3h to be aligned.

The cutout portions 7p are formed by a post-processing of,
e.g. cutting off the tooth crown portions or the tooth root
portions of the dental mouthpiece 7 shown in FIG. 1 using a
cutter knife or the like. Accordingly, the dental mouthpieces
7-1, 7-2 having these cutout portions 7p can be easily produced.

For example, a dental mouthpiece having the above cutout

portions 7p can be easily produced through this post-processing
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7s. FIG 27 shows a dental nouthpiece 7-6
according to the fourteenth enbodi nent. The dividing
portions of this dental nouthpiece 7-6 are cutoff
portions 7v shown by chai n doubl e-dashed |ine. These
cutoff portions 7v are formed by cutting off parts of
the dental nouthpiece 7-4 at parts at | east except the

frofNE deitheSReRthgligde0 atbeal BLWordgby 3 dgerhe al i gned
(teeth 3f, 3i near the teeth 3g, 3h to be aligned are

al g¢ 'égﬂﬂéé%ann G patks ABERsEH NGhy, 4hise demkal cutout

nmout hpi ece 7-6 is nounted only on the teeth 3g, 3h to

por@ oﬁﬂ"%&eQ%(Qﬁeo%oBFﬁ E@gﬁhpgﬁhléﬂbtfh*%%:akhgnggoﬁmdcrown
el r nei ghboring teeth 3f, The denta

por{%ﬁémfﬁ%f?c §na¢ ggfswgalt% 'n %Qé’ét'?%nt by _enbediMBRipes

can al so achi eve tfunctions an ects simlar to

o VSl SRS 202, b, e A

hpi ece unted on

a si toot For anpl e, e t I
entgﬁ%%%pT%ﬂﬁﬁgP § &y BE ¢ sﬁaggd é% 05%% F%c ealllt W an
e nount ed onl _on one tooth 3 3h t I
°PeFAtTHL 8558‘0% 184 aF]Pe %HY%'et'ﬁo%?pcl&C?cﬁ) dr éatlo %o the

allgnedh t he dental nout hpi ece 7 may be nd|V|duaII¥
teetBudt el %ﬁPQﬁuﬁPQHilPﬁetP%eFﬁe%ﬁf%QJ OFOSbéoallgH§801 ely
In such a case, the dental nouthpieces 7-6 can
possaewsdsuazfewedé%agéhéerff%mrt%@gté‘r@tﬁhﬁoFeﬁHPcﬁg “3n to be
orthodontic treatnent has been finished.
alighe@rimtthgel9rnt i@t®ent al nout hpi ece 7-6 can be
successi vely mounted and detached. For exanple, a
t r EaGremd ishdvsr sa dembukt eguifpiece 7-3 according to the

eleventh embodiment. The dividing portions of this dental
mouthpiece 7-2 are slit portions 7s formed in parts of the
dental mouthpiece 7-3 except a part corresponding to the teeth
3g, 3h to be aligned. These slit portions 7s are formed in
parts between the teeth 3f, 3g and between the teeth 3h, 3i in
FIG. 24, and parts before and after the respective slit portions
7s are integrally connected. The right slit portions 7s in FIG.
24 extend from a tooth root side toward a tooth crown side,
whereas the left slit portion 7s extends from the tooth crown
side toward the tooth root side. In the present invention, the
directions of these slit portions are not limited.

The dental mouthpiece 7-3 according to this eleventh
embodiment can achieve functions and effects similar to those of

the dental mouthpieces 7-1, 7-2.
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nmounting the dental nouthpiece 7-6 on the teeth at the
back side, and the dental nouthpiece 7-6 is detached
after the orthodontic treatnent is finished. A
subsequent treatnment is conducted by nounting the
dental nouthpiece 7-6 on the teeth before the already
treated teeth. In this way, the dental nouthpiece 7-6

CoBER 1 Pm ke osy AFTOR (iafthedte ol it o e

tooth side, FIG 28 . shows a dental ut.hpi_ec
twedlth 5 EHPGiAG to t nEPEi f‘ﬁé’éﬁ%ﬂger%’or MRt .gghé‘:hl[is Gental
di viding _portions of this dental mnouthpiece 7-7 are
moughpiige pdr¢i GAS 7Y sBEeTEHAS ZiBuEIO(?'-“agsﬁ’é’d fihe)ng parts
formed by cutting off the dental nouthpiece 7-7 except
excgpt partt stheor PR pSRAFATPIH 9 tRetthe3deedl 1P pe3h to De
aligned, the teeth 3g, 3h to be aligned and the teeth
aligked 31 ko BI& -aldSgndde AvEoPErRiRE Ttherferficgmed by making
nout hpi ece 7-7 is nounted only on the teeth 3c, 3d to
cutbe baltivgeed thehdeetbt 3£3g,33Mend brtwaengnidy ahl t#ed parts
teeth 3k, 31 to be aligned. The denta
befnpdt Apd egftdi: Ttiac corsdiecgive thi spdrfiwment™t arsodinfvearally
can al so achieve functions and effects simlar to
conhBos&d pffdrhexdeplal byuichpsectswifel, 271- @r ¥hg, 1iked insert-
7-5 and 7-6. The dental nouthpiece 7-7 is
casli vhdexk igehead pbutiadiey of4(three in this exanple)
nmut ual |y i ndependent segnments by the cutoff portions

(dippiedi BEnPAT t indiEhpl¥ee | N714i aceeREtAGCttON, tHilke twelfth
direction and intensity of the vibration to be applied

emb®@mbe: CBARN0RA shOracBaehe SEaNBAtonNbEd 6REBLES similar to
adaptations to various teethes and bites.One or nore

thd%%b6§t£ﬂ33d@n@gﬁnﬁéuthpieces 7-1, 7-2 and 7-3.

FIG. 26 shows a dental mouthpiece 7-5 according to the
thirteenth embodiment. The dividing portions of this dental
mouthpiece 7-5 are soft portions 7u made of a soft material. In
this dental mouthpiece 7-5, the part corresponding to the teeth
3g, 3h to be aligned is made of an ordinary mouthpiece material,
whereas the other parts (parts hatched with oblique lines in
FIG. 26) are made of the soft material less likely to transmit
the mechanical vibration to form the soft portions 7u.

The dental mouthpiece 7-5 according to this thirteenth
embodiment can also achieve functions and effects similar to
those of the dental mouthpieces 7-1, 7-2, 7-3 and 7-4. Further,
the dental mouthpiece 7-5 has an advantage of having no

clearances such as the cutout portions 7p and the slit portions
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(electric nmotor(s) 8 and/or permanent magnet(s) 15)
can be stored for each segnent. In the case of storing
a plurality of vibrating elenments, the kind (e.g.
el ectric notor or permanent magnet) of the vibrating
el ements, the directions and intensities of the
vi bration can be different from each other.
7g.Since the parts before and after the divided sections
are integrally connected to each other in the dental
WDHIIIFDI agessh?'w% P dafeACC &gﬂrﬂﬂetcg t7h—%_ né&,to!}dtiﬁg to the
twel Tth enbodi nents, eac ental nouthpiece is
entirely formed by a.sihgle s t p
fouﬁg?%l}tg‘ AP A TER Qt’he Vi T‘ﬁlg&g%f F[Is oorr#sqf%}:lgn efe gtgéi dental
the, mutual | y i ndependent segnments since t [ Ctyl _
moufhRt ithg’ p r?F%ngegﬂ’g’gr Bglét%nnes t?%n%lrlﬁwsnsi oﬁ Sgggﬁegoxﬁe
nmechani cal vi brati on. According%y, in_a co ﬁ%rucgkon ef
dashad whitdr vIBPSR | T O&FeRBATECHUCH 8&°t AR BF ety (B THng ©
notors 8 are stored in the segnents before and after
partfeofli eli $R55dr PPBREPIGSR 17ad £h PRETYIEht di®afoutrErREetRe
7-7 according to the fifteenth enbodi nent, the
onedicPEEESRANHAG tot &HE| TR Bhe 3 brathorPti9nse AppPFRadt-
can be changed for each segnent, thereby enabling
3i adapthe drestho3gardouy teebhegnethd s 050 F&ﬁlt‘ﬁ’éa%, ipg FIG.
is al so possible to store one or nore vibrating
27)el enemislingleacthisegiemtal mouthpiegendebt he ®RUAtGAngnly on
portions are the cutout portions 7p, the slit portions
the/Teetht Bg, cGh or teord ighedn (oheodehhal tetit hpd ecEh 7td be
to 7-4 according to the ninth to twelfth enbodi nents,
alilghed s&gimites runaegiassdmy teeth reef .t Beat nent by a
treatnment plan or the segnents having used for the
al rmeadyadriiis heshaidikedontiec beeatdmnt tan thésl cealrdtgenth
renmoved by being cut at the dividing portions if the
embbaRPhaht Ngak! @8Rt ScAR8vE! hadtidnd hend espeétiyesimilar to
segnents before and after the dividing portions. It is
tnd¥R' Gz PLEd ARhe houfiieceych-a canst pugt i pn that 7the
parts cut at the dividing portions can be reconnected.

Thimg, C Chl D _Eeahi,Z8d mbOht X UPIRIyDY single
nDJ%Fi%%%%%?tﬁgggmggggcﬁaglggyoggndgdetachable ?ron1 ?
toot qh Pépeéx?n@.%r)etthg 8&:&%@{“@0&%@&@&&' % erﬁ’a%;‘&t hey shaped

adhesive nmaterials or the Tike at the cut positions.
The dent a ut hpi eces_7- 0 1= cor di 0 ,t,h
m“%ﬁ%vsgéﬁ%%ﬁlﬁ%%f§’§¥%’%%?%ﬁﬁn?5%% @g te%ggﬂﬁ%VP%gggn3h to
inner and outer overlaid structure conprised of the
beiﬁ&ﬁgPeaayer 7A and the outer layer 7B. In short, it is
sufficient to store Ehe vibrat'ng e+e nt _at t %aQﬁﬁFned
corfedPEnarfy T8N E Lobth 16 He 281 FYndt 2 Fol° Xarfpridne®:
a casing storing the electric motor 8, a buttqg h of
they gengpy MQuthpigcend - pePFamentitfayhdie Ly MRy bed gt fag™ ©
w th a main body of a dental nouthpiece having a
thengrapth Sendgice-Anayter bet Aldened- at I ot 13 offfearthengental
tooth to be aligned.
mouthpieces 7-6 can be successively detached from the teeth for

which orthodontic treatment has been finished. Alternatively,
the dental mouthpiece 7-6 can be successively mounted and

detached. For example, a treatment is first conducted by
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FIG 29 is a perspective view showing a state where a

dent al nout hpi ece according to a sixteenth enbodi nent

of the invention is nounted on the | ower dental arch

of a user, and FIG 30 is a section along the |ine

30-30 in FIG 29. The dental nouthpiece 7

according to this enbodinent is characterized by the
moushbpe oOhe adshbahgeospagieasf a-&/i bratthag tekshemt the back

storing portion. This storage space is so shaped as to
sidpr ovdmde the \dentali mpudhernene Wi-teh &s pldwtapbedi tafiteg the

the vibrating elenent itself to nove in the storage
ortBP@&Esic treatmentFlie £%ishBdout &r dubgernudBt treatment is

constituting the dental nouthpiece 7 is forned with a

conBHLEE PRyt BT Engi the aliehal hRodtnSlecentodi Nt th@ndeeth
an electric notor 8 as a vibrating elenent is stored

pefbPel Ming b4 Q8 RQOTtidftebd. tebtns €l et hgsMyRr, BchSaadntal
cylindrical shape and is stored in the bulge portion

mouZﬁF iuf:h; %a&o%%u%ﬁcégéélx%lq" eehtod &f 4de £L8Rkhalh from

ereof 1s a horizontal "direction (transverse

thedlt%ggll QP al:l?@ pacﬁgt ?ogth side %oq}:llidheth%t I%_ecBnt tooth

orage ormed 1 n the bul ge portion
sid i.e. a space for storing the electric notor 8 has
ﬁ‘cyllndrlcal shape whose cross section normal to

I . d h l
G AU G CRBRSL ABGRY 15y T heoe %%d@n%”g%e tne

storage space 7b is lLarger. than the er s
£ifEpeRty | @mﬁﬁ f5Pe -and BFg\ﬁJd’é'sdlﬁgcl%oécr 3888 o&ap%ﬁr% a8fcar

extending in horizontal directiogn &lnmard and_outward
moudhpaees oAs’ ofre h%uqﬁfécé?or&_éQPFyyy see chain double- dashed

line) formed by cutting off the dental mouthpiece 7-7 except at
parts corresponding to the teeth 3c, 3d to be aligned, the teeth
3g, 3h to be aligned and the teeth 3k, 31 to be aligned.
Accordingly, the dental mouthpiece 7-7 is mounted only on the
teeth 3c, 3d to be aligned, the teeth 3g, 3h to be aligned and
the teeth 3k, 31 to be aligned.

The dental mouthpiece 7-7 according to this fifteenth
embodiment can also achieve functions and effects similar to
those of the dental mouthpieces 7-1, 7-2, 7-3, 7-4, 7-5 and 7-6.

