DESCRI PTI ON  ORTHODONTI C APPLI ANCE TECHNI CAL FI ELD
The present invention relates to an orthodontic
appl i ance. 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 crossbite. In other words, the
ort hodonti c appl i arRceODGNT ITaseHLDANGENe 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 renopdeling.
reclioYeMerretBe teeth alignnment using the orthodontic
wWwre takes a very long tine (fastest six nonths,
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cause to give up the treatnment easily. In order to
shorten a period of such an orthodontic treatnent,

9@9! of giving a vibration force to the teeth
BACkgg ee%&étudied. For exanple, a study result to the

ffect hat i f ol e A in which. t f :
oS b, AEPLTEA, DA P AN BEEE wire
vi bration force was apglie to 1 thetgegtblar own An
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was applied is nore effective in _shortening the geriod
elaggic restoring force of the orthodontic re 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



shown in FIG 17A is disclosed in non-Patent

Literature 1. Simlarly, a study result to the effect

that if a sanple C in which a constant force was

applied to the teeth and a sanple D in which a

constant force and a vibration force were applied to

the teeth are conpared, the sanple D to which the
theCARSkANtarel U a8E, VitheatdmprborrecyeyRi@PPkh8d viidration

nore effective'in shortening the period as shown in
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ccording to these studies, the application of
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perto ort ntic treatment to about 1/2 to 1/3

as conpared to .canventional technologies. .Further, |
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. hours a day according to the fornmer _Literagture and
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according to the latter Literature. |t can be )
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al i gnnent by applying a vibration force as well as a
to dbRsttesth PEPCEOTRATHE (T PA®foPe T MBI Chy &P constant
remar kably shortening the period of orthodontic )
forppe@ngentiatedAonhEoreet tvegie) grRAed ol yeRe appf§Figrea in
constant force to the teeth using an orthodontic wire
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to practical use have been conventionally proposed.
PatBpeciiteadtuye Patent 2 Literature 1 discloses an
appl i ance provided with a dental nouthpiece to be
nowateddbmg t hieo t edidset 0 stugéespvetient samflifcegtihn  of the
vibration force to the teeth remarkably shortens the period of
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



to be aligned and nmeans for applying ultrasonic
vibration to tissues surrounding the nounted position
of the dental nouthpiece. Further, Patent Literature
2 discloses an appliance for applying ultrasonic
vibration to teeth to be aligned. However, the
appl i ances disclosed in the above Patent Literatures

théra@uf@VQ aaiyabklsed t4iat aghiiasani pryvidat | @ntEanrnoliental
be efficiently applied to the teeth to be aligned
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rasonic vibration fromthe outside, for exanple,
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since the respective appliances require

tlsFues ul t [ a%c%‘]x{dcln enecrh%t of, outnl%ggeu ‘85?‘[:5?(9{1 a Qf Obltﬁgn t H@'ﬁtal

reatgen cannot be contl nue ess a patlent goes
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C}thodontlc Soci ety n- Pat ent
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Ot hodontic Society"”, 60%4) . 201, 2001 [ Pat ent
Li feravefe 1heJa ﬁex@£%9ﬁﬂfeﬁat%ﬁn bl 4§ ofatent
No. 2002- 102255 [Patent Literature 2] Japanese
Litgrakarthed PabeNe PUbTIRISM ShaNoultoAgeRig BYEttion cannot
DI SCLOSURE OF THE | NVENTI ON 3 The present invention
be leg§iptent Woraped iedt te oty kretthdo RBoddigrushigmee BAgh of
has an object to provide an orthodontic appliance
themhinsizedan pheciapelycapity of bphtiaaenie vgdratien pgrom the

outside, for example, by pressing an ultrasonic head against the
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.

[Non-Patent Literature 1]Shimizu: "Journal of Japan Orthodontic
Society” 45, pp. 56-72, 1986

[Non-Patent Literature 2] Ohmae et al.: “Journal of Japan
Orthodontic Society” 60(4), p. 201, 2001

[Patent Literature 1] Japanese Unexamined Patent Publication No.
2002-102255

[Patent Literature 2] Japanese Unexamined Patent Publication No.

2004-201895

DISCLOSURE OF THE INVENTION



al i gned and enables a treatnent to be easily and

safely continued even at hone. In order to acconplish

the object, the present invention is directed to an

orthodontic appliance for aligning teeth including a

tooth to be aligned, conprising a vibrating el enent

for generating nechanical vibration and applying the

Vi bhat ippBseh® tiRechoDdh hasbeeahi goeHedandta dend@lve the

nout hpi ece having the vibrating elenent built therein
abo@@d prountmab) eand thhae taet Boyddth téhervi-biat bAg witebBEAtic

bui 't therein. Since the vibrating element for

appg§9§£ t Rt h@alﬁmﬁpé‘@i@y HPRALY MratiBahadl Goth to be
sti1nmu is burlt in the dental nouthpiece to be

alig}?g&]t eﬂﬂdon e'hg?%égetab 'ﬂ}etatﬂhlén@ppéd anee, ehhe1yi Q{n@t | Bdfely
ement can efficiently apply the vibration to the
goth tQ be ed. Further the storage of the

?%.i%ﬁfneﬁe in the dental mouthpiece enables a

at ne t.o be easi | d s feI Qn 1
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view of a dental cast of a Iomer dental arch.
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4 mout hpi ece according to a first enbodi ment of th
forj [gPERIRBRNY smethaiiced Fibrabieh #E SRR gn téS‘?pIVolé’éatlon
per spective view show ng the dental nouthpi ece of
to phe teoghefiovbewadignasn t%}gsladélental mouthpiece having the

contc

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



FIG 4 is an expl oded perspective view show ng the

dental nouthpiece of FIG 2 fromunderside. FIG 5A

is a section along the line VA-VAin FIG 2, FIG 5B

is a section along the line VB-VB in FIG 2 and FIG

5Cis a connection diagramof an electric notor. FIG

6 is a perspective view show ng a state where a dental

nmout hpi ece according to a second enbodi nent of the . .
mOuthRARHS AFIOEIIRPuRP el SATERePTRORIERT PA éha BVERLYO™ S

dental nout hpi ece according to a third enbodi nent of
moupted jqfy &/EEBN, wherein FIG 7A is an expl oded

perspective viewand FIG 7B is a section al ong the

| | REGVI BBiW| #B e¥pIdgd PRTSPPCESLVEA iG] yBVAPE the dental

sections corresponding to the one along the |ine
mouvhpBAd 0B FRGFIGwhpA andwehdwiong topside const ructi ons.