The dental mouthpiece 7-7 is divided into a plurality of
(three in this example) mutually independent segments by the
cutoff portions (dividing portions) 7v. In this construction,
the direction and intensity of the vibration to be applied can

be changed for each segment, which enables adaptations to

44



The storage space 7a according to this enbodi nent
permts the electric notor 8 to be displaced al ong
hori zontal direction (inward and outward directions of
the buccal cavity) wthout conpletely restraining the
el ectric notor 8, i.e. provides the electric notor 8
with a play. Accordingly, a vibration | oad generated
varibyud heeetleed r kodndtides8 asOtde ori brneite nyieraiig elements
causes the electric notor 8 itself to vibrate al ong
(elédreridi r a6toos Jof 8t hendoayv epetrearcanc enddr@ti(ont ) can be
direction) and to collide with the wall surface
stofl&d | NG ddne sshRerge SpacBe’basdhods stdirialgi anpllaadlity of
anplifies vibration to be applied to the teeth 3 of
vibbReids ed1pRakNg thoexdeat ab . gous titeee hotbhebebyermanent
further inproving the orthodontic effect by that nuch.

magﬁ%@ﬁ: 32 alBedr aRRTa8hONM Ng18HeLXPEr | PRt Hesédtions and
0 al ne Yy e I nventors o € presen appliication.
t d by th t f th t | t

i i h i i faiyi . 0 other.

s O e T, S e Fner o
deqpt | ece .7 S t CE b a e
cauaice ool P peghaCfnd AEROE, SRATAAacTS oGt ShRE tare

._.a dental nouthpiece 7 in ich. t el ' A LS

IntRIhD e‘[téﬁofllnregggcl}aifonéadw;hno ((L'egs %:}glgeedgg%%ie / ash%ziegeé 71
ref erence exanple, ,and Fl 32B sho t he | i e o

to it a?f’%‘ﬁrc%ﬁlgi h °cat§8 v%hlélr%ekz1 agopl che}ﬁgtrbr S\I??régﬂ%%%'heéaw
storage space 7b as shown in Flgi 29. ) FI G %Elkb ‘

dengpbEOY HR 1§y utSarSRi 5PAYi SRTBPYaB3uf F389HE PEIment. PU
applied with a vibration | oad of about 30 g by the

theepaht rPRERS GRE Bft?ﬁetQﬁeﬂﬂﬁﬁd&nﬁDPEﬁt¥?qﬁwcﬁﬁeb8a§8en as
where the electric notor 8 is conpletely restrained in,

thet patyseblagdapsederh. seynae StiRep Kapdresnastiysgdividing
shows that vibration is irregular, but the vibration

porftdanis | supprassasde (daupniedionp ofo thouechEnifaln wipgation.
case where there is the play. In this

AccenBibughentin teheogistesttiom ofn twidcpl ajbraiertdlemepts such
the clearance) coincides with a direction conform ng

as tthet k@eakiini mogtalisr Sctaren sabrefieih etlidr Sxpmedtyst beljere and
aligned in the storage space 7b. This largely

afte@nthé bat€is1ing pbet preratimanaof td heneoehodbntdwthpiece 7-7
ef f ect.

according to the fifteenth embodiment, the direction and
intensity of the vibration to be applied can be changed for each
segment, thereby enabling adaptations to various teethes and
bites. Further, it is also possible to store one or more
vibrating elements in each segment.

Since the dividing portions are the cutout portions 7p, the
slit portions 7s or the cut portions 7t in the dental mouthpiece
7-1 to 7-4 according to the ninth to twelfth embodiments, the

segments unnecessary for the treatment by a treatment plan or
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For exanple, in the case of retracting a tooth
sticking out forward and in the case of pulling a
retracted tooth forward, the direction of the
cl earance may coincide with forward and backward
directions. Further, in the case of aligning a tw sted
tooth, the direction of the clearance nay coincide
with a direction in whjich the tooth shoul.d be tw sted _ .
the, SERMEME WRFEHY s"thstAnt 14 | ?zfﬁ%ar%lfojt“&sf‘ﬁg © 8383“1“0
surface. In an exanple shown in FIG 33, the direction,
tregimeiHe qedtant¥FaldysdemeyeteEubsiant FAt | 9tn5pﬁafchi’bdlng
the right half of the tooth surface of the tooth 3g to.
porpong jhdde WHPERT1RI SHPSRtEdar® BECXSM sifediien respective
count ercl ockwi se direction when viewed from above.
segpenihrbefore edikceftar | £e ngividing RI®dCafce ditabtesmore
the application of the vibration |oad having high
prefler@cld \tHot have $iheh teeebhstFortiotarmpks, thyamytds gut at the
vi brating el enent exenplified by the electric notor 8
divaaihd aportgonisgkadi bectreworineatadnot Thiss used tirnctignt cat be
cost and size and, instead, an inexpensive and
reasiBéd - sSE@edexatle, Mpt anowrt ivighrittitangsohotadiasoteo o and
used, sufficient stinuli can be given to pronote the
detQERAWAONEH6m eéi@ct obye P Phydieg iz dlimahion alt@adchivg ngach
high directivity to the tooth to be aligned. A
othS8Vesmantk fEbesi AmNbroftnd heiky esebhe | AMEROISBRibSS .
described wth reference to FIG 34. FIG 34 is a
pergRegbh¥E] Ve SiiQMeR] 72 1S 1Rl & WNeiRoRadRHNt 8b the above
nout hpi ece 7' according to one enbodi ment of the
| pventdon i ugte lanCa$het @hadouter
embgégﬁ. éﬂﬁéﬁ%gfqﬁ%ﬁfﬁgig%egggg%?h§$#%ﬁéﬁ%odiﬁent
ovelggés:l%éjdseér tltuﬁgeF%rb\é}r/iesrgd7%fcgﬁé eﬁi}%}dh%e@n@ agxﬁptt?xléa outer

TA 0 ental arch, an upper layer

laY%?Eﬁ’%s.’por}%i d otr(?:,a i enitsal Lg%fitcélggtﬁtot @%OHBS%%‘SSEHPOQ‘I&ting

connect’ i ng “nmenber’s connectin
layers 71, 72 at positions, .distanced fromteeth to.be
ele&?%@néa,tgﬁdpéFEcFPfﬁeﬂ%?5P§98tﬁs%%'etgfghpﬁg %F gligned.
vi brating el enent. The ugger | ayer 71 is nnunt@ble §n
Fory ifxaigper PedtAFINInFOREY oBf PAFEFTYS TR Houfit aBl SUTTOR

on the | ower teeth. . .
battery 11' and the permanent magnet 15 may be joined with a

main body of a dental mouthpiece having a normal single-layer
structure at a position near the tooth to be aligned.

FIG. 29 is a perspective view showing a state where a
dental mouthpiece according to a sixteenth embodiment of the
invention is mounted on the lower dental arch of a user, and
FIG. 30 is a section along the line 30-30 in FIG. 29.

The dental mouthpiece 7 according to this embodiment is
characterized by the shape of a storage space of a vibrating

element storing portion. This storage space is so shaped as to
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The lower |ayer 71 and the upper layer 72 of this
dental nout hpiece 7' are both produced using an
appar atus equi valent to the produci ng apparatus 111
shown in FIG 18 by a nethod equivalent to the
produci ng nmethod shown in FIG 19. Thereafter, the
connecting nenbers 251, 252 are fornmed in the

ifst he_I o er d

ProY*ﬂ? uwbﬁr &} ?tlﬂg p?%ﬁﬂ%@% ght%bove V$%¥|n§ér eg%lgg] the
correspondi ng dental casts 1A 1B of the dental cast 1

vibrafing S RBERY tid-SeEr BB Jot LB SUFEIGuERETS; Eva
col utms havi ng the opposite ends thereof heated.to be
noFRed1§re Thusell PYteFardYat sPecPPied {hddPei dfe ofental
the lower layer 71 wth both dental casts 1A, 1B
outhmimss, 7Tanis tFrmmedhaidknalbudgst ®OrBion B ar gl iigedughe
to a specified angle. In this way, the ends of the EVA

firgolemprsiimenan @pbowi edestyec cwmiwri Bt 8s cdyntRratinghet greent
upper layer 72. The EVA columms becone the connecti ng

is seobst sin25his26Rlagnmeettipng7dot Ahiigyetectzlic PRtpy 8 has a
being cooled in this state, whereby a pair of upper

cylandl-icemerrshdpat ahd noutdipirededn? the soekgyplmeirgdon 7a in such
The connecting nenbers 251, 252 are provided at the

a poR%ukbonnadi st ancedtibamottheHecatdntiralbexalsi giegteof is a
bet ween the upper and | ower | ayers 72, 71. For

hor €Xeiid 1€ dilrbct hén t@ethsterde dilrieghedn preldnef thantedstgh.
nolar teeth (e.g. teeth 3a to 3d and 3k to 3n in the

teghhtgBoypnd:n Eda, b saodabbesyidy atd n@reékament $héUblilge
as the electric notors 8 are built in the dental

por@&ﬂhﬂiecle 7' aalkpResi £6PNSL 18Ry Lhese1daatik, nbR8r 8 has a
connecti ng nenbers 251, 252 may be fornmed at the

cylgﬁ(ﬂ“{é nssltﬂ = {gﬁ(?sé r QQBA% e%hati&?nhf)ﬁkai NgbSOlokyidddinal

as s G 34 ternatlve y, only a single

t d tal zonta
dlrecu{r]%g: Ill;'gs QPe eg]'? an e %h%ré)rére l%‘?‘l%%g algen h%rl tal

i ece 7" shown ent h odi rent I n

h d f t .
dlrﬁFEl??ontA?m%QHﬂ?ﬁﬁfg anShaIsors)téﬁgeggmtr and ?ég&gnﬁg s
th teeth h
55 T et S i, P B

built in at the position shown in FIG .
a cd8ARBRET MY reéYs sfEgnitny &mébordtzoasg% t ﬁho’ﬁesctr%é’&r (ipgard
left and right posterior teeth (e.g. at positions of
and; patyaed WigectBepsmf (ot lugkal ?P‘%FY FtG 1 or at
their nei ghboring positions). In a dental
noFhiepisEesagRWAPEE a7 i FRAEEAPH EAbERT FrepRPdimepE pPgEMits
the left and right connecting nmenbers (only |eft
thecednetriagnetmrhdr t25bei dishbaged rmlPRg, hgeizeptal direction
provi ded at positions nore toward the posterior teeth
(intvhad tand npitarmrtedtirecthengonfiedhenduseabercavptyyi géghout
at such positions enable no |oad caused by the bite to
comp@eappy i eestmmianygotthehelécontc treetdr 8, i.e. provides the

electric motor 8 with a play. Accordingly, a vibration 1load
generated by the electric motor 8 as the vibrating element
causes the electric motor 8 itself to vibrate along the

direction of the above clearance (horizontal direction) and to
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(central incisors) 3g, 3h, the front teeth (latera

incisors) 3f, 3i, the front teeth (canine teeth) 3e,

3j, the nolar teeth 3a to 3d, 3k to 3n as shown in

FIG 1. In other words, the open state can be kept.

Such a dental nouthpiece is suitable in the case of

aligning the entire teeth. In the dental

mout hpi eces_including the respective_connecting
C°1h€ﬁ%eWéthﬁ%ebWPFﬁgsgfﬁ?%e(8??%“?%%c%m%nﬂt?ﬁﬁq?mfpace 7.

surfaces) of the upper layer 72 and the |ower |ayer 71
Thigayibsakepn &Rkt applifiieshe PEStirBn(s) RinetRPlisd to the

vi brating el enent such as the electric notor 8 is
teephovi chdd. thFhi esq3t eneamtigoa Weardpdtiod MeELtHPHRGR | 6n thereby

transm ssi on node caused by an unconsci ous behavi or of
further uggrrovénbi tkee tdrthelentid cofifiscsdr bB ©rat mych.

nei ghboring part. In other words, this elimnates the

needcEor 3z heresgraies nidowiag ehf erpetndidepretsind tdebtained

nout hpi ece open, whereby a good orthodontic effect can
by BReOobtwdmedsbytcont i prdseatt appapptatispeci Fied 3arbisabiwenthe

to the teeth to be aligned while reduci ng burdens on
amptlhEudiS €6 vibratidhetbnper agpriared amm akethesdensial to be

nout hpi ece according to the present invention is
aliBh&h erahh Ya idbntanf aedthyisdd v Whesdestatageaspbateofibt hes a

user wearing braces including the orthodontic wire 5

sha?@deﬁﬂgl bracked soter RBagenbal tABUETRI1eGR mBkbeckiNg.e. a
he shape of the braces can be nounted on the teeth

dentgdr ﬁl&%tﬂ & A 3ces, ANGh CAlk e disedci Ro ot nal ipletely
wth the

races. FIG 37 is a diagramshow ng a nethod
res&%gigégdyglpgesgggraﬁge space 7 as a reference example, and

FIG. 32B shows the amplitude of vibration in the case where a
play is provided in the storage space 7b as shown in FIG. 29.

FIG. 32A shows that regular vibration of about 200 Hz is
applied with a vibration load of about 30 g by the eccentric
weight of the electric motor 8 in the case where the electric
motor 8 is completely restrained in the storage space 7b. On
the other hand, FIG. 32B shows that vibration is irregular, but
the vibration load is increased (doubled) up to about 60 g in
the case where there is the play.

In this embodiment, the direction of the play (direction of
the clearance) coincides with a direction conforming to the
aligning direction of the teeth 3g, 3h to be aligned in the
storage space 7b. This largely contributes to the promotion of

the orthodontic effect.
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dental nout hpi ece. What should be noted here is that a
dental inpression is obtained wwth the brackets 4 and
the orthodontic wire 5 nmounted on the dental cast 1
(Step Si) and the dental cast 1 is conpleted (Step
52). Thereafter, dental wax 260 is filled into

cl earances in parts of the dental cast 1 corresponding
to the brackets 4 and the aorthodontic wr 35%

t hEPELY*FMRIFi-ndP e R KRS S P EPIsP| o SArickgne out
"paraffin wax" or the |ike can be used as the dental
foryard i simmEle i 6#S¢ sCSoPPHLERI rdr FEliracdfetRPERe forRITd -

is used in liquid state by being heated and nolten
theygiimgchhoml ebhshe| sdpaspnehempy keoincide whily ferypg and
reduces burdens on the user as conpared to the nethod
bacheaot dlingctdonki cFuritbewaxin sthesedsapohi abtwiimiong thésted
dental inpression in Step Si. i.e. the nethod
too@ncorihengdiveattiionh dhe tdhent aleargmoessnan icoinpide nedth a
after nontoxic wax or the like that can be washed away
diretcthomairewhiishf the egbdtht @hehedrsnasd soédt beclhreaack ghsc is
and the orthodontic wire 5 with the user wearing the
subBtasked s 4 ndrflal heo Ot hd OBl N Gutreee5. In an examptibeshown
in Step 512, the inner surface formof the inpression
in MBEEri al3,6 ohl algRedctisddgosi | {6ON caehFEsRONAS teeBiNto be
envel ope of the outer shape of the braces including

subgbgngqéﬁﬂyﬁndeﬁmdtBh%h@rEQQQQnﬁéffV&ﬂ*%ﬂ% thoith shap&ce of
I's such a shape capabl e of avoiding the interference

theo%oggﬁ §QGM§HQ§§§.%Be&hew§£§P%§ PBO%%@H'@§Q£&§H£E@S§ in

e dental nouthpiece to be cas a cl earance

cou#% QSI&F]&H %%ﬁ@gﬁtutoqlewhgﬂ i SWMd ?thﬂogbg\;ge i npression

erra ccal surtace o e teeth 3.
Thereatter | a oured LN h Si
na?brla and fé éh‘%h 15%?%r55é$n% ﬁ ﬁ% %ﬁg%gﬁythe
ent al act ual | for productJo of,
aprliShieh A dht FPEReen Te dohpr e d i
Step 513 are e%U|vaIent to the nethod shown in 4 b
teety. For exgmplenngveRytf aleVtirthige Fﬁ%m??ﬁmﬁxqqﬁhﬁfle ¥
72k of the dental nouthpiece 7 thus produced conforns
thet glegeriemialiorcdseng BAVEiRS Rty digsFthgl theePirgtede used
i ncluding the orthodontic wire 5 and the brackets 4.
in | pigtthepfwerogs, Aidnceliheahdnednstieddhceadf iEERRCPHhg and
| ayer 7 reflects the shape of the braces, the dental
smajdushpe@ceovars MOLOT ablre Wibrehase Be&eEs baghith be used,

enabl es the sinultaneous use of the dental nouthpiece
suffigndnt hesthmgéeés.can be given to promote the orthodontic

effect by applying a vibration load having high directivity to
the tooth to be aligned.

A seventeenth embodiment of the present invention is
described with reference to FIG. 34. FIG. 34 is a perspective
view showing a state where a dental mouthpiece 7’ according to
one embodiment of the present invention is mounted on a dental

cast 1 of a user. The dental mouthpiece 7° of this embodiment
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Further, since the inner surface formof the inner

| ayer 72k corresponds to the shape of the braces

i ncluding the orthodontic wire 5 and the brackets 4
after having the unevenness reduced and reflects this
uneven shape as cl earances, the interference of the
sharp orthodontic wire 5 and the brackets 4 with the

incliiy d aysver/Aagap be eeftwsambndihpstpr evashsal heast 1A of
braces from being displaced or comng off and the

thedeRl;aL HRHEAPI agen’ bhomgprirnaAaraged vhefedpbadbhgces a
and dental nouthpiece 7 are nounted and det ached.

denggfa %gi 18 BePERS IV aeNt&W SR BInRe St Bif MehBEss 251,
dent nout hpi ece according to a twentieth

252(:“@885j gfﬂ-{ﬁer o hhel e%%enltl ' nl\éergﬂ %él&lgﬁgnhggt%é’:ﬁ from

user's enta arch. 'FIG IS a perspective

teegleﬁég%%a%fent %%ate}eQ{ (an4§ﬁf agm%Be gg@%ﬁ#?rsf a

i'S a secftron a ong the line 4

. . h ] '
v1b{:‘m::|sn% rﬁ}g&l %ht TI-Le gﬁé%négfg nefxl apg u Cteaéaal%c %gld ltﬂg &L?per

|ze
flexible board 2 on which an el ec as a
teefhprafq gCel SWENIIYE M Nt B4 %afoﬁ'l%o? ?ﬁat tRYShot IR
the electric_notor_8 and the flexihle board into ghe
defbal 1ABET hpfee 72 and thqqqﬁqul1P§35n7%xﬁgoagas ental
perspective view show ng the construction of the
moughpiedq ¢ 'ner6r PtARFANESR| BRIM ShFRPAT2 S RfvErELend to

is a section of the dental nouthpiece 7 having these
thepuptradudiagej gpparatus 111 shown in FIG. 18 by a method

equivalent to the producing method shown in FIG. 19.
Thereafter, the connecting members 251, 252 are formed in the
following manner.

First, the lower layer 71 and the upper layer 72 produced
as above are mounted on corresponding dental casts 1A, 1B of the
dental cast 1 having the bite thereof adjusted. Subsequently,
EVA columns having the opposite ends thereof heated to be molten
are caused to stand at specified positions of the lower layer 71
with both dental casts 1A, 1B opened, and then the dental casts
1A, 1B are closed up to a specified angle. In this way, the
ends of the EVA columns at an opposite side come into contact
with the upper layer 72. The EVA columns become the connecting
members 251, 252 connecting both layers 71, 72 by being cooled
in this state, whereby a pair of wupper and lower dental

mouthpieces 7' is completed.
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The electric notor 8 includes a notor main body 8a, a
rotary shaft 8b and an eccentric wei ght 8c nounted on
this rotary shaft 8b, and generates mechanica
vibration of the rotations of the rotary shaft 8b and
the eccentric weight Sc. The electric notor 8 is of

t he unpacked type having the eccentric weight 8c

t hef £0ofc X Ras el tqnénm%rgut sifle. Aecopdi ngbviigbat Na€  the
el ectric notor % in the dental nouthpiece 7

pos t@%%shecils\%ahgeﬁhe.% lnex:'hgl etekécﬁﬁr dco2 B éildr%d tlgb'ecween the
eccentrlc wel ght C ouches i nner surface of
upp%r ntnlac‘lonrg%;t POI e% S 7% e. 7g.L Eﬁrﬁéﬂﬁ%ceﬁf tﬂeb%&& to be

orage o ratlng el ement

s ek s R T R e

order tq prevent this |nconven|ence cover nmenbe
3k it pRvitBed i ER&TH | ERPBF e Boat tF 2. 1$h ot ?‘%%{) aping
8d is made of netal or the |like, has a sen1c I|ndr|g
elemppise SHAh 28 PEs&ACEBB AR Bvels Ahe bé‘(’:@:Eng?i ghe dental
wei ght Sc in such a manner as to ensure a sgace for _
mouthRiqqst af | oftofPAtidieBEeMadtc Wsisght tekth. the ceppecting
flexible board 2 is in the formof a strip extending
members 2 r.ec520maal brg frrEed eat htise RROERIRASI ReRF GEhagtront
and has a circuit for introducing an electric power to
teethe (o¢mrratni ringddpr8h. 3peci Phcapdy, shows fiexibie 34-
board 2 is forned with a pair of wiring patterns 2a,
Alt2bnaxitvenigi, ngnin 4 heingdegcbudesiaingd meger 026 Q M@vebf, formed
and |l ands 2c used to solder termnals Be provided on
as tihe amakatamanoutadyecda 74r ehbenned at aighteealtht ymbbdiment
positions of the respective wiring patterns 2a, 2b.
in Even B§.t o fHeexithee haasd 2fishd orewth tto Mevelagned are
st andardi zed shape, it can be conmonly used for a
froRtUkabthy (0dtdisar sindicsest egeh B9 haagalsrgned tdethefcanine
fromeach other. In other words, even if the teeth to

teepﬁ) ahd Hobhetinf #08 UB€ind A HES Qi brifend!S8 tfenth8uch as

| exi bl e board 2 is enabled by selecting the | ands 2c
a L4 GOTe §3PQRGh Y1 H 0, Nend e53dY di@nbendlh 988 dr1G.
the Elg8§ é%?ﬁﬁﬁb,s to be aﬁlg%ed shgﬁ% |ﬁ EIG. 38) as

%S%oglgefég ggd&n&?% tr%r 'H{ﬂz?lb% 8I:"?o dt I%% %tSQElgHé Np ;QJ.dythe

a are so O possi e to nount a
lefglngg lolrt Of (Séntgegr&g)l c r}cgg%?ﬁ%onatort?ogltq_)éhgl gfbgﬂédteeth
3c, 3d and teeth 3k, 31 of FIG. 1 or at their neighboring
positions).

In a dental mouthpiece 7"’ shown as a nineteenth embodiment
in FIG. 36, the left and right connecting members (only left
connecting member 251 is shown in FIG. 36) are provided at
positions more toward the posterior teeth than the molar teeth.

The connecting members provided at such positions enable no load

caused by the bite to be applied to any of the front teeth
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The enl argenment of the |lands 2c of the flexible board
2 strengthens the soldering of the termnals Be to the
| ands 2c. This soldering has a remarkably | ower
probability of breaking than a power feed path forned
by a lead wire directly drawn out fromthe electric
nmotor 8, i.e. forns a power feed path having higher

reliabili Furt her use of the | exi oar
(ce?lE‘T?]heJrn‘b‘%P&ﬁés Fhe 3&%n{1§\ n%’iﬂ%pl ece tfh e()r%? ﬁ?t sln?hsors)
buccal cavit he el ectri.c nDtor 8 ngg h
3£, e?%hth%.%ﬁ?&ﬁnt%ﬁfpréﬁ?n%?fyt?ﬁﬁQﬁ' 6 ad- molar teet
alternating-current (AC) notor. In_the fornmer case
33 £pe3d ntPndPr yRaftl TR 18f Fife i brat PERCT APTIE - nkhe open
adj ustabl e by feeding a power froma battery via a
statei cath deptvar Pagh ea réagitedomoutheiqgs dts wpispkey &t the
the notor main body 8a, i.e. vibration frequency
cas¢nefrirdrigofingi phreitandrifeofeetie- notor nmain body 8a is
preferably about several Hz to several 100 Hz.
| nTor dehet 0 dentinl t meuthptzcamnbigrcl®ding pltbeal inegppeftive
| ocki ng holes 2d aligned in the |ongitudinal direction
confiécthey f henbdxte bole db2tane penter dibédeatfoemeh @id t hieting
opposite lateral edges of the flexible board 2. On the
sur8h8€&$) handihrejeat ilerer8f72anedt ahsedoatrt heydot toncaf be
the cover nenber 8d and fittable into arbitrary

kept0WonREahel 8% 2the ByoLiRawvgi By twhertotkenyibebesn@delement
into which the projections 8f are fitted, the arranged

sucﬁosdst | i OB 1LBErLOVRbtaETRer SBdpivitdea . f | exii epPoRds a
i s changed. Accordingly, regardl ess of to which

chahggds i1 he Aot of; ¥ cROdY r@Ash Bs SiAndenRde t BEUSO¥EIbYy an
nmber 8d can be tenporarily fixed at such a position

unc%ﬁé LM wg - EG£ &, 'u%e Lghd; ¢ tmé 8150LFESRRREENE or
se ec? F e

lon o suita ocking holes 2d into

its neighboring part. In other words, this eliminates the need
for the user to make an effort to keep the dental mouthpiece
open, whereby a good orthodontic effect can be obtained by
continuing to apply specified vibration to the teeth to be
aligned while reducing burdens on the user.

The inner surface form of the dental mouthpiece according
to the present invention ié preferably in conformity with the
dental cast 1 of the user wearing braces including the
orthodontic wire 5 and the brackets 4. The dental mouthpiece
reflecting the shape of the braces can be mounted on the teeth
wearing the braces, and can be used in combination with the
braces.

FIG. 37 is a diagram showing a method for producing such a
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whi ch the projections 8f of the cover nenber 8d are to
be fitted. If the nount position of the notor main
body 8a on the flexible board 2 is fixed, the lands 2c
and the | ocking holes 2d nay be provided only at one
posi tion. The flexible board 2 having the

el ectric notor 8 and the cover nenber 8d nounted

dent 0BT fQkHi 882 ShDEt YRAN & KR IARE haver idAtRAE & Ngental
outer lTayer 78 of the dental nouthpiece 7 in the sane

. A d i .
1mp$?§ %?nt gisst %)stc%]rlhgﬁ biﬂgpgvgh@ ngréchceet%o‘ﬁe lanide ':Etﬁ%r O§Qh?§ont ic

exi oard 2. Accordingly, even

._the electric notor h pac y [ S
wiE oSngPugégéa?Po%g?hg?gg?icg% eﬁgggg?%tggh.gn& 9ﬁeﬁ§£ﬁ%a1
board side copnec 6 or the connection of th .
cast| dyilf éJOB‘Bi?Ele‘g i\%%epaﬁsé&'t er{r%laﬁreg?}q%ﬁl tg%?téf]hewa}en%% s
__nmout hpiece 7. is provided at one eng og t he fleﬁible -
£11h8dr g1t t FLGHGDEEE t & oRGFERIdi RAI PP ecPPRHT Fores
exanpl e, a two-pin connector produced bx Japanese
corgpsRitdieds thertienNeckehaf Actlfi F§ecoT et S 9% @ T
Co., Ltd.) is used as this board side connector 6a. _
theTebyr pblainstte HISVEBRPES sitleSEeMnett or B rld ol BaFaHEin
to lands 2e fornmed at ends of the wiring patterns 2a, .
waxZbogt thaelikelecarBda desed [f¢ dlhecdeptahot®dF- 8 This material
control circuit and a power source therefor nmay be
is modntiedtonotiel ftempeyagubearend . ig madse igaddayid state by
mounting the control circuit, the board side connector
beifg heytddumniemol vl uckdng pn ne¥ahoflhéamp ans hibesildke of a
control signal. Further, in the case of nounting the
powehsSadtits)l rddémceennecdars Ga nay beeunsasl dampareleto the
on-of f control and power control.
method according to which the wax is used upon obtaining the

dental impression in Step S1, i.e. the method according to which
the dental impression is obtained after nontoxic wax or the like
that can be washed away with water is filled into clearances of
the brackets 4 and the orthodontic wire 5 with the user wearing
the brackets 4 and the orthodontic wire 5.