FIGS. 9A and 9B show a dental nouthpiece according to

a Foarth esbedi eeptodsfd tdeesprutine oniewMshogiingFEE: g#ptal

is a perspective viewand FIG 9B is a section al ong
mouthpiddd@fl XBel XB £from kh&er&e.Fl G 10 is a perspective

vi ew showi ng a dental nouthpiece according to a fifth

enpadi mBAt 1 6f a t bectivrenilons. tik G idd AA-waa iperFrgpecki VRIG.

view of a dental nouthpiece 5 according to a sixth

5B @gbgqgg@@iorpfalbhg tRyYeMdedRiB-FBGin 128: ] 2 andolFas.veewis a
showi ng a user and a nmagnetic field generating coi

confB8t Hd>aih %Qainso@ 4 @bo¥i 80 RA@H.Ng the user and the
magneti c ield generating coil

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



FIG 12 is a diagram show ng the process of producing

a dental nouthpiece according to the present

invention. FIG 13A is a perspective view of a dental

nout hpi ece according to a seventh enbodi nent of the

invention, and FIG 13B is an enlarged section

showi ng an essential portion. FIG 1l4A is a

perspective view of an electric notor paortion__of a .
accerting todt FPFER eeBRABMER g OantRE gHP B8 di Frbfit bFE s @

the invention, and FIG 14B is an enlarged section
plaghoigngshavings semsies) apér g BAINEYs Eipdd gegegaEipgncoil.

showing a state at the tine of inserting a tube in a
andt Bpe. cbihest in(frmtucigreshevingithe tuser @eft &he magnetic

nout hpi ece according to the seventh enbodi nent of the
fieldvetdraming| €@ill5B is a section showing a state at

the tine of welding the tube, and FIG 15Cis a

seetgonlaf tier at hitidgube ishowned dede Pr&edsHrof sppoducing a

section before connecting a connector in a tube
den€@NNRLIthPEesé ratdddanyt £o i Bangrebendentwadntiout hpi ece

of the eighth enbodinent of the invention, and FIG

16BriS azaecid op mfrispecthee conBeClodr &S deatpl ecouthpiece

FIGS. 17A and 17B are graphs respectively show ng an
acc8hiftd Pl sBRELENIdMboAiREht 08k afheORhRefloNdd C and FIG. 13B

treatnent. 6 FIG 18 is a perspective view show ng one

is SX0P B RE 2ecHEsH ahoWRHE NPl &R R QHUCH A idRRar at us
according to the invention. FIG 19 is a diagram

Sh?‘%pglﬁ\ fl'J Sélt pg}_@fi@éﬁv%f v@e\ge@f aAn 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.



nmout hpi ece produci ng nmethod of the invention using the

produci ng apparatus shown in FIG 18. FIG 20 is a

di agram showi ng a second exanpl e of the dental

nout hpi ece produci ng nmethod of the invention using the

produci ng apparatus shown in FIG 18. FIGS. 21A and

21B are diagrans showi ng the process of casting a

dent al nout hpi ece using an EVA sheet. FIG 22 is a

pef&BectBvesviewPeHRETdVE state ﬁ‘i}?gﬁggaonaenetxé"f“p e of a

nmout hpi ece according to a ninth enbodi nent of the
dent @l enfPBREPELGRoUNPEHH e et FPPAFREIS 23 §Gg0gding  to  the

perspective view showing a state where a dental
inveptidipi ece according to a tenth enbodi nent of the

invention is nmounted on teeth. FIG 24 is a

peF3Bectpvasveedishoa ngheridentaalfiFstt kppepee of a dental

according to an el eventh enbodi nent of the invention.
mouFEhfE e@5 prodacpey swediody efvikey Hhvenitagnauging dihe producing

nout hpi ece according to a twelfth enbodi nent of the
apphhyei ishiownFik FIRG i18.a perspective view show ng a

dental nout hpi ece according to a thirteenth

enpadi nEmtiofa thegravestidwing &l £&cdtid iesamp perspeadei dental

view showi ng a state where a dental nout hpiece
mou@BEDEEH NE-ciacand awwdrR@aNbls erbothveitioaf ushey the producing

invention is mounted on teeth. FIG 28 is a
appRSLERE e Yhemt$haw.ng a dental nout hpi ece

according to a fifteenth enbodi nent of the invention.

FI 1639 1922 RS SPES! ¥R VAR SRQW JHBwang! AR WhRs&esd 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



dental nout hpi ece according to a sixteenth enbodi nent
of the invention is nounted on teeth of the | ower
dental arch of a wuser. FIG 30 is a section along the
line 30-30 in FIG 29. FIG 31 is an expl oded

per spective view show ng the dental nouthpiece
according to the sixteenth enbodi nent of the

inveAYESY Ii@Nmebigfeyigivedethom topside. FIG 32 is a graph
showi ng an experinment result of the inventors of the

preggnt 28ppsi gabbPsbeddiGe I3eirS sROPBAISPLCAdiMRIVIM@WERpiece
an exanple of a dental nouthpiece simlar to the

accgﬁghgg Ut BPEECE AL CRbIE RO deNhe SIndARALR .
enbodi nent of the invention, but adopting a different

or hadonj Cimghg%gﬁgggmgé bg?@ RELSPEST LVE LW where a

showm ng a state ent nmout hpi'ece accordi ng

0.a _seventeenth e i ment of i.nvent.ion |
aent g1 rRSYARI SSLL Ao EIRATGT &1 oiRPeolil Ol Midehie of the
. erspective view show.n st.at ere_a ., dent al
anEBEI{’ iéiemgggg‘?%i ng ttgggﬁ é)itfgrﬁ%gen Weé:rrbdoeél%rar%ntarg of a

the invention is nmounted on teeth. FIG 36 is a

uUS€herspective view showing a state where a dent al
nmout hpi ece. according to a nineteenth enbodi nent of the

8 FAFent? oiF ids SREGRPRAGNS EBERT1THY G039 1% H%i &dram

showi ng a nmethod for .producing a dental nouthpiece
ha¥ilRg ah imndt SHRIC4EE PBFFRTGTIVENVARH T5ovifiq (fhg dental

user's dental cast having braces nounted thereon.
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 38 is a perspective view showing a state where a
nmout hpi ece according to a twentieth enbodi nent of the
invention is nounted 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 expl oded
inv@erispedsi meunvteivophbeetly. t he constructions of a
vi bration actuator and a flexible board. FIG 42 is a
seet& on30f itshea dantgtampehbpimseaacedhdiingdro prdimcing a
twenti eth enbodi nent of the invention, an electric
denf®i Ofouthbidcel mditigdedit ain@t Bpi o afskna 1h exbbiermity
board. FIG 43 is a diagramshow ng a nethod for
witRI QUGG §bCradfd! nBPLdHireees aes i Gnkoebhe
twenti eth enbodinment of the invention. FIG 44 is a

Pl aRgVi W ofs aaf eXxkpber BRAr ¢id aneRii@l a nRUkBPiBCRe a
according to a twenty first enbodi nent of the
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Herei nafter, best nodes for enbodying the present

is BOYAN] Q) 230Le 085 G0LBRdadd, AekLL W Lh reference o

€ acconpanyi ng raw ngs. A first enbodi nent of

th resent. i nvention i.s. _descri Lt t
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dent al cast f a.lower dental arch according to this
useE nhodiieén ?néﬁg 8B 2 is a perspective view showing a

state
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



where a dental nouthpiece 7 according to this
enbodi nent is nounted on teeth 3 of the dental cast
1. 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 these posterior teeth. These braces include
drawiggaural ity of brackets 4 to be fixed to the bucca
surfaces of the teeth 3b to 3m and an orthodontic
W Ae fiasehembo@iméntarafanged presemndctivenhése bsadketsibed
4. This orthodontic wire 5 is latched to the teeth 3b
withOorsfadinckheo rESpedt ivvesbr aclkrt 3 4s dhpexyddradeont vtew of
wire 5 is elastically defornmably Iatched, so that an
a &Sl ccaestaring torcsvdheasntal agtéh ascroeansy ao this
static load on the teeth 3. The application of this

embé%ﬂﬁér& | oath CPFd €C3 S18BLoGRkUSEEPivd tvahpubkbbid o etate
at braces for aligning the dentition are not |'inited

whelb8 BN&soAN8 Sr{lﬁﬂ@i RcEl G JocMuiQht hQdoptiLS BRPOAARGR is

accordlng to IS enbodlnent Is provided with an

moun to&%eg?gofa % q#% gggl@gl{ al Joyt hpi ece 7 as  shown

ental nout hpi ece 7 is nount ed

on RGeS RpBohPTEpeE B, e ARBRE B TR

rc wre nnun reon s an
| oded perspect.iv MIOf t he dental hpi
mﬁ@ﬁref%mggef BRIt o %1d A PB4 s an%éxplﬁggﬁﬁs are
per spective view of the dental nout

mouhERIne | Fotn CeAord g L@ daRILTS ohET et eF tas taen-

i nner and outer_ overlaid .
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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structure. Specifically, the dental nouthpiece 7 is
conprised of an inner layer 7A to be directly nounted
on the teeth 3 and an outer layer 7B nounted on the
outer side of the inner layer 7A as shown in FIG b5A
The inner and outer |layers 7A, 7B are preferably cast
into suitable shapes using a material normally used

for ordina t hpi and [ r d .