Further, in Step 812, the inner surface form of the
impression material 6 obtained using silicon corresponds to an
envelope of the outer shape of the braces including the bracket
4 and the orthodontic wire 5. This shape is such a shape
capable of avoiding the interfereﬁce of the unevenness of the
braces with the inner surface of the dental mouthpiece to be
cast, and a clearance is defined between the inner surface of

the impression material and the buccal surface of the teeth 3.
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On the other hand, a |l ead-wire side connector 6b is
provi ded at ends of power feed cables (lead wires) 9
to be drawn out, and is connected with the board side
connector 6a. These | ead-wire side connector 6b and
board side connector 6a formthe connector 6
electrically connecting the flexible board 2 and the

The POYE!orf 642688} €85 Doured inddecHtsamphetftoCaRetiol 6 and
facilitates a wiring operation between the flexible

takgﬁ)aré:{l% g@geJI:h%e%_)ﬁtgerﬂﬂdéHerdqu' {nemRRC! Bi C@bddhl agast 1°
escribed in detall” later, the wiring operation with
t he, out si ' rf y.. by [ . .
sorp e S S DERBREL P Yo aR MRS Bofffpi&e 7 ae
connector 6Ba, connecting the | ead:w S| ctar
comg Bt 1 ReCERRERed SR aP Ca hnd Seald iy “TRAECE tne
exposed part_a ai% This nmethod remarkably sinplifies
metPﬂE WM g oper ation as compared to a met hod i ncl udi ng
steps of exposing the wiring patterns 2a, 2b qf .the
seEP%d“FF%kﬁHF@ag%afﬁ“?‘3%&%§eéppﬁﬁ ﬂ%ﬂgiﬁb§%dté8r9§ntal
again after the power feed wires 9 to be drawn out are
mougBpifted, thus DrofueRd cAEGRTE R EANFR - PoR@rt deft the
cables 9 are drawn out by this connector 6 is
usepr e¢¥ HI FhgePpaaes culcdmdingt bee farbkeaPethodtide S prg, the
per pendicular to the tooth surface in |light of wearing
bracbat%rﬂ»andntN@h@QnWQgﬂanSép@$aFP%niBPe¥héué%ﬂﬁ%c?%rghls
6a, 6b. Normally, the connector 6 is set at a position
inneor rleyeondi ngefbed¢ttre fhenishapet lpf3gthe3hbiacad .ewtlpd dental
facilitation to take the |l ead wires out of the bucca
moutaApiéye Vf ishendudébhlet onbehekegmedcase tvhéclhrensbles the
teeth 3g, 3h, the position of the connector 6 needs to
simdetehengeaiskoon PidXddmhe posthpiece( . gnd posi birenes.
corresponding to the tooth 31 in FIG 38). Such a
changensan HoRCeaaphhsdedud¥ade Sphaciotyg thheiimbd tlaiyar 7a
position of the flexible board 2 in the dental
corTRYLORILCR %-heAaha?@e&@St&@r yroeaes aicitdaenty exé Wehodontic
board 2 may be built in the dental nouthpiece 7 while

wirkeiNGf01ded WadiR¥she Getepf having thd NEndMRIeske@dduced
cables 9 are covered by an EVA tube 280 nade of the

reglsa | ' - dhe USR e
m“fﬁgglggk?thggszg%éﬂﬁhb es tﬁ%pgﬁg%k?gﬁ?gbortions of renee
the p rf cabl . the t sl de | g0,
of sgg e%‘m%iﬂprt?’g%f?&glﬁggi %il%gl Ié;,aﬁe&ﬁr?%g%%ssga‘?i vr%t%f the
.__the drawn-qut_portiaons of .the_powe cahl e
1“%Fﬁe1€HF§iJ§ gﬁgtﬁg &E%Pgﬁdhnu?é&ﬁeaﬁgégﬁﬁg ?@glﬁ§%ﬁggyfrom
a method including a st of _exposi.n part..of. the
beﬁﬁ?anSESﬂ%e o%ﬁe%éhﬁn%3%§%aﬁgg Fﬁetﬁggag%t%ﬁuﬁgﬁ}FHSigcgrom
7 as _described above, a step of _co nec&iﬁﬁ)the_ 7
being, 433 YRR o REct BFe%Y whPER (iR 2L odWet 5 268 ahd® e
a step of uniting an end 282 of the EVA tube 280 with
mougp tedr and\dISs#eflor t he connection of the two

connectors 6a, 6b, for exanple, by nelting.
FIG. 38 is a perspective view showing a state where a

dental mouthpiece 7 according to a twentieth embodiment of the
present invention is mounted on a user’'s lower dental arch, FIG.

39 is a perspective view of a dental cast 1 of the user’'s lower
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If the connection of the flexible board 2 and the
external circuit of the dental nouthpiece 7 is
unnecessary, the connector 6 can be omtted. In such a
case, no control is necessary fromthe externa
circuit to strengthen or weaken the vibration. An
exenpl ary case is such that the power source and the
den@@ft 58n CAkE UG ar £o al §0aMeUBE £6h Og1die dHeeXifles dparod in
as described above and the electric notor 8 can be
FIGtug ed on and off through the operation of a push-push
SMAtCh at a thinned part of the outer |ayer 7B.
§5Q! b e t
%gp?%%e ﬁhegﬁﬁgégﬁé$ %%%%%?ggcggoﬁﬁﬁﬁeagg%d?gﬁgéJS
chaf?Fé¥¥f%% ed %%%%Pg¥n h%.dff%ough U%QQ%¥C§ Shﬂggh an

ower feed'ca o no uccal caV|

h this appliance, equ%rlcaI sai [ can bengnggégd and
d.

ele%ﬁﬁ“ﬁn“iﬁﬁfovéneﬁ? i A W g o can e expec

Furt her,, the entire appliance is co d_.
el e P ot Foan, e Bhsnﬁ g (ppap Roana 2
thereof is hig FIG 43 is a diagram show ng a

1ntﬁe¥¢ﬁxﬁqﬂ5ﬁlpW?EﬁRﬁHﬁSetﬁe dental rmout hpi ece 7 according
to this enbodinment. Up to the conpletion of the inner
| aféf- 7MY Stiep 83) , exmadiefet RYESRACHINE UMV aShofdng  the
dent al nout hpi ece produci ng met hod shown in FIG 19.
conafrertione aforiicetslentsic tAet¢hrierandaytdye fAexfiRee board 2,
flexible board 2 having the electric notor 8 and the
andcBR@ectDrista meghied dthéheodentalamoathpieemtd Naydéng these
inner layer 7A while the inner layer 7Ais still hot.
buiThetmatedmi.al of the dental nouthpiece 7, particularly
the EVA, has high viscosity when being nolten to such
an Taxt efllecagit o mpeoused ascludesi e r avtomt apial bofly 8a, a
so-call ed hot bond. Accordingly, the inner |ayer 7A
rotePpeGhatel wraf ded hei ngceastiér emighe Bal fmamitean doVAthis
in Step S3 still has heat and exhibits high viscosity

rotdlyi lstR@itNgs800lad. Jdirbkeyi blexnhaacdl 2 vadtabon of the
tenporarily fixed wi thout particularly using
rotations of the rotary shaft 8b and the eccentric weight 8c.
The electric motor 8 is of the wunpacked type having the
eccentric weight 8c thereof exposed to the outside.
Accordingly, if this electric motor 8 is built in the dental
mouthpiece 7 together with the flexible board 2 as it is, the
eccentric weight 8c touches inner surface of the dental
mouthpiece 7 (e.g. inner surface of a bulge portion 7a for the
storage of the vibrating element shown in FIG. 38) and the like,
and this touch might hinder the rotation of the eccentric weight

8c.

In order to prevent this inconvenience, a cover member 8d
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fi xing nmeans such as adhesive only by pressing the
flexi ble board 2 against the inner |ayer 7A utilizing
an adhesive force of the nmaterial of the inner |ayer
7A given by the remaining heat of the inner |ayer 7A
In Step S15, the outer layer 7B is formed by placing
the heated EVA sheet on the inner |layer 7A having the

flexible board 2_attached thereto . described abov .
is 8§°YH§ éHISQW%n%ﬁﬁﬁSﬁﬁiﬁﬁa §r§Suc?ﬁﬁ%.°9¥eﬁrW%ﬁh%ﬁé?d s
the flexible board. 2, the electric mptqQr 8 and the .
mad%oﬁﬁeE?B?lG%raF%es%%H%ﬂiQﬁ%t?g?ﬁmﬂﬁﬁﬁﬁﬁgﬁl?ﬁﬁ %hﬁﬁﬁ with a
| ayer 7A and the outer |ayer 7B. In Steg 516,
cloged Y 3} (HAVGTEnEPBUBEFER S WPBIPE 8F LPpEHCHt 2 granner
part corresponding to the board side connector 6a in
as tthe egienral amsoedpi 6ee e oreiation i $hgaPCcCaRErtheveioht
| ead-wi re side connector 6b is connected with the
8c.connector 6a. In Step 517, the end portion 282 of the
EVA tube 280 nounted on the power feed cables 9 are
coMhecf bzkidtleabsaird ablis posthé ofpmf offhe oty dxgpadif@ in
by being locally heated using a drier or the |like, and
a diesttomnetéwy poet téstiseal ed ahpwhghb. FIIG.t 38s andly has a
the dental nouthpiece is conpleted. In order to
cireast | fod Netirbahbenpaeelbeedicagwes Qoi the ridtwrEWAin body
tube 280, the end portion 282 of the tube 280 at an

ga.l NgBELiOItaNge ithiPr epspORSSabatra he iwi denmddasithoapair
in FIGS. 41 and 42. This w dening process is realized,

of'fgﬁrﬁ%?nrﬁé%téfﬁsa ﬁEEhoﬁbirE&ﬂéﬂdﬁaga_ﬁﬁeptﬁé NYARL EA@inal
a tubul ar body having a heat insulating property on

airbBEidibendB0,and psll hbREs 0BLY J& el solder terminals 8e

provided on the motor main body 8a are formed at a plurality of
positions of the respective wiring patterns 2a, 2b.

Even if this flexible board 2 1is formed to have a
standardized shape, it can be commonly used for a plurality of
users whose teeth to be aligned differ from each other. In
other words, even if the teeth to be aligned differ from user to
user, the use of the flexible board 2 is enabled by selecting
the lands 2c at positions corresponding to the teeth to be
aligned (e.g. teeth 3g, 3h to be aligned shown in FIG. 38) as
those to which the terminals 8e of the motor main body 8a are
soldered. It is also possible to mount a plurality of electric
motors 8 on one flexible board and to simultaneously drive them.

The enlargement of the lands 2c of the flexible board 2

strengthens the soldering of the terminals 8e to the lands 2c.
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portion 282 fromthis tubular body, and a step of

softening the pull ed-out end portion 282 by |ocally

heating it using a drier or the like and inserting a

coni cal body into the end portion 282 to deformthe

end portion 282 into a shape conformng to the outer

circunferential surface of this conic body. The power
9 copnect e th th

abl es i d
hl%oﬁﬂeé BL %4 & ﬁ%%?%{ \é\glfyorlotwhe g’%%r?\é%t& ﬁ) |§f sPepring

316 with the tub nmount ed there
tha%n%b?%@”%&ﬁﬁﬂengha%% %%§Wiﬁgaf?8n¥%ﬂ% deﬁftﬂy drawn out
nout hpi ece 7 to the gulled out portions of tg ggh Lo
fropeglie cabt@dris motor S & € 45PN, | RV &R°6f P aving
flexible board 2' used in an orthodontic ap iance

higheg orell Fapid ittent YUrtPeY ek dPFRNPE of PENE §¥ Bghboard 2
invention. This flexible board 2" is simlar to the

neithex| Bemadrrar the, daneplporeiididiese PHotHPequive ekee ¢ Buccal
each other are identified by the sanme reference

cavitimer al s and are not descri bed. What shoul d be
noted in this flexible board 2' is that the board side
cofhecedectaid smompumt&dnat ke | ehgidrudd nddragitdghgrent (DC)
position of the flexible board 2' and the flexible

motboasct & Exieendsitb@warmtenhe (BPposdtce .Si Gesthen former case,
directions along the teeth 3 with this connector 6a as

thedif €8t €Ity A@Okgicngl yf tid svidrexibhechwapel i2ide sadjustable
suitable for the orthodontic alignnent of the nolar

by #ReHMnGt at BEBwEOPPOSI €a Shakese1S RG& thesWieahdagtide variable
connector 6a is nounted at the position correspondi ng

restiQtbhe f'fl%”r&@fﬁiﬂﬁg‘ fspeBa bleexhnbl mokear daZn bsdysed, as.e.
it is. This flexible board 2' is characteri zed

v1b§}¥t9&€f é%;lhege 2t ndiidred sal 1 BRSE Sirde o@f thhEnSIM@BL ar body
to fac |ta e the separation of the flexible board

8a %s é@fééa%lglzgéb%%egegglg A, SERAALEY 860 the

oratlon si de connector ba |s | ocat ed

at %n 5 d{jr\M Sﬁ)@m’c EO(J ?f%gl tx&é%‘%’i" ree?t QQra]-_rﬂf of

enabl e 1 He pos |on ere power feed cablfes 9 are

he bo d jd 6
Bt RO PSS S B, 5,

imlar to t he af orenenti oned fl exibl.e poard
£103b oboT T 4198 SoRP e F Sk 4 CBPd ﬁgef%aw%lte -
orthodontic_alignnment of the front te
edygspRsi theehde*xbrle RPFI%d bl &b ddrd °§heﬁa9a‘bdev sRﬁ‘%Ja?SR/OnS
cut off in conformty with the size of a user's nou
81 Pries feRaet et tHhe (ROATER PhetRRMRPT MEXPHT b f?ttable

regardl ess of tooth (teeth to be aligned and the size
intgf arhétpaey ' o@Gighholes 2 By changing the locking holes