*10hy i S £ et DREEEESR (18K, B B8l AN BAL monthpsece

hyQgi €ni ¢ sa

sheet which is_a polyner. materi.al nmet hod. f or

7 ﬁF‘%ﬁuthed”ettawesfggﬁt a}: PotGpi 888 7F|Ié de‘gcﬁsbed:m exploded
later). Such a material is.preferable sjnce havin

perppe¢tire iﬁ?‘beﬂ%etgﬁcﬁeﬁgaﬁi 88“&?%60 s %nw}tl%%t Hl%‘%%d from
gi ngival tissues. The material of the dental

undgpeifii ece according to the present invention is not
limted to the EVA sheet. However, the EVA sheet is _
pr &her sspsapedgusbriecal hahi gR pPaetr @rg| |qpter overlaid
i nsul ating property and functions as a heat insulating

strpater al . Spardfticadlar | he t fentilpl fextPdreef 7t HE OgAPrised
sheet to the inner |layer 7A can make the inner |ayer

of BA soheer lafiére Fofto ibmaldirecayer nquniegh oal Itde deethheé and
transm ssion of mechanical vibration (particularly

an hiughrs peeer cofrpunertites]) ofr ¢giret hetef estdd cofother i@neroplayer
be described later to the teeth 3g, 3h to be aligned.

72 EBeshdvn ald evGat 5®n of transm ssion of such vibration
effectively suppresses damages of the teeth 3g, 3h to
be malei gaggr dhe @iteet nkgef®t ™, FEC@IRt Didfesataly cast into:
vi brating el enent for generating mechanical vibration

suidBd1bS bkt iUsihle denbobridULBRIE0E Tus&l NEBrt REdinary
el ectric notor 8 is built in, a bulge
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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portion 7a as shown in FIG 5B is forned at a part of
the outer layer 7B corresponding to the teeth 3g, 3h
to be aligned. A clearance for storing the electric
notor 8 is defined between the inner surface of the
bul ge portion 7a and the outer surface of the inner
| ayer 7A. The electric notor 8 is small-sized and

| i ght.wei ght. and ner.ates vibratio | er
T B e R
hori zontal ly stao in the  abqve, cl.earan i.e. in
SUPRTRSPESF 38%‘?%‘?% %%Z:?’et ﬁ%etgh et ic‘;}é‘nt%fbe talewiéL%\%feéf ation is
substantially normal to the teeth 3). .This. electri
ToPor BlPaSHE BNt | TRy eor ORI FLehent for
rotat abl e about a specified axis and whose center of
gengFafiAngy Pecheppifedt eWhiarhorhi 2GS, RiHertei 10t Hde dental
rotation of the eccentric rotary portion induces
mouplprirs dal WilBFat tha. et wsovetest &r S BBiLT o mey, Pulge
for exanple, be conprised of a rotary shaft and an
portteerity ias \whioght 1nobiHe ePBatisa fponed | dh APATAt € thenputer
the central axis of this rotary shaft. An electric
layept 0B geneespdndimgedoasthea tdddhatier. fdr o nebi pbigishe A
or the Iike can be used as the electric notor 8. The
clebhaxete | Bxyrer sokiing niigntedekcitm$cdaotbe Butier defyred 7Between
12 with the electric notor 8 stored in the bul ge
thep@hhéOnswiEaceFoEt bre , bty quiiredosuré agmed ofhet lmtiemnenrface
| ayer 7A and the inner surface of the outer |ayer 7B
of 8h& jMidiedagbrtight, for exanple, by thernmal welding
or ultrasonic welding so that saliva, cleaning liquid
or thBe chkkerdoemonot enti@r duia ibuligea pantii QAgikéweight 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
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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
hel d watertight to such an extent that noisture does
not actually enter. In this enbodinent, the electric
nmotor 8 is a direct- current (DC) notor. This

wuertmdoaté&tﬂeplwme Bncliddes ain bahtemnidd asorhewn 7a.
in FIGS. 2 and 5C as a direct-current source for the

Fur€£§9trtﬁé'HHé@' %ur@ggetgf fﬂéﬁgﬂﬂé% q%&@& 8A'§nd the inner

connected W th thls battery 11 via a feeder cable 9

surgec Q§q§ﬁa %$r0n1 ﬂ%QﬂﬂaQthgﬁ gbf% alfor exanple

p ece ctric notor rough a
t hol e . 71 forned hn_the bul |o L, 7 il .
by th tﬁglgns e Clof FHEBIT e g%%??%ﬁ 2 qj%ﬁ Sallva'

out er er. 7B ht and furt
cleapint ]o]éi/"vbélel‘?rt tfbp]ge t¥ep&EoRh %Jtegl V\nvytn‘nlgtehg ek
battery 11 via a varlable resi stor Wi tch
thr?EghTﬁ% véPF%ﬁﬁQEQFesF§90Fhfﬁeaﬁae?ﬁ% BgttE?yaﬁi yppted by
for exanple, placed on a desk or_the Ilke near a user
thippdPiBRY- W% | HF tHABLRRTY alS nBtfitisiees 3£ fhg inside of
vari able resistor 10 changes a DC current |evel to be
thes hypPe eBOXBLAThe el igctheld WateFtight e sifPusPmeftepf that
the DC current |level by this variable 13 resistor 10
moighub¢ edpashaosdpeciaedm esterhe rotati ng speed of the

electric notor 8, i.e. the adjustnment of frequency. A
vi Imat iloirs  émeefliareay . ( frhequeheydrico metewlj 8istied & s dasect-
specifically limted, but is preferably about severa

curldgnt 0 @@)erabtdwndr etisis HerthatondignpimpliAmce includes a
alternating-current (AC) notor may be used

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
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as the electric notor 8. Next, one exanple of the

nmet hod for producing the dental nouthpiece 7 is
described with reference to FIG 12. In Step Si shown
in FIG 12, a dental inpression is obtained by
attaching an inpression material to teeth 3 of a
user. After obtaining the dental inpression, the tray

With |on telal t ake t e
resyaigt 19 REEBILRG Sttﬁenﬁapg Pf o idfly; BpebEE! che
goured into thls | e é ? This plaster is.

mFETF Pormtt e gFBﬂe ? TSNS r e'Vthra Lon
hardened. In this way pl aster node| of dent %_
fregupngie ﬁféféﬂu?gcﬁbnpﬁ%té?f (S9EPsEeY. 1§ brsz§’88§ feally
i ncluding the brackets 4 and the orthodontic w.re 5
limjred noRiit 6 dFefRBEapERtIPoONToPeyREalSEE | tQ HREYGTRer hundreds
| ayer 7A m ght be broken or the brackets 4 m ght be
Hz, dfsengegerle.r ofn eheerratimopgurhent ntfér) IMFer Pay be used
getting caught by edges of the braces upon nounting
as the e¢lmmricaperoy B .of the dental nouthpiece 7 on the
teeth 3. In order to prevent such problens, wax or the
| i kextanohe Bkhhglk iof otld emeEnclestdm padusing the dental
dental cast E corresponding to the brackets 4 and the
mou@hphegtont iie deserddwiehi nefhatemceheo elles.12Thi s
nmet hod reduces burdens on the user as 14 conpared to
a mat hogk@csar dimgmt oimhirFals.demnt al ai nggresdi oimpsession  is
carried out after nontoxic wax or the like that can be
obt¥asbedpy away avhidy Wak etmpseddidnethdtRir@at| €ar aeeeh af of a
the brackets 4 and the orthodontic wire 5 before the

userTPr e85 N SR LAy 1 the abdREeedit@rdddQ oheetihe3. tray with

ele

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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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). Inner |ayers
having different thicknesses can be fabricated by

comﬁﬁﬂﬂghgg gh%mEHb k%s%arginéh@oEyﬁiéﬁeﬁéntJPe &5ﬁé§glon is

I'n |nner ayer 7A 1nproves wearing confort and
carrl Q%%§ Hﬁ%ﬁ%ﬁ&?shgg %pa%ﬁ%tﬁﬁkétfﬁagfcan b? washed
an ca briation fromt ectric notor

also OSS|bIe t ange the. transm s
away Nt Yt tetiedt i'E g?‘ﬂrﬂr%‘ghannﬁocéﬁlear Fa |o°?1jg {the, pgackets 4 and

i ndi vidual teeth 3a to, . 3n angi.ng_t he, thlckness
they h‘ér‘il}ﬂﬁ’é’PtlFay‘@Jrrems‘f oPeg%’l’E% t 1§‘§r?%sjspn TiRéS nﬁ

layer 7Ais fitted to the teeth plaster nodel E (Step
attﬁsﬁaidﬁdtéedéﬁ?%ﬂ:ﬁnpre55|on i s performed anew using

silicon resin or the like in this state (Step %

Pl A8t &VA| shegbursedtemed Phehedhitet ¥4 %quecdor%a e teeth

and is taken out after being hardened. In this way,
plaghe¥ nmedel aferofp| Sistrer Strodand Fspstiemnpretng (5 egbplied.

S5). A plaster nodel F' that becomes the bul ge portion
Aftgam Ulfiis VA Kheelit &f togked.7Rbies ingher baVed tPhd s saepleted

| ayer plaster nodel F (Step S6). Further, an EVA
by sh&ehgsahbenedtbypheatémgm¢@ebl@cédomohh¢hEVAnﬁbeet (Step

| ayer plaster nodel F, and suction casting is
s3)applied. After this EVA sheet is cooled, the outer

| ayer 7B is conpleted by taking the inner |ayer

pl asther Mdgeds haking) dirref¥éAt thicknesses can be fabricated
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
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sheet (Step S7). Thereafter, the inner |layer 7Ais
fitted inside the outer Jlayer 7B with the electric
notor 8 stored in the bulge portion 7a of the outer
layer 7B. In this state, the outer surface of the

i nner layer 7A and the inner surface of the outer

| ayer 7B are joined airtight by nmeans of uItrasonic

wel di ng or_adhesive to be unite ereby the de
outenul At ect® 717 s 28BSt EY E’é‘?ebnn%) R i‘sa‘ier dtle1
t hi ckness of the dental nouthpiece is _preferably

(Stemotft) 1 FHTELei arfheEVo’*UtSé\e%uFf’SE"én%’f Phdeaddap fayRtaced
7A and the inner surface of the outer |ayer 7B may be
on jtdienethnny] ylayen helagledy phedet Bdg@Fortudiods ¢afding is

bul ge portion 7a of the outer |ayer 7B storing the
appbi@ﬁnlﬂkftﬁutbhiﬁ.Eanm@ﬂgﬁ,iSncppéﬁﬂ'(ﬁhe(ﬂuéaﬁiggY%ﬁd7B is
storage of the inner |ayer 7A and the outer |ayer 7B,
comphete ¥y ¢hkang ncheargnstrotayger aflasher deedeal FrduenpteeEVvA
7 after the use of it, it is preferable to join the
sheett {S=podtrer peri pheral edges of the inner |ayer 7A
and the outer layer 7B airtight. Since the electric
notraer&af tir gamer ahneg Megdanixals fithredt iiogside the outer
(mechanical stimuli) is built in the dental nouthpiece
laydf TetRibe MU REGteAct hetbees hsBordn tie tokt hadgat portion
appl i ance according to this enbodi nent, vibration can

7a Q@ ehEi 61188t | YayeaPpis.ed 1ho thhe Eﬁﬁ%é1iﬁhe:ﬂmtbQ Barface of
aligned. Particularly, since the electric notor 8

theaQEHéQ'DQYéf’%A“é%dﬁ@%%dhﬁﬁek LerSd Y & idhe h@ecpaliby®F 7B
dent al nout hpi ece 7 corresponding to the teeth

are joined airtight by means of ultrasonic welding or adhesive
to be united, whereby the dental mouthpiece 7 is completed (Step
S8). The total thickness of the dental mouthpiece 7 is
preferably about 1 to 6 mm.

The outer surface of the inner layer 7A and the inner
surface of the outer layer 7B may be Jjoined only at the
peripheral edge portion of the bulge portion 7a of the outer
layer 7B storing the electric motor 8. However, in light of
cleaning and storage of the inner layer 7A and the outer layer
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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3g, 3h to be aligned, vibration can be precisely

applied to the teeth 3g, 3h to be aligned. Further,

the storage of the electric notor 8 in the dental

nout hpi ece 7 enables the treatnent to be easily and

safely continued at any desired tine, for exanple, at

home even without going to a dental clinic.

Furt hernore, . sjinc h hani.cal . .vi b ' .t ;
R R T S M T

to_be aligned. via the. inner layer.7A pains tq .
acopBatRs ; asul ErHy ArBRREREN r ePrebidhy BB e GrlBientry

nmechani cal vibration to the teeth 3g, 3h to b i
apPAiednky B 1REHi SPgatBdto FiT t Akt The E%ﬁﬁ%ﬁﬁiﬁﬁ%ﬁagélnce

of the electric motor 8 in the dental nouthpiece 7 is .
theh ¢dPERTLC Rt Bhab| SRR - Tas kY. STHEEREEL e ShBTef 1n

8 as the vibrating elenent is inexpensive.
thepgeritc@faithy, deneak| RAUthrd At dr CPEFEIRNEY L] k1§ the teeth

mechani cal vibration by the rotation of the eccentric
3g.r @haty bportiwred.s vibretioexpendiey ®refhgelyy applied to the

smal | -si zed and Iightweight electric notor generally
teetibedg as3lt H® breapimneadded with a vibrator function can

be used as it is. In the case where the electric notor

8 gemehat estimectiamagal of 17hei dfeattiran bytehed rigt dtheodental

of the eccentric rotary portion, the direction of the
mouthpaeye shraf énafleshetled eckeatmentt oto8 bendeddidly and safely

direction of the teeth coincide with each other if the

con®liaGtdi £ 4t Ges8réd Sin® edoirnekditp dental hobelt dipire e tRout
such that the vibrating direction is substantially

goiRQr 88l at@edthe teeitr 3. The

Furthermore, since the mechanical vibration 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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coi nci dence of these directions reduces unconfortable
feeling by reducing the projecting height fromthe
dental nouthpiece 7 even if the electric notor 8 is
| ong along the rotary shaft thereof. Further, since
the vibrating direction of the electric notor 8 1is
normal to the teeth, the vibration of the electric