2d into which the projections 8f are fitted, the arranged
position of the cover member 8d on the flexible board 2 1is
changed. Accordingly, regardless of to which lands the motor
main body 8a is soldered, the cover member 8d can be temporarily
fixed at such a position as to cover the eccentric weight 8c by

a corresponding selection of the suitable locking holes 2d into

57



According to the present invention, the vibrating
el emrent (e.g. electric notor 8) is not necessarily
fixed to the Iands of the flexible board as descri bed
above. For exanple, the vibrating el enment nmay be
slidably nmounted on the flexible board. This sliding
nmovenent enabl es the positions of the vibrating
el enent on the flexible board to be changed. As
whigfs EPPhAFOIBETEORE h8E prafsehite | ROBRT i BR™PET diffect®y T3 P
an orthodontic appliance for aligning teeth includin
fitped ootlf thebeowrt IRed tiPReChphire MRICTCHAPPI 8PHhYy & on the
vi brating el enent for generating nechanical vibration
flenihkleapplayiing i4ifsizgider &h¢ okands 2Reapdotle tlockang holes 2d
al i gned, and a dental nouthpiece having the vibrating
may ebe entvillad| entherttepne apes itdemt- abl e on the teeth with
the vibrating elenent built therein. Since the
Vi bhat Ehgx i lenmantaridor geivéngt ithg redianic atotwirbréatdngn the
(rmechanical stimuli) is built in the dental nouthpiece
covtp Bempedniad nunttbe tteetrbonn ikshiscaapdl iwneeent e inner
vibrating elenent can efficiently apply vibration to
1aybhe7i0ghdd tRe beuedd gngr Fwr td¥erchet R@nsbDr Agetigfiddee 7 in
vibrating element in the dental nouthpiece enables a
thel 68AL MRAInd0 e RAThYe@NGoSAf elapac anki BYLEHr aherbyr 84 is
desired tine, for exanple, at hone w thout going to a
£ix88Nt@ ¢hbNifiexinie Hddadas Bref epabduibbay, t hevedential the
nout hpi ece includes an inner |ayer and an outer |ayer
elef:grpc,e SUREET Posed @R the Qular sidle of theal NN8le normal
ayer; and that a vibrating elenent storing portion
for.stari he_ vi.brat i nt is forned between
OPeFﬁEel?rh%élﬁggg%/e(FeanarF% ?Eépgﬁféeer%‘lgayer. This construction
faciljtates the stora of the_vibratin i nko
thé dédta ﬁﬁa?hp?oenélee.%%gfncgea t ﬁ\érrrec eanlggg{“g‘%’/[P rat |B%)n the
of the vibrating elenment is transm tted to the, tqot
flegdble H9%ed 2vi gnfihea%upee’ﬁeﬁﬁggedc:bﬁcrtfltof Otfhetxc?gnt
nout hpi ece having_an overlaid stru turg, Ihlis th
moufhBiete oh 1SaRTBELGRST &t 6Pl §0¢ rendher EaT R T Hipafed Wt
to the case where nechanical vibration is directly _
respeghsria t AP tHE oot HraFi88 - al i GAed.S*BHPLfier 2 t HEC-PID
dental nout hpi ece is water-washabl e and, thus, ]
conpggteni c Produredi briaX i ngleP¥ifs® | SSHetFeeFEal | yerminals
stored in the dental nouthpiece. Specifically,
Manjuf agsupiref e@abl elttchat (39 ¥ig-erCeaydrtd-nclifdeasath as this
outward projecting bulge portion; and that the
board side connector 6a. Terminals of this board side connector

a?ntal

6a are soldered to lands 2e formed at ends of the wiring
patterns 2a, 2b at one side. Besides the electric motor 8, a
control circuit and a power source therefor may be mounted on
the flexible board 2. In the case of mounting the control
circuit, the board side connector 6a may further include a pin
for the transmission of a control signal. Further, in the case

of mounting the power source, the connector 6a may be used for
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vibrating element is stored between the inner side of
the bul ge portion and the outer side of the inner
| ayer. This structure enables the storage of the
vibrating element into the dental nouthpiece w thout
enlarging the entire dental nouthpiece. The
vi brating el enment storing portion is nore preferably
formed at 2 frglof thg dqn%@l nout hpi ece
the 072 pgﬁﬂlﬁg 8% RE"EHOTH 15 e al i gned. For
exanple, a nptor is preferably used as the vibratin .
el SRentte | AEBFHeM G nake RIS Br &ty SPEHEAC  nore 15
i nexpensi ve, the notor preferably includes an
progEeehtdt enAst &F YISt £ERAr AU Foi(&eabottT S5 )s fe kPt PR Lrave
axi s and having a center of gravity at a position
outgegn@t &8 FOMHATUSIS akPs ther Pesshpile (4anresteEnppi ¢ These
rotary portion preferably includes a rotary shaft and
leadrvits étitdei copReYTT PBUADBAPRATG IFilder BPRRSLIORare SoFH the
that the center of gravity thereof is deviated from
conhhetwrert elegtridml Ivotcanypeshiia tied faeuperl hogrgefeprd ehe
nmechani cal vibration by rotating together with the
powe ot Beed Shadfies 9. The vibrating el enent may be a
| i near notor having a noving el enent that reciprocally
Vi that @se of the d¢dnridrgoappl ifanteitetesr di ngrtiogt bperation
present invention further conprises a battery as a
bet@bE€Ct tiaIl I ENdxiPAVEr bsaud ce2 andnd hetmot c¥xtiegnalDCecircuit.
notor driven by the direct-current power source and
speBh £ct4116al by qessendsd iwi BBtie lakker Yhe avirieat Beatation
can be nmade, for exanple, outdoors.

with the outside is performed only by exposing a part of the
sealed flexible board 2 corresponding to the connector 6a,
connecting the lead-wire side connector 6b with the exposed
connector 6a and sealing the exposed part again. This method
remarkably simplifies the wiring operation as compared to a
method including steps of exposing the wiring patterns 2a, 2b of
the sealed flexible board 2 and sealing the exposed parts again
after the power feed wires 9 to be drawn out are soldered.

A direction in which the power feed cables 9 are drawn out
by this connector 6 is preferably perpendicular to the flexible
board 2, i.e. perpendicular to the tooth surface in light of
wearing comfort and the connecting operation of the connectors
6a, 6b. Normally, +the connector 6 is set at a position
corresponding to the front teeth 3g, 3h in view of facilitation

to take the lead wires out of the buccal cavity. If the teeth
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Further, if the battery is stored in the vibrating

el ement storing portion together wwth the notor, the
wearing confort becones inproved because a cabl e does
not expose out of the nouth, and carrying of the
appl i ance i s nore convenient. The vi brating
element is nore preferably built in the dental

to gguggﬂn?&ﬁ 45 SHEh ARnQr itgetcﬂt 'bg,n shat (i hep i 180k Y the

€ Vi bration generated by the vibrating elenent is

bst i all | h. I i
con%ycbtfog?rg Ir? eds nar g (Ehoaen}ggg :;t%etay prEQ':.ﬁlaE%ﬂgb%?{):%\ﬁe. (e.g.

i'on transm ssion I Cl ency. rati ng

ros LIRS TR LR ISRL SBACC f, SERETANY. scn

PesPs o & magnetic’ fiel

generated by magnetjc _fjeld, generatin ans. arranged .
chapgg sFeb ?%eéﬂgﬂl&ﬁsﬁﬁﬁtﬁﬁigb f“*ﬁ@gu§geo uf;Féln Position
per manent magnet nmakes the entire appliance smaller.
of Tie déneriPIbubRprece ndy b%hesodgﬁ’éﬁgd mouthgigge 7.  An
nount abl e on braces nounted on the teeth to align the
unneerRYRIVo HeEtaldfgnide oflevdylBe Pe8rdhdp8@Yadet PUpsl ylarfhe
aligning force to the tooth to be aligned.
dental mouthpiece 7 while being folded or may be cut off.

The power feed cables 9 are covered by an EVA tube 280 made
of the same material as the dental mouthpiece 7. The use of
this EVA tube 280 enables the drawn-out portions of the power
feed cables 9 to the outside to be also sealed airtight.
Specifically, the airtight sealing of the drawn-out portions of
the power feed cables 9 to the outside of the dental mouthpiece
7 is realized by a method including a step of exposing a part of
the board side connector 6 sealed in the dental mouthpiece 7 as
described above, a step of connecting the lead-wire side
connector 6b with this connector 6a and a step of uniting an end
282 of the EVA tube 280 with a part exposed for the connection
of the two connectors 6a, 6b, for example, by melting.

If the connection of the flexible board 2 and the extermnal
circuit of the dental mouthpiece 7 is unnecessary, the connector
6 can be omitted. In such a case, no control is necessary from
the external circuit to strengthen or weaken the vibration. An
exemplary case is such that the power source and the control

circuit are also mounted on the flexible board 2 as described
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The former dental nouthpiece preferably has an inner
surface formconformng to the dental cast of the user
wearing the braces. Since the inner surface form of
this dental nouthpiece reflects the shape of the
braces, the dental nouthpiece can be nounted on the
braces. This realizes the simultaneous use of the

aboPb a5Es @l d1ketdest mbtdOW RPhEB.. turned onlR@dl BREr through
surface formof such a dental nouthpiece is preferably

the@ cpBRREL GPT 6£SRORALATpidh adlviaidvelaPe OfnifROWHL of the
shape of the braces and capabl e of avoiding the

Outgptfgjéyw% ce of the unevenness of the braces with the
I'nner” surface of the dental nouthpiece. Such a shape

ha§ftgﬁefgi §Wﬂf§36%i%3”5aggsb if%ifwl.héréuﬁt Hemouthpiece
h to

vi brating el'enment to the teeth are alleviate

event the guns to be hurt. by the stimuli. i
7. GhRy Sreera) o8 bl by Bl e gSRER A omay

nout hpi ece is facili .
by the dental mouggpgecet9ye%ince the power feed cables do not

touch the buccal cavity with this appliance, electrical safety
can be ensured and an improvement in wearing comfort can be
expected. Further, the entire appliance 1is compact and
convenient to carry around, and the practical wvalue thereof is
high.

FIG. 43 is a diagram showing a method for producing the
dental mouthpiece 7 according to this embodiment. Up to the
completion of the inner layer 7A (Step S3), this method is the
same as the dental mouthpiece producing method shown in FIG. 19.

After the completion of the inner layer 7A, the flexible
board 2 having the electric motor 8 and the connector 6a mounted
thereon is attached onto the inner layer 7A while the inner
layer 7A is still hot. The material of the dental mouthpiece 7,
particularly the EVA, has high viscosity when being molten to
such an extent as to be used as a main raw material of so-called
hot bond. Accordingly, the inner layer 7A immediately after
being cast from the half molten EVA in Step S3 still has heat
and exhibits high viscosity until being cooled. The flexible

board 2 can be temporarily fixed without particularly using
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Danmages of the guns by the edges and the |ike of the
dent al nout hpi ece can be prevented. The dent al
nout hpi ece nay be so shaped as to be nountable on the
entire teeth or may be so shaped as to be nountable on
a part of the teeth. The former shape enabl es the
positional relationship between the tooth to be

fixdld gneshandutheayi kichicsnge eloamgntoyt cpisstage threect kediple
set. The latter shape can nmake the dental nouthpiece

boafd®} | &fainst theFUhhBEr 1aydr | fa NDFiQ ipAAGEnAbhandéddte titmrce
dental nout hpi ece includes a dividing portion at a

of RBE! nhREFLOl &XCeRt @hndiher SRS CHH I @SRANBNOLtE® téfaining
tooth to be aligned; and that this divided portion

heat URPIRRSeRndhe 4 /e@nspi ssion of mechanical vibration so
that the nechani'cal vibration generated by the

yi?ﬁagkﬁg §¥§?E¥Hez%ﬁf%rrqﬁggkc gdh¥ @Qrﬁgf ﬁ?rﬁlacing the
including the tooth to be aligned. Thi s
neaERESHALSIGEP, SR UF IhBAAORl b SELELS or
s oA B8PS 4 A0 M R PRE 400 LR
air suction. At this time, the flexible board 2, the electric
motor 8 and the connector 6a are sealed airtight between the
inner layer 7A and the outer layer 7B.

In Step S16, the EVA forming the outer layer 7B is stripped
at a part corresponding to the board side connector 6a in the
dental mouthpiece 7 formed in this way, and the lead-wire side
connector 6b is connected with the connector 6a. In Step S17,
the end portion 282 of.the EVA tube 280 mounted on the power
feed cables 9 are connected at a suitable position of the outer
layer 7B by being locally heated using a drier or the like, and
this connected part is sealed airtight. In this way, the dental
mouthpiece is completed.

In order to easily insert the power feed cables 9 into the
EVA tube 280, the end portion 282 of the tube 280 at an
insertion side is. preprocessed to be widened as shown in FIGS.
41 and 42. This widening process is realized, for example, by a

method including a step of mounting a tubular body having a heat

insulating property on the tube 280 and pulling only the end
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constructions in order to facilitate the production
t her eof . a) The dividing portion of the denta
nout hpi ece is a cutout portion formed by cutting out
either a tooth root portion or a tooth crown portion
of the dental nouthpiece except at the tooth to be
al igned, and the other part integrally connect parts

porffod s denbal tivst hphace Behy! camdith afteqy ofheo€témitg the
portion. b) The dividing portion of the denta

pulﬂg&udﬁ¥ 08 ipdraishi bs POk i pébd1adaicing PArbsig tdeirier
dental nout hpi ece except at the tooth to be aligned,

or %ﬁg E@{(ésagé b hgedanAla iRl esgabeinre @H@' 8hd €bortion

I's slit portlon aré connected to each other.

ZSZCU? Tcyeefoqlm\” negncpg{ob tqgno£8£ h’ﬁlt%e%t @La Ltthclm:" %ﬁlgn St& the

ortlon orne y cutting a part o ent a

|ec Xce he tqot be al
OUtﬁﬁrFs 8?m ren%e%ﬁasur% ?ﬁplgcg eféﬁ@lgngg%&ferqﬁﬁlspower
o B PORAFEp EVEED B o TR RO L o
di viding portion of the dental nputhpiece js
insppred o of e d°MPEItPPng 0B Eéptethtﬁ% dgﬁ?%iar body
nout hpi ece except at the tooth to be allgned and_this

mouptiedf FRYERAN-on Thd SqEPPREES | ACBRASH Sa 'HISFPFORE Pitht T the

dent al nout hpi ece has a shage fittable for only the
denpgbtmpqqypggca|7gﬁ%cﬁhe pulled-out portions of the power feed

cables 9.

FIG. 44 is a plan view of a flexible board 2' used in an
orthodontic appliance according a twenty first embodiment of the
present invention. This flexible board 2' is similar to the
flexible board 2, and portions of both equivalent to each other
are identified by the same reference numerals and are not
described.