.. hot or can be .inparte the teet.h efficjie f
vibpakid g%‘f rYRe ter8Ri 8 d?tfqeeﬁc%‘f/n%rlgzl r é’éctaicckugtrogﬁ%ml“ the
. (DC) power. source, the frequency (rotafing speed) o
dirppblel % rFRe THY 884 B etgl?i Ieéegéfh%t'g%t‘%]r%u%%é the
~the adjustnment of a direct-current voltage |eyel RX )
direpbiemrefaihe tE8tRt sPingide rﬂdﬂ‘hsﬁ?ht%‘éh%gelfoft\“?hé ctric
battery 11 as the direct-current power source_enables
motgrt BeatfreAEOTSA sieh thep|dead akhdiwthRégee | d (fgicRC that the
outlet (e.g. outdoors). Since the dental nouthpiece 7
vibrstieg shigpedias 19 pwostepthedbl euwethécehbe reeaideh The
3, the electric notor 8 as the vibrating elenment for
coigenéemtd g rrbehandtedchiopsaredncesnmnigent preahlgp|fpeling by
positioned at the teeth 3g, 3h by nounting the dental
rednDihdpitec rojentime Hedefhlt Bromfthdalealtedt npwthmstese § even
is held in direct contact wwth the inner surface of
if tthe bubgerjpomidton Baiser Lohmg didee, tahevicbtaty oshafl8 thereof.
force outputted by the electric notor 8 is likely to

FurBer! €5ifi&d Ntk 6@bﬁh&ﬁﬁ§ediféﬁtfﬂmﬂﬂﬂiuhdnﬂﬂmCtSibSmotdr 8
preferably accomopdated in a cover nmade of netal or

is MRt 1(€0J+thABSeckeBi Nkhe SPibhationh@fVidheatdleatt 0t CRotGr 8
not restrai ned, and stored into the clearance in the

canPBb ISP ddORo 7 Bnd OgRIME b £ tedihg .cover in

If the electric motor 8 is driven by a direct-current (DC)
power source, the frequency (rotating speed) of the electric
motor 8 can be easily adjusted through 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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this state. For exanple, as shown as a seventh

enbodi nent in FIGS. 13A and 13B, a cover 20 nade of
netal or resin and having a cylindrical shape with a
closed top may be fitted on the casing of the
electric notor 8 to enclose the eccentric weight 8a of
the electric notor 8, and the electric notor 8 may be

for(t:(-téore(%e ut@tght yhe%hgargfgccg:dj % ﬁ(pl.ul ge Bgrtiiq{él;a to be

(! cover s state
ternativ he el ect t 8
restraj hangﬁ%éFe%?5§1b%éeLLlnnqﬁg%oaﬁg? 1 as s &%gfgpably
an ei ght enbodi nent Fl GS 4A, 14B. .
SRS P B SRUeR (tade | of Tetalnoh, o s pn 285 resin)

Iengthmnse direction are fornmed on the erX|b

so shpht e pBHPERTIP PORER FéeBOPerﬁﬁ?ﬁﬂ%£e€no?n§h8&ﬁfed into
that can respectively cone into contact with the

thecpheRRansies in15he ulges perfbehet? diwIehBeTintErsithe gpver in
the electric nmotor 8, and the nount position of the

thiel| eated.c notor 8 on the flexible printed board 21 is
adjustable in a direction along the conductors 21a,
21ForTheamplect risc shovorasg 4 ssdvepdd epbedignentedippFEGS. 13A
printed board 21 by sol dering the power feed

andt er38 ,nahs afveirhe2@| eetiei cof noebeal 8 candresier cendudtariag a
2la, 21b to each other after the 19 nount position is

cylafifitsd«d. shiapet heth povbrsddeatpt eapi bal it onsitbenyasing
of one connector (e.g. male connector) 22 can be

of Yokderiedtri® hbeorondust Oncladka, thidlleceknthecf vexgint e8a of
printed board 21. A cover 24 nade of netal or resin

the@d B@Yi BUmBtosedi Cyhindhicaheshane Mbtdr a8 Chagedet 8Rored
I's mounted around the

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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casing of the electric notor 8. This cover 24 includes
a plurality of claws 24a, and the flexible printed
board 21 is fornmed with a plurality of |ocking holes
21c along the conductors 2l1a, 21b. The claws 24a are
engaged with suitable ones of the | ocking holes 21c
at positions where the cover 20 encloses the
eccentri.c wei gh

t t ,
mou%TeEQ?ﬁﬁfoﬁoﬁSra§3P§t%4orgEu§oSgtLégwgn) %theggver g4ﬁn0t
into the clearance inside bul 7
shoyh) fiiag BAETAIE (Pd- BRI AIeHBSERRE Lot ?C”%%Foﬁﬂ%%ered
with a covering portion_ 7e continuous with the bulg

to pog tGuraoEh o Haptldot ot et hee Qﬁ?éltégnﬁ%lf%rz%z
airtight, and another connector (e.g. female
COANeEPBRY 234 smaps acHablBetednnest edefith epg having a
connector 22 in the covering portion 7e in an

sembey hiogbrighldishepei smth WaewlbepdgtorohfeBPEatof t ATPHE! the
one connector 22, the other connector 23 is also

castoyengd et bgmtzbiy: t heteovéri ngTipior t FoneTe 24TolnHaides  a
ot her connector 23 is coupled a power feed cable 9,

pluwhitiy | 6f deaswss ogta, oénd héheofherimre 28rirgedhdoamytdside is
whi |l e keeping the airtight state and is pulled out of

forihB@ rpiEth ket waemalhey | igs. ITHegipoweloteed dabl @18ngf the
the electric notor 8 shown in FIGS. 13A and 13B is

con@h&€ol amh OUui18.0 thee Gditfisde dahraxeghtendaged2@ithr sugbable
hole 7f formed in the bulge portion 7a of the outer

onebka%el +AB Wﬁbk§n59ﬁ$ﬂéﬁlif&féﬂrﬁdéﬂﬂioﬁbahﬁerghtﬁepabﬁer 20
of the dental nouthpiece 7 where the cable 9 is drawn

eanUEeéStﬂéeEE%éﬂﬂﬁﬁc GRITBhet by owatigkepreaetedi §1 A6€ot e, ana
dental nouthpiece 7 is fully water-washable. An

theeéﬁggké{a ﬁ%ﬁdﬁ“é”f%fé%br%ﬁ'%o&é%ﬂé%*%ﬂfﬁ the cover 24 into

the clearance inside the bulge portion 7a in this engaged 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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shown in FIGS. 15. A tube 25 as shown in FIG 15A is
used in this structure. This tube 25 has an insertion
hole 25a formed in its central part through which the
power feed cable 9 is inserted, and a flange 25b is
formed at the | eading end of the tube 25. This tube
25 is optimally nade of the sanme material as the

dent nout hpi ece. 7, i ..e. A (et hylen i_nyl
thr%%ﬂfg%%ig #%e@8§%e%fiﬁvﬁ%eegggﬁésig%gé eﬁ? Cf the outer
uni fication. The tube 25 preferably has ch a length
layes 7B HBLi®f FPEPEM | ¥ ar ﬁs\ﬁt t oﬁyaltﬁ’e nmout ¥ t?e‘—’tr\;\c/eecﬁEI the
the lips. The Pomer feed cable 9 is inserted.into %he
dentak RAUtERIREP e’ RS LB/ PRRLS | Ud S0 TEWR TV Garige PESHSTAPLY
and the flange 25b is pressed into close contact wth
comphetalvderatgrpaeeted shecouthfe dgdedi RUERPLRCShbwhS | hully
FIG 15B. The outer surface of the bulge portion 7a
watendwadhgiblef t hant gpempbary e s¢sveretP bfoRediris purpose 1is
insulating materials 26A, 26B in this cl ose contact
shostatre FIWSt.h150nly a part near the flange 25b exposed
the flange 25b is welded to adhere airtight to the
si de tauef aseaof sihidven bil JEG.pABRI o8 Tsedsishdws istrBLBire.
15C. The wel ding can be acconplished by the
Thigb@vweenenst iharedn hersericivel dbhg, 268kt Ffasoed cin2its central
wel ding or the |like. The structure obtained in this

par®t@¥neadighelhesn i s opswdhereadmt €atlghd ness insettal paartd a
of the dental nouthpiece 7 where the power feed cable

£1adgbS26have eyimd® Snabhe idwniagcemal oghmeet tdbe 25. This

conpl ete watertightness as conpared to the case where
tubgh%SDQMﬁroptimally made of the same material as the dental
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
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feed cable 9 is nmerely drawn out to the outside

through the through hole 7f of the bul ge portion 7a

of the outer layer 7B. Further, since the covering of

the power feed cable 9 by the tube 25 nade of EVA

hi nders the contact of the power feed cable 9 with

the buccal cavity, hygienic safety can be guaranteed

even if _the power feed cable 9 is, for exanple, nade
Wel@%n%iquyltheci‘?%’g‘ﬁ de. The appearance can al so be

inﬁroved. The power feed cable 9 of the other . h

comhgcfbrusaren QR ained Fiesth i Aran £ BStEehl 8P e

out to the outside fromthe connector 23 in an
watgrighfimesfanfietle TPARE dfaibeodenpat tmeuthpigge 7 where the

preferably conpletely waterproofed since the dental
powepufégd exple 9 dsf drawn vRittertongspBbE ethaPesaERgRghyent of

structure for this purpose is shown in FIGS. 16. A
complbee Mategstibbrmess & GompgAefistosehp jGRgehjwhere the power

structure. This tube 25 also has an insertion hole
fee@Saabden®d i némelycednaval @drtte htbeighubhidh theough the

power feed cable 9 is inserted, and a tubular portion
thradbgh i soformedatticheulgadpngtiond Bf dfhechet wuge25lafénr s7B.

tubul ar portion 25c covers the other connector 23 and
FurPh&f ecksnddir ther cdosmiavgd.ofThitse tpder2¥desl apthilenld ypby the

made of the same material as the dental nouthpiece 7,
tubk- 85 e (&t hrem8nadzs Viky lcoatakat ef . tidepdudie £26d cable

preferably has such a length as to be sufficiently

9 wiEAWhOWuhall BEvIRH! Mekneensdfiay icRs. bd hguLitieelleven
portion 7e continuous with the bulge portion 7a has

if SHI‘PQ %o&r&pmf@‘edSh@é)cﬁLJi bt 31@6 EHsSI @%aﬁlﬁfet uldbar of vinyl
portion 25c of the tube 25 in an airtight manner. The

chlggggé.c%ﬂgegﬁﬂgarance 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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23 is detachably connectable with the connector 22 in
the covering portion 7e fromthe outside in an
orthogonal direction wth the covering portion 7e
fitted inside the tubular portion 25c. This structure
can better inprove the watertightness of the part of
the dental nouthpiece 7 where the power feed cable 9

vmglat aS’é@a\(’%t out of0 enabl s the aceoipliahnknh of 16a5Ph €48 to

ert ness as conpared to the case where the power

be FHgPl(f e%Qly gr(l:n§nncﬁ1r \é gé%\r’%’]&lﬁt bgewé&?ttﬁxe -?L&BS from

connect or Sl nce cover i ng
Bover feed , .cable the tub
Pt Abe: eBPRELRd drsr o8 7Bn C°np6&‘é?u 5‘61@%311%@ pition
t he buccal caV|t g e fe ranteed
7 B38nSPER { het TR £ éﬁ chHfeged Sﬁ@? SR En e B eion
of vinyl chloride. The ap pearance can
250] @r SBBATUPE &hoif d¥bed otieHrtt MG Eh- eﬁHHHﬁHﬁWF FEPRGETOT
a flexible board is described in detail as a _
23 t hentdederhabbbdiceBReCt 2 | VASRsHERN aPupd@long? 1 the
enbodi ment in FIG 6, the dental nouthpiece 7 nma
coveyintiapertien 76 BEOWDLRE aptksigle 40pant orthegqRla 1tr8Ct1°n
3h to be aligned in the exanple of FIG 6) of the
witheahh SovFhenalepentiiomnfiehgiiéted 7 thaidengtuick iy lsmapertion
is small 23 in size and reduces burdens on the user
25cat the tinme of wearing the dental nouthpiece 7. The
dental nouthpiece 7 is normally al so nounted on an
al vmalsastpatitimen cah béetaenimpirogasthel waldemevghntngser of the
of the dental rnouthpiece 7 corresponding to the
pardl Veokae gettdi0moyipbéce 7 where the power feed cable 9 is
drawn out to enable the accomplishment of complete
watertightness as compared to the case where the power feed
cable 9 is merely drawn out to the outside from the other
connector 23. Further, since the covering of the power feed
cable 9 by the tube 25 made of EVA hinders the contact of the
power feed cable 9 with the buccal cavity, hygienic safety can
be guaranteed even if the power feed cable 9 is, for example,
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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cut off in order to apply mechanical vibration only to
the teeth 3. Such cutting reduces the mass of the
dental nouthpiece 7, facilitates the vibration

transm ssion and nakes the dental nouthpiece 7
smaller. Since the dental nouthpiece 7 of this

enbodi nent is nounted on the entire teeth 3, it is

in SPORrL d“;on ¢ Jel2€ piy gﬂs |l yernd Auded e tilel @¢hbYof wearing

nount e e teeth 3 and the outer layer 7B to be

t Dih nner | ayer 7A. However, the inner
the“g%d% %7RSUt 1?#6 Wﬁ the formof a rectangular pi ece as

inﬂg? %g?%?i Rouﬁhfﬂgggggqu I ELE AsBNolRtedNioh an

] o rm A"fac angular piece is
united with the outer r 7B by bejn orned
alvep}ay gheriiah et %n‘é‘?n Tt trre i VgJer‘} &arfgof the

havi ng t he electrlc not or 8 stored in th

denfil (RBHIPACER 7 STRATSEPREANEY B T GOVEP Hh p&%&ﬁf’ﬁgm%? be
the bulge portion 7a. In this appliance, the oute

cut| e rimBrdeTdte e2RRYY MSGRERECDH ‘rlr?é“atr%’ét?rﬂa’ dRd tPﬁeteeth
inner layer 7A functions as a nere sealing nenber to

3. b6urbi pelting hredecasuttdre mpsr ofB tier tdegiypl mouthpiece 7,
Conversely, a recess for storing the vibrating el enent

facihjtatys f theedidragipar ttrefsphesiamennd gyiekesA e pdental
nounted on the teeth 3 and the outer |ayer 7B may be

moukbpiddey 7 smadtdemi th the 24 inner layer 7A in such a
manner as to cover the vibrating elenment fitted into
t heineeetise fdedmat heowtherecei deof | thiss embsdipossiisl motpted
store a drive power source, a controller and the |ike

on @k bheial erddthc 3notieri8 dogatisen wvit hhe tirmeal dayeirc7a to
notor 8 as the vibrating elenment in the dental