What should be noted in this flexible board 2' is that the
board side connector 6a is mounted at a longitudinal middle
position of the flexible board 2’ and the flexible board 2°
extends toward the opposite sides in directions along the teeth
3 with this connector 6a as a center. Accordingly, this
flexible board 2’ is suitable for the orthodontic alignment of
the molar teeth at the opposite sides since the board side
connector 6a is mounted at the position corresponding to the

front teeth if the flexible board 2’ is used as it is.
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e) The dividing portion of the dental nouthpiece is a
cutout portion formed by cutting out either a tooth
root portion or a tooth crown portion of the dental
nout hpi ece except at the tooth to be aligned, and
parts of the dental nouthpiece before and after the
cutout portion are integrally connected by the
remai ning part of the dental nout
wo?%lﬁr%? e BoRze ?helaeﬁPéfa?ﬁéhﬁ?ﬁpegg Pﬁﬁf?ﬁﬁﬁ%%? 2£
storage space for storing the vibrating el enent
forpedi @& amrRl tSHAE tOf s t8forerjeshate 4fas touckrsildfhgpe the
as to provide the vibrating element with a pla )
seppegian afg thee fliesibie npeal®ement ilnsdibe Fdewbhte i Pramk 2
st orage space. The play permts the vibrating
sepetarmhtati tthel berboravien Rt hehet beagk sigieceoppeqtor 6a is
vi bration | oad generated by the vibrating elenent. The
locutdad adt nn edreBritthpeeapétteded cdlam@ikiéudimdl nbveepgipy. This
collides with the inner surface of the dental
enabDed hfice p@sentobwSitiget beSporagEespaceblenasireadsadn out
by this collision can increase the vibration applied
frohOthBebbead s ife tdtmnysesr Wedr tdgod hebdderidalat the position
nout hpi ece. This enables stinmuli sufficient to pronote
of R Qidihedorddid effe&t didehe sapphbed tbo thke dfatheh®ioned
be aligned while using a vibrating elenent that is

f1e§HBié 1§cba?ﬁp| 2andadd' ghiwebghtnanskgeneraice ¥ 12x38Bé | board 2
I bration The storage space is

forp@fl '&Lur%raloxtﬂeeéﬂgame}{ts@@pﬁ% s¥ehtt fadrd cl earance

ormed 1 n the storage space in a direction

cor ? ﬁg%gﬂ%u %dgn Lﬂ@'ﬂﬁaﬂbﬁ%%b&f‘doj theg tbgognlwbly

be a shape enhances the directivity of

cutto gxg%r%%h&%rmgﬁgfwglekﬁg Qzéhgf %OEEe%o bﬁlouth This

or even i f only the Vi ratlng

havi n ow Vi br at | tivity.(e
il oo Beeclls”shl Uttt Rl ok &' et
can used because of caos

t°°&PbFE§?Yﬂ? FGaBeh%&ﬁQﬂfdhﬁﬁﬂ Eﬁ?eﬁﬁzlvP?th%1 PS5 Spp?l

to the teeth. ] _ _ _
According to the present invention, the vibrating element

(e.g. electric motor 8) is not necessarily fixed to the lands of
the flexible board as described above. For example, the
vibrating element may be slidably mounted on the flexible board.
This sliding movement enables the positions of the vibrating
element on the flexible board to be changed.

As described above, the present invention is directed to an
orthodontic appliance for aligning teeth including a tooth to be
aligned, the appliance comprising a vibrating element for
generating mechanical vibration and applying this vibration to

the tooth to be aligned, and a dental mouthpiece having the
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The dental nout hpiece preferably conprises an upper
| ayer to be nounted on an upper teeth and a | ower
| ayer to be nmounted on a |lower teeth, the vibrating
el ement being built in at |east one of the upper and
| ower | ayers; and a connecting nenber connecting the
upper layer and the |l ower |ayer at a position
di stanced fromthe tooth to be aligned. The .
Vib%ﬁ&ﬁlﬁ@‘e%nﬁﬁlmeté%eﬁﬂeaﬁ?t’f‘%‘t}‘q‘s@iﬁe °Pbibe F%‘?'i:he with
and biting surfaces) of the upper and_|ower |ayers .
the coridiratingt ¢3RN99Gsi PRkt widegeihe vi BLBES ndhel ehthirating
is built in, thereby preventing the user from _ )
eleperorfori ggseyabing mechhpi¢ibraitbra§inpatitechigicps stimuli)
nei ghboring part and the bite from changing a way of
is buahsnin ttiheg dehba¥i mewthipdece ASo abe gaeintedy ogeshe efeeth in
orthodontic effect can be obtained by continuing to
thiappippldesce ed thebratimting tdlemeodt raro befidiegridd apply
whi | e reduci ng burdens by elimnating the need for the
vibd&eiod acdrake awoehf apt bko akeégped he Kerthalr . nbh¢ hptecaye of
open. The position of the connecting nenber is
theNOtibiddingd. e Fofierexanmpl erhé haddantal movttigigiceceehaviey a
t he connecting nenber disposed at a position
tre8OhEBS pANBieNgat 01 hevd caRE1{ e@ddtiinsie@Ubt adilye desfirblietime,
dental alignnent of the nolar teeth since it can
ForCOSMISI A GRNELANyiRiNbuRIgSiR) @0ab deRdl cAqhiespondi ng
to the nolar teeth by preventing the application of

lo%qsi%iﬁﬁﬂﬁQXabmg Rihhe tBel RientRR! oubHpid& | iddiRudes an

dental nout hpi ece having the connecting nenber

inngirS %§§9 ﬁji-d aargodctl eiroria QEr e3P dgﬁlggegi%pbggdngh akhe outer
ee I's suitable for the dental alignment of the
sid%{% ét%?eggngknig é%-cggdepﬁ¥{eaav%é¥$€fﬁt éyéhéﬁgb§torin9

a part corresponding to t ont teet

‘evepting th lication of |oads, gi by t he. bj
PorBSE pF & Go L Rl IRFE M ine ABRT Al oLt eagtAebf the

r nout hpi
~ having the connecting nmenber djsposed at posi tion.
innggy dayefadf t HE HﬁgﬁgsﬂagefhaﬁmPﬁbcﬁﬁfgfuégiﬁqw%é?lgltates

suitable for the dental alignment of the _entire te%th
thessheEage artbe VARt Hise F160eDE et iFRG tiffgtal mouthplece.
application of |oads given by the bite to parts

sinegr rdsponerhgR B lhoV DX HE Oy o (to8t WHFRUHRE nplegient 1s
t eet h.
transmitted to the tooth to be aligned via the superimposed part

of the dental mouthpiece having an overlaid structure, this
vibration can be more softly transmitted as compared to the case
where mechanical vibration is directly transmitted to the tooth
to be aligned. Further, the dental mouthpiece is water-washable
and, thus, hygienic if the vibrating element is hermetically
stored in the dental mouthpiece.

Specifically, it is preferable that the outer layer

includes an outward projecting bulge portion; and that the
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It is preferable that the orthodontic appliance
according to the present invention further conprises a
flexi ble board on which the vibrating elenent is to be
nounted; and that this flexible board includes a
circuit for introducing power to the vibrating el ement
and is built in the dental nouthpiece together with
the vibrating el ement. The f.l exi bl e.board for
vibie P IPBERT i P PoPeERRPDA g Eoner ot ot nh Bhge
vi brating el ement npunted thereon. This pom&g,feediq&
poryiam angs ther Qutey Foder OF i K_e i HWF drP¥§Feakr nyS a8tructure
conpared to, for exanple, a power feeding path forned
enalplesir Eie n§tAraEadONi Foe oUiPFF OIS L sRBtatintg difenmeifintal
Further, the use of the flexible board neither damages
mout iyl egen wa L homtu teigiag g éng ofheh gt d T héehadc BPUERRA/GR -
Besi de the vibrating elenent, it is also possible to
moln¢ zibomtine <lamepitt savdingporciiepuieempor pheferably
vi brating el ement on the flexible board.
formed tdera pdrta doarte sledé¢atonnethwredeorcoritespxnding|to the
connection is nounted on the flexible board, a wiring
tooBipetabieonligied.onnecti ng the vibrating el ement and an
external circuit of the dental nouthpiece can be
f agbti tasmslhie Thi smovdd nigs opesfatrabhyi asear as edheutvibfaring
exanpl e, by a nethod conprising a step of exposing a
eleRait. Of tthe seated {d exidee hoard cosraspendengmént t eore
board si de connector fromthe dental nouthpiece, a
inefh&bs Qe ,CAUMREGIIRG Brheafawiy eifd1dResORACCOEnBELAChSEhry
to alead wire to be drawn out with the exposed board

por%igf LAMNeehar apdid & YRR £9basedld Nihd hRvexpogedeadd o
agaln. This nmethod remarkably sinplifies the wiring

aLpo r ded nel udi nhg a e

S A S T M e et
thigré%%t&%%f%enggérntuggygbgc ref%égﬁﬁg Qgcfﬁﬁégﬂg Q%t§r§e§ﬂgft

#i T&°Tobe drawm out to the wrin pattern, and a Step

of sealing the exposed rt agaj.n. Furthe
and, Apn SGRCANHS A, goﬁf?ﬁ??%gog. %ﬁﬁiﬁﬁﬁﬁgydfgﬁ%po%?Ch that

fromthe board, side connector and ube de of the
thesﬁﬁ%t?RHQQﬂgéPvéEYtéﬁ?ﬁﬁ@ﬁtéF thﬁﬁ%e%goﬁn QFEpEeG ¢h the

cover the lead wre, a part where the lead wire is .
rotgrawileht APIMANIETEENT] IRSTRSPelECRANT G sovpRration by

sealed utilizing the tube. Specifically, a part of the
rotgginedtadedrbl 1 b e €6FRESEYditng to the board side

connector is exposed fromthe dental nouthpiece, and

t h&hpeubyd i@ s pdemedin Mt §e 8ol MEATHORWPT PaH&E Y 8afjoving

wire to be drawn out is connected with this board side
elepenheCtadr reThpreedtler viardiesn- out portion i s seal ed

airtight by performng

If the appliance according to the present invention further

comprises a battery as a direct-current power source and the
motor is a DC motor driven by the direct-current power source
and electrically connected with the battery, a treatment can be
made, for example, outdoors.

Further, if the battery is stored in the vibrating element
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a step of uniting an end of the tube with the exposed
part for the connection of the connectors, for
exanple, by nelting this end of the tube. Mor e
preferably, the flexible board is so built in the
dental nouthpiece as to extend in the direction of the
teeth and formed with a wiring pattern extending in
the I t udi 44n r a rall f
svof s B o1t ", BIE R et comeone
med at a urality of positions of. the w
becB@?feFﬂprove&)b%ﬁ?qfeghls $?£XI BPes boardexgven
shape of the flexible board i s standar di
moutl G ST EHG T (PG FRGLUTSReaE BRF BOIPPARR at
an optimal positiaon by selecting the |and to mhlch t he
Vi B'Pﬁt |"r?d’ré‘[té%ntel§ﬁ'8{}1:d i5e BOTUePERTPTYM% Bl in “the
provi ded on the flexible board. This enables the
denypbr B Hpicicemint stehbannBtRtRER GPTY Héaf| dkppPéraekier of
at a nost suitable position for the tooth to be
theg| | gHatdean genaratedot Pyt o Beeal igheatdngf ersdemepn 1s
user to user, with the result that the versatility of
subshenti&%@wﬂnyrmoérdocahebéeéh@rovﬁhﬁ%uﬁﬁqtﬂ$999§ﬁ gibragion
appl i ance can be reduced. It is also possible to nount
traaspisgiadn effotiendy.ati ng el ements on one flexible
board and to sinultaneously drive them If the
Vi IThat | b teimgnt elemdnitdesmas mMpé ora haermgnamt owtgguet for
shaft and an eccentric wei ght nounted on the out put
genshafing anxmuat cAEMpEsrdtdlonCc avetreagotide teccemtagnetic field
weight is nore preferably so fixed to the flexible
gen@@@f@daﬁytﬂagﬁéfﬂﬁ 8i SNACEendRAARGAMEaher dritangod abioside
of the eccentric weight. This cover nenber effectively

theS WRREES SRSut ks ftieNdr @RgeulE bhetRESepdfidnan®i gRtnb® makes
the satisfactory rotation of its own by the contact of

thetggtggggﬁ&ﬁhgngglggglﬂgkth the inner surface of the
dent al nout hpi ece.

ogt of the

The dental mouthpiece may be so shaped as to be mountable
on braces mounted on the teeth to align the tooth to be aligned
or may be so shaped as to apply an aligning force to the tooth
to be aligned.

The former dental mouthpiece preferably has an inner
surface form conforming to the dental cast of the user wearing
the braces.. Since the inner surface form of this dental
mouthpiece reflects the shape of the braces, the dental
mouthpiece can be mounted on the braces. This realizes the
simultaneous use of the braces and the dental mouthpiece.

The inner surface form of such a dental mouthpiece is

preferably a shape corresponding to an envelope of the outer
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The present invention is also directed to a nethod for
produci ng an orthodontic appliance conprising a

vi brating el enent for generating nechanical vibration
and applying the vibration to a tooth to be aligned of
a user, and a dental nouthpiece having the vibrating
el ement built therein and nountable on teeth of the

shaééedf I{hCeI thjaegstg %t @éHan)l'eo ot‘.‘e a@bi@:ﬂﬁ;{j ﬁMet rinttggference of

bratlng el enent 't therein, the orthodontic

theal%% ﬁgsmtm 40 gental ﬁqﬁen%@t Me£r§9§ﬂéé'69 the

25 caf wibration to the tooth to be al I gned
first
aentaf a6y gyetcggﬁfé' $h9 okl hEL IS %é’? ELS (-
t b 119) h
gggf Ieceﬁ?%ﬁerfkp %ragh?%t %ﬁ?ggf glgqﬁ%%r%MAF% are

t he sheet nenber heated to be softened d cIoseJy

allgytal@d hg PREVEHedten8iBRrt o thE Hedt™s SEATE!! 2
second step of nounting the vibrating elenent on the

- i nKepring somEgRl 15 tIMPFQVeflep of setting the inner
| ayer having the vibrating el ement nounted thereon on

-t h8hgepreducdtion of thfe dggépl PREHdPi§Cea thderciteBbed-
having a heat softening property on the inner |ayer

- Wi Phmages sifedbenpwberohdireddges Rrdssheehde odnghe dental
closely attaching the softened sheet nenber to the

mouthpircd per betpreevemredf or m ng an outer | ayer
constituting an outer part of the dental nouthpiece
andhsedéntgl trimaxthipheati ngy ebenent staped gist thebeeapunhable
outer layer and the inner |ayer. According to

on thésemeitwdecttheodeniyal barnut piapee aaviage Meunhabie on a
and outer |layers can be efficiently produced.

pardpes fial tyetrone drat &bri8Pr easpON ehabsek f the ePpostidional
formthe outer |ayer, thereby reducing the nunber of

relgggéﬁﬂlcﬁ" pdteRan Aﬁ@ofgbﬂg t® bdi s1ipldaodingl rekeadvohting
reheating the hardened inner |ayer and outer |ayer and

elemgﬂgl ﬂg RS et Br@@ﬁb ;37( hek. thg iﬁ%%érnﬁm&' Rh hBRe the

i nner ayer and that of the outer layer half nolten by

denkti¢ $§ﬁ¥h c %ﬁted outer |ayer and the heat
transt erred ron1 e outer |ayer to the i nner layer

ar %‘ Q%ﬂ%r al l (%?én epTJe%re.eE%B% éal déH{latlh prto%‘t?ﬁplece

havi |gh a|r Ss an qua Ity can be
. e se ond st ep h [ n
1ncéPgﬁ%n? %%ﬂ% aPPr@ oE} 5 |nﬁgé $a§é$&%%k ?%Iﬁhe one
an _adher ce of the terlal f th nner _.l.ay
°°r§F§%ﬁn§%P ﬁaFﬂ?h@ Hat® FHiPRE rnh T%%hﬂthlfhglVlded
met hod obV|ates t he need for anot her f|X|n means_suc
POTAEORARHSPIASE IS EREST B e K be £3 <o
y tenporarily fixed to the inner |ayer Whl
thar'tea e.m@cfawea BHREALOFF ISRBTREST fAYXithE We%?ﬁstmg element
In the first step, a sheet nenber made of a resin
actghssetsifteddiyngnt B deatuiecludingndpet FRRFR He Reagligned.
resistant tenperature of the vibrating elenent is
pr dhésalbbystisentins ehebbeeetharsrimation Forks ngpatrdctedly
i nner | ayer.
applied to the tooth to be aligned.