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
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nout hpi ece 7 having the inner and outer overlaid
structure. Such storage elimnates the need to draw
the power feed cable fromthe dental nouthpiece 7 out
of the nouth between the |lips and connect it with an
external device (battery, controller or the |ike).
For exanple, in an appliance shown as a fourth

inngfmq_g'yggnHA | oy Fls@en A Aach&B, ag sealdowiz egh@UtvEBBatlng

attefy 11" is used as a power source for the

eleﬁ!er?gtf(rjl.t%eﬁrogf?{%Btihéb"}eggtsgrffcﬁryel‘:'he7§uh§r addi tional ly

ge portion /7d tor storing the button

battery 11! in th [ |ty of .t h 0
fo?[tc or?%%otﬁe ef ?r?c o or gf $ﬁég§|2§ﬁ%chﬁ%?gﬁ @
and the n.battery 11' can be di.rec
c°“EBﬂ+&ﬁﬁeﬁfQM g‘&ﬁ 5Pﬁe¥hﬁy l%cﬁ%ﬁkfntﬁgd%ca SPgther with

the like in both bul ortions 7a, switch 1
they ipdectsiq) MREARL &) P i dvb‘ﬂr%‘}?dlgof?leé‘{?éﬁty gL nléh%egﬁntal
pushed fromthe outer surface of the outer _|ayer
mouéhﬁlﬁ%a VnéﬁWB&Baf@Ha|ﬁ@%?§h@n%oﬁEFeFeéﬁeE&BF &FrPﬁEure
like. The electric nmotor (vibrating el enent)
Suchusteragpaettripates, thge "ot ER P@aﬁn&hFh@OWFRefg?%r@@ble
in the dental nouthpiece 7 are preferably insul ated
£rofir sheedehtdt HeguthRaecer di ARE yof nE¢ JLeWh fredeess g 1ips
be applied for this insulation 25 or the insulating
andprcopeety df vwheh nan eextarngfl dewidenfbattenyut pn¢selyer or
itself may be utilized, i.e. the dental nouthpiece 7
themaykdp. partially used as insulation walls. It is also
possible to store a flexible board formng a control
unirbri Bxtfpleential anmoagdipiaece ghoBy awuat fogrtdi remodiment
in FIGS. 9A and 9B, a small-sized button battery 11° is used as
a power source for the electric motor 8. An outer layer 7B is
additionally formed with a bulge portion 74 for storing the
button battery 11' in the vicinity of the bulge portion 7a for
storing the electric motor 8. The electric motor 8 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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el ements such as a vibrating elenent, a drive power
source and a controller therefor on this flexible
board, the circuit elenents can be nore easily built
in the dental nouthpiece 7. This nounting enabl es
wiring and coupling with the outside to be omtted,
enabl es the appearance of the appliance to be defined
or Ofhy/ hystbet dent aropeutypicEce thantherralibes &f githe dental
electrical safety to be ensured by hindering the
moutRPtad 70fi tlskerPAYRT bé eeeh1iGRll, € i%9eW the tdntalsimd@thbiece
the buccal cavity. An inprovenent in wearing confort

7 mﬁg”b@hﬁﬁt%lﬁiﬁp@é?é@% FHELFiont RE1PEActi cal  val ue of
e appliance can be increased by nmaking the appliance

portallse. 1y EQ%SEBEQQan%tSEQOQ'%ﬁ%&§b1éhsobﬂag§ormlng a
portion 7a is” fornmed only at one position (position

con%%l;{ el.sl 0{1 Hgtflg Eggiféfer{'nguth:bq'ec%h%o kﬁ% Q'(lduglrt}?g% eg.rcult

e ou a er 7 t he de mout hpi ece 7
wever he buI ortl 0
eleBF UF%I [ ch zgli)l onlsng( g‘iémgf’f‘%g%%/ %ﬁsgc%(??%sg%ﬁ icre]gand a
con§aoi£ &ggegﬂggba xgéi% ed %ﬂde hecigg}q %EEments

FIG 10) of the o ter er 7B the de .
cannRft PP ECe®?Shhd PRE B é%t e n‘g‘?rbt‘_ralS 'Pr%liltq?legflor ed This
in each of these bul ge portions 7a. In th
moupEiag oPREPLibodH FERT s anflhé’ob‘BH\B? d WEJFB j &CFi ncg‘ltﬁ&Fiﬁe to be
portion 7a is formed at the part of the front side o
omithedoueRdblesaydie FARPESFRRSPONEI FRF t BPRIHE CEe R 3, dﬁﬁmed
to be aligned and the electric notor 8 is
onllyorby orrhal | denstadr edouthudlsice - biange poprPlemn high electrical

However, an inward projecting bulge portion 7a" may be
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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formed at a part of the rear side of the outer |ayer

7B corresponding to a tooth 31 to be aligned and the

el ectric notor 8 nmay be vertically stored in this

bul ge portion 7a’ as shown in FIG 10. Although the

dent al nout hpi ece 7 according to the foregoing

enbodi nents has the overlaid structure conprised of

t heni tRer fodetjpang7 Ambodinidnsouitbe bayweard Brojeetientablge

nmout hpi ece according to the present invention may
porPEME B MY teolrayer astfliCtpdr® o€0Bpe i Seshinfsilder €, theusuter

or nore layers. The vibrating el enment according to the

1ay@F eEL Mo rrRYEHhd Y ItD thet tédtH tRd BE tdHepelAGighkd@ and the
notor 8 and may be a |inear notor having a noving

elegjcn.ef@%oﬁdla% regi REPLAldva1YPs’besa BRSkHES. bllge portion
so enoid, a voice coil nmotor or the |i ke can al so be

7a. w%%rersu%lﬁ ﬁlv\;a(irdnaﬂllo\ﬁt@c}éa_n&h%u\ibgr JoirRos! GJ1‘g‘entmay be

e a pernanent magnet 15 as shown as a sixt

foru_ﬂ?r['a od] rrent artl:I Gf H’L ransn%)pl 'fanﬁ?e SBQ%r' rl gtag‘ 7B

t
%he®b ge portlons a are respectlvely fornme

corPSSHaraIny $b hofodt B LBYEL gﬁtghne " LESPONMI 010 d 01 ENforox

e allgned an per manent mag

15 is stored.in each of thes e portio
8 m?ﬁlgepé?ﬁﬁﬁgﬁkynﬁﬁﬁ§9'f@ ggﬁsd% a gr%%% gﬁ%cas Sﬁown n
vibration by a magnetic field generated by magnetic
FIGti&9d generating means arranged outside the dental

nmout hpi ece 7. This magnetic field generating _neans
coRdt t)g@l'éd:hef S‘Pn‘éihﬂﬂ‘&hpﬂ?c% ?Iq‘ﬁfog:ﬁéﬁgdto he forego:.ng

embodiments has the overlaid structure comprised of the inner
layer 7A and the outer layer 7B, the dental mouthpiece according
to the present invention may have a multilayer structure
comprised of three, four or more layers.