The dental mouthpiece including the dividing portion

preferably includes, for example, any one of the following
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This construction enables the sheet nenber for formng
the inner layer to be placed on the vibrating el enent
whil e avoiding the trouble of the vibrating el ement
due to a high tenperature. WHAT IS CLAIMED I S:

1. An orthodontic appliance for aligning teeth
including a tooth to be aligned, conprising: a

con¥£$ﬁé¥ﬂoﬁg ¢h SR frer £geNElRlteNgh8BSRARIEAbn VERE B QN
and applying the vibration to the tooth to be aligned;
ang) The dividing portion of the dental mouthpiece is a
cutout portion formed by cutting out either a tooth root portion
or a tooth crown portion of the dental mouthpiece except at the
tooth to be aligned, and the other part integrally connect parts
of the dental mouthpiece before and after the cutout portion.

b) The dividing portion of the dental mouthpiece is a
slit portion formed in a part of the dental mouthpiece except at
the tooth to be aligned, and parts of the dental mouthpiece
before and after this slit portion are connected to each other.

c) The dividing portion of the dental mouthpiece is a
cut portion formed by cutting a part of the dental mouthpiece
except at the tooth to be aligned, and parts of the dental
mouthpiece before and after this cut portion are connected via a
member separate from the one forming the cut portion.

d) The dividing portion of the dental mouthpiece is a
cutoff portion formed by cutting off a part of the dental
mouthpiece except at the tooth to be aligned, and this cutoff
portion is defined in such a position that the dental mouthpiece
has a shape fittable for only the tooth to be aligned.

e) The dividing portion of the dental mouthpiece is a
cutout portion formed by cutting out either a tooth root portion
or a tooth crown portion of the dental mouthpiece except at the
tooth to be aligned, and parts of the dental mouthpiece before

and after the cutout portion are integrally connected by the
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a dental nouthpiece having the vibrating el ement built
therein and nountable on the teeth with the vibrating
el ement built therein. 2. An orthodontic
appl i ance according to claim1l, wherein the dental
nout hpi ece includes an inner |ayer and an outer | ayer
to be superinposed on the outer side of the inner

| ayer; and a vibrating el ement storing portion for

remaryimion §at heOk i BrealPRE LI AP IPEf or med bet ween t he
inner layer and the outer |ayer. 3. An
or Thotomare appferatde AbebrEimgensad| BPwpiscepincludes a
wherein the outer layer includes an outward projectin
stotaggspaget Fon; stardinohéhe| viknatigdepéorent iisdfer egnd that
between the inner side of the bulge portion and the
thigut$erragiedepetet hes i suwdr d apepe as to prpvife the vibrating
orthodontic appliance according to any one of clains 1
elehént3, witiereiplayheermbtainggtisd evidtatshor ehgmeot t i toyelifs to
formed at a part of the dental nouthpiece
mov€ Ofd &3R0BEbAGyd Gsplalee.t ooth to be aligned. clainms 1 to
4, wherein the vibrating elenent is a notor.

The play permits the vibrating element itself to move in
the storage space by a vibration load generated by the vibrating
element. The vibrating element permitted to make such movements
collides with the inner surface of the dental mouthpiece
enclosing the storage space. Loads caused by this collision can
increase the vibration applied to the teeth of the user wearing
the dental mouthpiece. This enables stimuli sufficient to
promote the orthodontic effect to be applied to the tooth to be
aligned while using a vibrating element that is small-sized and
lightweight and generates a small vibration load.

The storage space is particularly preferably shaped such
that a clearance is formed in the storage space in a direction
corresponding to an aligning direction of the tooth to be
aligned. Such a shape enhances the directivity of the vibration
to be applied to the tooth to be aligned. For example, even if
only the vibrating element having a low vibration directivity
(e.g. inexpensive and small-sized rotary motor or vibration

motor) can be used because of cost and size, a vibration load

having high directivity can be applied to the teeth.
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6. An orthodontic appliance according to claimb5,
wherein the notor includes an eccentric rotary portion
rot at abl e about a specified axis and having a center
of gravity at a position deviated fromthis axis.
7. An orthodontic appliance according to claim6,
mﬂe;ein ghe eccentric rotary portion includes a rotary
shaft and an eccentric wei ght unted on the ro
Shire Qe R P RLCLE P TR a g PG F R o) TRer layer
deviated fromthe center of the rotary shaft and

to beidptwdedo e AR r WRRCTHEECRARI 8af %iHWEFy&ﬁY8§ FQt Bt impynted
together with the rotary shaft.

on arivwaforiciethapphe anteratdasr ailaet o Qﬂ]«élﬂwPBll‘Wefe e least
the vibrating elenent is a linear notor having a

one no¥i ngheel epeert ehdt lowerprleyakby WRBr &t egonnecting gnember
An orthodontic appliance according to any one of
conméaiing Scheo Whpeiruridver cowpritei npwerbdtayery afs @ position
direct-current power source, wherein the motor is a DC
distaiaed dirbmethd)tdotd dorsctaldgnednt power source and
el ectrically connected with the battery. 10.
AnTRé t Bogest ihgapinbanc &eapsotdengiting| atad, (wher eforce
the battery is stored in the vibrating el ement storing
andPeitin 4ogeldagly Vet bhéh@pp@dt 0dnd lower layers constant at
the position where the vibrating element is built in, thereby
preventing the user from unconsciously biting the vibrating
means and its neighboring part and the bite from changing a way
of +transmitting the vibration. As a result, a desired
orthodontic effect can be obtained by continuing to apply
desired vibration to the tooth to be aligned while reducing
burdens by eliminating the need for the user to make an effort
to keep the dental mouthpiece open.

The position of the connecting member is not limited. For
example, the dental mouthpiece having the connecting member
disposed at a position corresponding to the front teeth is
suitable for the dental alignment of the molar teeth since it
can ensure a constant biting state at a part corresponding to
the molar teeth by preventing the application of loads given by
the bite to this part. Further, the dental mouthpiece having

the connecting member disposed at a position corresponding to

the molar teeth is suitable for the dental alignment of the
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11. An orthodontic appliance according to any one of
claims 5 to 10, wherein the notor is built in the
dental nout hpiece in such an orientation that the
direction of vibration generated by the notor is
substantially normal to the teeth. 12. An
orthodontic appliance according to any one of clainms 1

to 4, wherein the vibratin elenen
Eronty ghetth ot ngceene:]:at Ty %%Sc%%m cal Vi aPZit %6%§5§Hrg§§£e 3 @
to a magnetic fiel ted b netic field
Pariye S %Hﬁnﬂﬁ%ﬁs'%&rgﬁﬁ 58?5.%53 gntgFeventlng the
nout hpi ece. 13, An orthodontlc (fpllanc
appHGEridhng °fo éﬁ?donenge%laP$B §hg o BBEE et e Hihe PATT-
dental nouthpiece is so shaped as to be nountabl e on
Furgermesenp e efledipt MOWSRLRCE NP £NenrR8pregting member
align the tooth to be aligned. 14. An
disprsdtoddntal eoapplommareadeorrafnghe dPadkaisiie3 thametig frolar
the dental nouthpiece has an inner surface form
teetonforsningpble fodemhal demsal ofligngeet @Eakhegerhire teeth
br aces. 15. An orthodontic appliance
sin&&ciar diang beokepiaiapebd pywheeeint inge thenepplsigeftace ¢Hrinads
of the dental nouthpiece is a shape corresponding to
givan wnuweleopetef td hmrast eorségpmadihgt he dr@ceaedheafidont teeth
capabl e of avoiding the interference of the unevenness
and Ofnd h1bracesti th the inner surface of the dental

nout hpi ece.

It is preferable that the orthodontic appliance according
to the present invention further comprises a flexible board on
which the vibrating element is to be mounted; and that this
flexible board includes a circuit for introducing power to the
vibrating element and is built in the dental mouthpiece together
with the vibrating element.

The flexible board forms a power feeding path for
introducing power to the vibrating element mounted thereon.
This power feeding path has a fairly lower 1likelihood of
breaking as compared to, for example, a power feeding path
formed by drawing a lead wire out from the vibrating element.
Further, the use of the flexible board neither damages the
dental mouthpiece nor hurts the buccal cavity. Beside the
vibrating element, it is also possible to mount a control

circuit and a power source for the vibrating element on the

flexible board.
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16. An orthodontic appliance according to any one of
clains 1 to 15, wherein the dental nouthpiece is so
shaped as to be nmountable on the entire teeth.

17. An orthodontic appliance according to any one of
clainms 1 to 15, wherein the dental nouthpiece is so
shaped as to be nountable on a part of the teeth.

18Fué¥hé’}|1qggﬂ%;fb5gy§ i@ggg E%%ﬁ %@lgg tfb | Q%gllexternal

wherein t'he nout hpi ece 1 ncludes a dividing
ortion.at _a 8@r% t hereof .except {h n rLesPending

C ed on the f %g ﬁoggﬁ %.%gxrgg Bg - n
cong%'TﬁﬁlfﬁbFﬁu 5°Be”h P hed*ana"t Reddi vitded port 1 on o0

sug&resses tﬂe transm ssi Qn _of  the mechani cal . .
fory PR ORIy 8r§fgﬂa?ﬁP%I? SPPBF at T bl BHEAP S o CHRGHE of
the nechani cal vibration acts restrictedly on the gart
thej dRNRK MPURBIEGDIFT PopEGEFHiRipd- This wigngpgperation

. orthodontic appliance according to claim18, wherein
is cpeT#edi dithg tPEHOIL t BY FemedPofpGPRPTETEY &£ Step of
cutout portion formed bgecuttin_ out either one of a
exppotih #oberporfi dhe afdated obt I GMPOFEHL ICORTEFPEHEING TtO
dental nout hpi ece except at the tooth to be aligned,
theahdatrfesblherorpmetornfegrathy eomirdctmopappieesd. thestep of
dental nout hpi ece before and after the cutout portion.
connecting a lead-wire side connector attached to a lead wire to
be drawn out with the exposed board side connector, and a step
of sealing the exposed part again. This method remarkably
simplifies the wiring operation as compared to a method
including a step of exposing a wiring pattern of the sealed
flexible board from the dental mouthpiece, a step of soldering a
lead wire to be drawn out to the wiring pattern, and a step of
sealing the exposed part again.

Further, with an appliance comprising a lead wire drawn out
from the board side connector and a tube made of the same
material as the dental mouthpiece and adapted to cover the lead
wire, a part where the lead wire is drawn out from the dental
mouthpiece can also be sealed utilizing the tube. Specifically,
a part of the sealed flexible board corresponding to the board
side connector is exposed from the dental mouthpiece, and the
lead-wire side connector connected with the lead wire to be

drawn out is connected with this board side connector.

Thereafter, a drawn-out portion is sealed airtight by performing
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20. An orthodontic appliance according to claim 18,
wherein the dividing portion of the dental nouthpiece
is aslit portion formed in a part of the dental
nout hpi ece except at the tooth to be aligned; and
parts of the dental nouthpiece before and after the
slit portion are connected to each other. 21.
orth Nl pplisange c i ng; ai
a Sﬁﬁ%ré#nggﬁgu%fjﬁﬁgﬁg ggrF?gneggépﬁghgéﬁkéﬁggéﬁ$%p?%€% for
[ cut. portd f utfi t : :
tneySafafeiaditidn e’ HBECe RV LI Bl BY PPELing enis
an arts_of the dental nouthpiece before and after
end}ﬂgéaghfusgftion are connected via a nenmber separate
romthe one formng the cut. portio . 22 An
or MRBBoRELECEPPIY ‘an eag%%’fjokfl%g ‘i’%arc%i at$n 18, BRAdFei'n the
the dividing portion of the dental nouthpiece.is a
dengaf JFIUBEFEN2F o ek B de b t iy do‘FFCBl%‘grctf e fgeth and
dental nout hpi ece except at the tooth to be aligned,
forgad tWHehcu? of LIpBAt iRAT tesRd et radira sld’cht%epols‘%%@ilaﬁdmal
that the dental nouthpiece has a shape fittable for
dirgation héheseeh t 8 Heluglghgd. of lands pgseqnto solder the
ort hodonti c appliance according to claim11 wherein the
vibgehind ebendnsi dednondlorned atstorrdgaadpheecf oPOsE by of
the vibrating el enent inside; and the storage space
thehasrsng lpadtehape as to provide the vibrating el enent
with a play permtting the vibrating elenent itself to
nowethnthhe ftexriddie Isgp@ack. even if the shape of the flexible

board is standardized beforehand, the vibrating element can be
arranged at an optimal position by selecting the land to which
the vibrating element should be soldered from those provided on
the flexible board. This enables the vibrating element to be
mounted on the flexible board at a most suitable position for
the tooth to be aligned even if the tooth to be aligned differs
from user to user, with the result that the wversatility of the
flexible board can be improved and the cost of the appliance can
be reduced. It is also possible to mount a plurality of
vibrating elements on one flexible board and to simultaneously
drive them.

If the vibrating element includes a motor having an output
shaft and an eccentric weight mounted on the output shaft, a
cover member for covering the eccentric weight is more

preferably so fixed to the flexible board as to define a space
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24. An orthodontic appliance according to claim 23,
wherein the storage space i s shaped such that a
clearance is forned in the storage space in a
direction corresponding to an aligning direction of
the tooth to be aligned. 25. An orthodontic
appl i ance according to claim1l1, wherein the dental

necé@égll})pif%(ie thBCH-HELS: & dPR8 lR¥BAt1 L bR IPUNt edh DO Sdver
upper teeth and a |ower |ayer to be nmounted on a | ower

i i . bai . . _
mem%%.: gff%ﬁ%\yélgr aédﬂi&el%gége%e %ﬂﬂir@ﬂbgt Jf" &de | _@éééntrlc

upper and | ower |ayers; and a connecting

weig]i?gbteor t%%ngggié éé)l} egggg{lgrfa%%r 1@Qd%‘xrrheo1} QHer _chm_/%&t of

a position distan romthe tooth to be aligned.
26. An orthodantic appliapce .accordjing tao clai ,
thet BYREFTE8mfS SMhg % 1% e%ﬁ%l e boar dé%%a\ﬂ%i c{?ft hrpél% dental
vi brating elenent is to be nounted, wherein the
moutpRIGY e board includes a circuit for introducing

power to the vibrating elenment and is built in th

QoADal DRGEPRPI ABESTHYM hit RLPR CRESGFEH afPng diemas for

27. An orthodontic appliance according to claim26 _
progRgiRd n 3 bOAHOLPHELS o rARRAMLERCE or COBREIEng 8t h¥1brating

flexible board and an external circuit of the dental
elempiit hfPEc Ienerabingd efleehar e lf | 6@ 1RtdoBoAf applying the

vibration to a tooth to be aligned of a user, and a dental
mouthpiece having the vibrating element built therein and
mountable on teeth of the user including the tooth to be aligned
with the vibrating element built therein, the orthodontic
appliance promoting dental alignment by transmitting the
mechanical vibration to the tooth to be aligned, the method
comprising: a first step of forming an inner layer constituting
an inner part of the dental mouthpiece by placing a sheet member
having a heat softening property on a dental cast of the user
with the sheet member heated to be softened and closely
attaching the sheet member onto the dental cast; a second step
of mounting the vibrating element on the inner layer; and a
third step of setting the inner layer having the vibrating
element mounted thereon on the dental cast of the user, placing
a sheet member having a heat softening property on the inner
layer with the sheet member heated to be softened, and closely

attaching the softened sheet member to the inner layer, thereby
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28. An orthodontic appliance according to claim 27,
further conprising a lead wire drawn out fromthe
board si de connector nmounted on the flexible board,
and a tube nade of the sane material as the dental
nout hpi ece and adapted to cover the |l ead wre.

29 An orthodontic appliance according to any one of

ains 26 .t wher ei.n the erX|bIe bo [
forT&HQtan °WFﬁe ge%?r CORs U tplec% ute&k en | % ?ﬁe dental
direction of t teeth an
mouHhR &G ae‘ﬂe?ﬁtﬁ (ﬁ‘?%ltlgdl f"elagr Scf oﬁ%‘t between

t her eof , plurallty of Iands used to sol der the
thev?%ﬁ%ﬁ|%ﬁ§eél%ﬁﬂﬂﬁhebéPH@rftﬁWﬁﬁj at a plurallty of

positions of the wiring pattern.

or PESSEHIG topFhiantet (ﬂﬁﬂen&eﬁéahnﬁo%ﬁﬂ?ﬁﬁFecP%Y+ﬂﬁ the

26 to 29, wherein the vibrating el ement includes a

1nnﬁfbtorandhav@n"gel%m 6aYRLE skkabt abrl asfééeeertit wergheced.
nmount ed on the output shaft; and a cover nenber for
Spectﬁ@nahkydlneeeéwemﬁﬂidmmeﬁgni0ﬂ31%05¢fﬁﬁﬂﬁqn§ tipe form the
flexible board as to define a space necessary for the
outent dhyen, othehebecredteiny wehghhumber of 3perdtimst heters.
for producing an orthodontic appliance conprising a
Accutr®imd | Bg ealharenie tfhod , gerertahidnpfirecélzen tcialg vity ahaodened
to be applied to a tooth to be aligned off a user, and
inndrdeafed .andDuUtb@ei fyean ah@ebdndiing hbosseto iewhudithgr, the
the tooth to be aligned with the vibrating el ement
shebBHi hdmbdieei Bhe t hhdretlAQEr CORPIiIRitngs the outer layer half
molten by the heat of the mounted outer layer and the heat
transferred from the outer layer to the inner layer are
naturally united. Therefore, a dental mouthpiece having high
airtightness and high gquality can be formed.

In the second step, the vibrating element can be attached
to the inner layer utilizing an adhering force of the material
of the inner layer given by the remaining heat of the inner
layer. This method obviates the need for another fixing means
such as adhesive or enables the vibrating element to be simply
temporarily fixed to the inner layer while reducing a used
amount of another fixing means.

In the first step, a sheet member made of a resin whose
softening temperature is lower than the heat resistant

temperature of the vibrating element is preferably used as the

sheet member for forming the inner layer.
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a first step of formng an inner |ayer constituting an

i nner part of the dental nouthpiece by placing a sheet
nmenber having a heat softening property on a dental

cast of the user with the sheet nenber heated to be
softened and closely attaching the sheet nenber onto

the dental cast; a second step of nounting the

Vi B 8d | dihsArafeDén dnadlRe itABeshé&ly adembaird for forming the
third step of setting the inner |ayer having the

inn¥t DY Blerngoehé cd® At ede thI@@AngNe i dierteRthale C&8diding
of the user, placing a sheet nenber having a heat

the S@EJ&ﬁ' ngs pmmhtbxe%lﬁgeeiéﬂé%rt hayefo W hhAghhee ture.
nmber heated to be softened, and closely attaching

the softened sheet nellther to the inner |ayer,
thereby form ng an outer |ayer constituting an outer
part of the dental nouthpiece and sealing the
vi brating el enent aftfight between the outer |ayer and
the i nner |ayer, 32. A nethod according to
claim31l, wherein the vibrating elenent is attached to
the inner layer utilizing an adhering force of the
material of the inner layer given by the renaining
heat of the inner layer in the second step. 33.
A nmet hod according to claim31 or 32, wherein a sheet
menber nmade of a resin whose softening tenperature is
| oner than the heat resistant tenperature of the
vibrating element is used as the sheet nenber for
formng the inner layer in the first step,
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WHAT IS CLAIMED IS:

1. An orthodontic appliance for aligning teeth including
a tooth to be aligned, comprising:

a vibrating element for generating mechanical vibration and
applying the vibration to the tooth to be aligned; and

a dental mouthpiece having the vibrating element built
therein and mountable on the teeth with the wvibrating element

built therein.

2. An orthodontic appliance according to claim 1,
wherein the dental mouthpiece includes an inner layer and an
outer layer to be superimposed on the outer side of the inner
layer; and a vibrating element storing portion for storing the
vibrating element is formed between the inner layer and the

outer layer.

3. An orthodontic appliance according to claim 1 or 2,
wherein the outer layer includes an outward projecting bulge
portion; and the vibrating element is stored between the inner

side of the bulge portion and the outer side of the inner layer.

4. An orthodontic appliance according to any one of
claims 1 to 3, wherein the vibrating element storing portion is
formed at a part of the dental mouthpiece corresponding to the

tooth to be aligned.
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5. An orthodontic appliance according to any one of

claims 1 to 4, wherein the vibrating element is a motor.

6. An orthodontic appliance according to claim 5,
wherein the motor includes an eccentric rotary portion rotatable
about a specified axis and having a center of gravity at a

position deviated f£rom this axis.

7. An orthodontic appliance according to c¢laim 6,
wherein the eccentric rotary portion includes a rotary shaft and
an eccentric weight mounted on the rotary shaft such that the
center of gravity thereof is deviated from the center of the
rotary shaft and adapted to generate mechanical vibration by

rotating together with the rotary shaft.

8. An orthodontic appliance according to <c¢laim 5,
wherein the vibrating element is a linear motor having a moving

element that reciprocally vibrates.

9. An orthodontic appliance according to any one of
claims 5 to 8, further comprising a battery as a direct-current
power source, wherein the motor is a DC motor driven by the
direct-current power source and electrically connected with the

battery.
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10. An orthodontic appliance according to claim 9,
wherein the battery is stored in the vibrating element storing

portion together with the motor.

i1. An orthodontic appliance according to any one of
claims 5 to 10, wherein the motor is built in the dental
mouthpiece in such an orientation that the direction of
vibration generated by the motor is substantially normal to the

teeth.

12. An orthodontic appliance according to any one of
claims 1 to 4, wherein the vibrating element is a permanent
magnet for generating mechanical vibration in response to a
magnetic field generated by magnetic field generating means

arranged outside the dental mouthpiece.

13. An orthodontic appliance according to any one of
claims 1 to 12, wherein the dental mouthpiece is so shaped as to
be mountable on braces mounted on the teeth in such a manner as

to align the tooth to be aligned.

14. An orthodontic appliance according to claim 13,

wherein the dental mouthpiece has an inner surface form

conforming to a dental cast of a user wearing the braces.
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15. An orthodontic appliance according to claim 14,
wherein the inner surface form of the dental mouthpiece is a
shape corresponding to an envelope of the outer shape of the
braces and capable of avoiding the interference of the
unevenness of the braces with the inner surface of the dental

mouthpiece.

16. An orthodontic appliance according to any one of
claimg 1 to 15, wherein the dental mouthpiece is so shaped as to

be mountable on the entire teeth.

17. An orthodontic appliance according to any one of
claims 1 to 15, wherein the dental mouthpiece is so shaped as to

be mountable on a part of the teeth.

18. An orthodontic appliance according to claim 1],
wherein the dental mouthpiece includes a dividing portion at a
part thereof except the one corresponding to the tooth to be
aligned; and the divided portion suppresses the transmission of
the mechanical vibration generated by the vibrating element so
that the mechanical vibration acts restrictedly on the part

including the tooth to be aligned.

19. An orthodontic appliance according to claim 18,
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wherein the dividing portion of the dental mouthpiece 1is a
cutout portion formed by cutting out either one of a tooth root
portion and a tooth crown portion of the dental mouthpiece
except at the tooth to be aligned; and the other part integrally
connect parts of the dental mouthpiece before and after the

cutout portion.

20. An orthodontic appliance according to c¢laim 18,
wherein the dividing portion of the dental mouthpiece is a slit
portion formed in a part of the dental mouthpiece except at the
tooth to be aligned; and parts of the dental mouthpiece before

and after the slit portion are connected to each other.

21. An orthodontic appliance according to c¢laim 18,
wherein the dividing portion of the dental mouthpiece is a cut
portion formed by cutting a part of the dental mouthpiece except
at the tooth to be aligned, and parts of the dental mouthpiece
before and after this cut portion are connected via a member

separate from the one forming the cut portion.

22. An orthodontic appliance according to claim 18,
wherein the dividing portion of the dental mouthpiece is a
cutoff portion formed by cutting off a part of the dental
mouthpiece except at the tooth to be aligned, and the cutoff

portion is defined in such a position that the dental mouthpiece
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has a shape fittable for only the tooth to be aligned.

23. An orthodontic appliance according to claim 1,
wherein the dental mouthpiece includes a storage space for
storing the vibrating element inside; and the storage space has
such a shape as to provide the vibrating element with a play
permitting the wvibrating element itself to move in the storage

space.

24. An orthodontic appliance according to c¢laim 23,
wherein the storage space is shaped such that a clearance is
formed in the storage space in a direction corresponding to an

aligning direction of the tooth to be aligned.

25. An orthodontic appliance according to claim 1,
wherein the dental mouthpiece includes an upper layer to be
mounted on an upper teeth and a lower layer to be mounted on a
lower teeth, the vibrating element being built in at least one
of the upper and lower layers; and a connecting member
connecting the upper layer and the lower layer at a position

distanced from the tooth to be aligned.
26. An orthodontic appliance according to claim 1,

further comprising a flexible board on which the vibrating

element is to be mounted, wherein the flexible board includes a
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circuit for introducing power to the vibrating element and is
built in the dental mouthpiece together with the wvibrating

element.

27. An orthodontic appliance according to «c¢laim 26,
wherein a board side connector for connecting the flexible board
and an external circuit of the dental mouthpiece is mounted on

the flexible board.

28. An orthodontic appliance according to claim 27,
further comprising a lead wire drawn out from the board side
connector mounted on the flexible board; and a tube made of the
same material as the dental mouthpiece and adapted to cover the

lead wire.

29. An orthodontic appliance according to any one of
claims 26 to 28, wherein the flexible board is so built in the
dental mouthpiece as to extend in the direction of the teeth and
formed with a wiring pattern extending in the longitudinal
direction thereof, a plurality of lands used to solder the
vibrating element being formed at a plurality of positions of

the wiring pattern.

30. An orthodontic appliance according to any one of

claims 26 to 29, wherein the vibrating element includes a motor
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having an output shaft and an eccentric weight mounted on the
output shaft; and a cover member for covering the eccentric
weight is so fixed to the flexible board as to define a space

necessary for the rotation of the eccentric weight.

31. A method for producing an orthodontic appliance
comprising a vibrating element for generating mechanical
vibration to be applied to a tooth to be aligned of a wuser, and
a dental mouthpiece mountable on teeth of the user including the
tooth to be aligned with the vibrating element built therein, the
method comprising:

a first step of forming an inner layer constituting an
inner part of the dental mouthpiece by placing a sheet member
having a heat softening property on a dental cast of the user
with the sheet member heated to be softened and closely
attaching the sheet member onto the dental cast;

a second step of mounting the vibrating element on the
inner layer; and

a third step of setting the inner layer having the
vibrating element mounted thereon on the dental cast of the
user, placing a sheet member having a heat softening property on
the inner layer with the sheet member heated to be softened, and
closely attaching the softened sheet member to the inner layer,
thereby forming an outer layer constituting an outer part of the
dental mouthpiece and sealing the vibrating element airtight

between the outer layer and the inner layer.
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32. A method according to claim 31, wherein the vibrating
element is attached to the inner layer utilizing an adhering
force of the material of the inner layer given by the remaining

heat of the inner layer in the second step.

33. A method according to claim 31 or 32, wherein a sheet
member made of a resin whose softening temperature is lower than
the heat resistant temperature of the vibrating element is used
as the sheet member for forming the inner layer in the first

step.
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