The vibrating element according to the present invention is
not limited to the electric motor 8 and may be a linear motor
having a moving element that reciprocally vibrates. Besides, a
solenoid, a voice coil motor or the like can also be used as
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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magnetic field generating coil (magnetic field
generating neans) 16 separate fromthe dental
nout hpi ece 7 as shown in FIGS. 11B and 11C. This
magnetic field generating coil 16 is arranged around
the head of a user wearing the dental nouthpiece 7
while being separated fromthe user and generates a
7a.magnetic field for causing the pernmanent magnet 15 to
generate nechanical vibration. In this appliance, it
| sTRYE fh&iRientOmBYhé€tl 0Nl yad RRenepat8BMEMan@gNet ibbation
in the dental nouthpiece 7. This can reduce the size
by Qfmééﬁ%ﬂ*@nEéklanégﬂgyd%%@_EyamﬁbﬂéﬂyécﬁibyﬁCgﬁﬁéﬂ&ﬁihbemeans

user at the tine of wearing the dental nouthpiece 7.

arrgb%é%a%&%%id%nQﬁga%ﬁﬁtgbemQﬁ i&al val ug;Qf Hhgedeht alera
nout by

pl ece meki ng the dental nouthpiece 7

genggzgit:%gq{ Emealnr.l.: tl@ec%%@tki’_i@&t?%eaf:&or&%lgo tbg}e_a riglg—shaped

resp ive enbodi ments, reis a possibility

transmtting nechani cal .yi bratian naot n .

magP%‘th% S ]*geggfl?ﬁ%gldlgatcotl Eel?% %I}egch Cp%téLlei'L (lqo é(% tt%gg means)
vi brating_el enent, but_also to the other.teeth 3

16 SRPTI et Thattt Seniepenar i s o BurP i oLt o7 on 2
of the vibratin elerrenﬁ(electri_c nmot or. 8. or ., a

andpdiiffaner i e eES, TTATE SRABTES."S HEo 1} obf nkht 35Fange
the entire teeth 3a to 3n of the teeth 3. 28 The .

aroygft Bre ittt SfeCe UFeBT e HE % 0G0 ARG T e bR Thies e ¢ while
for inparting the vibration force to the constant

beigpi geRanptedr £80Bythe)alseg ABANIRRPIGTeEhe PRI IS FAGiLAgEor
the orthodontic wire 5 nounted thereon. However, this

caugéng al theut bpreeeet nEjediet noint eP ondeifeatéet feghanical
havi ng no orthodontic wre 5 nounted

vibration.

In this appliance, it is sufficient to build only the
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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thereon and transmt only the vibration force by the
electric notor 8 to the teeth 3. It is also possible

to shape the dental nouthpiece 7 in such a manner as

to apply a constant force (aligning force) to the

teeth 3g, 3h to be aligned. Specifically, an instant
teeth is elastic-defornedly nounted with a dental

nmopt hpi ece -hayi { ar get t p .
PR GE R Bofhod 338 £ AR dN0TIIEm(BRA e 1t T

pi éce havin er ent om t he | nst ant

. teeth shape)..to, thereby inpart th i G . '

o ETI G TACEBRIT Sichpoochet SOPFEA (fishERhOFRRE by
an aligning force. |n th .wWh dent al ) .

beiRguMRHREES OB THetetPetin & MAJHPesitt et SN LdF, wize S

mat eri al, such dental nouthpiece can be applied_ wth
moupted e FNCEPORt | ¢ HRYWEYPHat i0HS R er "OV RS cake MY P
where a dental nouthpiece is made froma | ow
moupged | PBntthgndrasdid Jrabaying K neueRtRRMERChdlitdfpi R cBOVnted
cannot be applied with a great elastic deformation, )
theppomt ped WorENit sy ddiet iFstiRpi éeBC aRRotBe h8EHT1C
for teeth greatly different fromthe shape of the
motdend ato raet hpeelee3.- However, such hard nout hpi ece can
forma precise shape, and inpart a delicate aligning
f onte itso dllve tpeetshbléccor dhagky thehdeetalt emoptlwviafed A in
nout hpi ece whi ch has a shape in agreenment with a 29
suchaageteafet eet htshape,y ancdcomstreot hfoece (Wiicmihgs fance) to
internedi ate shape between an instant teeth shape and
thedtbatgetged dreeaid whapegnkar t hegeciifticabyy bearpossitbhe teeth
add a desired aligning shape to a nmain body of a
is @entalcauddpieate. nbeitaXanphea dchgstd mbudigiiRge having a

portion 7b is formed on the inner surface of an inner
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 shape 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
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| ayer 7A in a dental nouthpiece 7 shown in FIG 8A,
and a constant force (aligning force) is applied to
the teeth 39, 3h to be aligned by a pressing force of
the bulging portion 7b. It is also possible to join a
hard bul ging sheet 7c wth the inner surface of the
inner layer 7A as shown in FIG 8B and to apply a

tar%eg: 561 %Q%tfloglg%)e( alalngnhnlgo&ﬂ{él@ce Qny Qﬁ ﬁffsetai?l §gte§(neén%te

ned t’he preSS|ng orce of the bul ging sheet
he posi i1ion of i,n ot 0
Sha}?ﬁjlb ;1[’153' e8hgdt e " F%ers asa% gn tgérﬂao %ggt£ee§a§ﬁgape
teeth , 3h to bhe aI| n the a pllance
mhgg’étl'beg‘t ertt 89%rbeiE?°S ??e%? Iiﬁ%rnﬁlun? EHI BiPdcThePe
3 as shown in FIGS.. 7A and 7B, it is 033|ble e hard
to ianmagral 1A% o¥im & ASPERhulPgPHPIRSE: | orf Bn VB finer® "4*

surface of the outer layer 7B or to join_ a hard

pbulgingi PR Siedet” bwidtth fofmed PﬁnéPes&Pf‘ﬁ’éesuﬁa‘ieh off rgferinner
layer 7A in the formof a rectangular piece shown in

layer G3A 7m and dPBtRL FapEhpiee {7 thewncdistBHi- fBfhceand a
(aligning force) can be applied to the teeth 3g, 3h

congvarige friognd@lhynine @@%ses)l ng fappddedf tehthe| ReRFD 39, 3h
| ayer 7A. This structure increases the practica

to val akiwfed by appressicw forrpeeof hehednduany rdytgwiongb. It
force and the vibration force can be 30 applied to

is tbhsotpeeddivlg, t8hjbbn be rdred ginghsige noimtviiy the inner
orthodontic wire 5 on the teeth 3. FIG 18 is a

surp&&s pEctihee ivhew Bhyam ng as psioshiciimg Fappasmtarsl tdlappby a
one exanpl e of an apparatus for producing the dental

conBRakpicee8e 7. (alhigsiRg Oduet8y appatns usedid i3y, pravi ded be

with a
aligned by the pressing force of the bulging sheet 7c. The
position of the bulging portion 7b or the bulging sheet 7c
differs as a matter of fact if the teeth 3g, 3h to be aligned
differ.

In the appliance whose outer layer 7B is directly mounted
on the teeth 3 as shown in FIGS. 7A and 7B, it is possible to
integrally form a hard bulging portion on the inner surface of
the outer layer 7B or to join a hard bulging sheet with this
inner surface. If the dinner layer 7A in the form of a
rectangular piece shown in FIGS. 7A and 7B is hard itself, the
constant force (aligning force) can be applied to the teeth 3g,
3h to be aligned by the pressing force of this inner layer 7A.

This structure increases the practical value of the appliance

gsince the constant aligning force and the vibration force can be
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mai n body 114, a plurality of supporting colums 118
standing on the nmain body 114, a pair of sheet fixing
devi ces 116, 117 supported on these supporting
colums 118 in such a manner as to be novabl e upward
and downward al ong the supporting colums 118 and
adapted to sandw ch an EVA sheet 115 from above and

apppfécpwzo @{Lﬂ @3 8 agtr hfy Rgaber aiﬂ-&mé@%&@u@nmbﬁﬁting the
supporting colums™ 118. The mai n body 114 has a stage

ortﬁg&%ﬁ¥q WQE%Q %hglqﬁﬁt%£e995§. 1 can be placed, and has
an ﬁ e

uni' Tl ustrat burlt-1rn punp for sucking air

th gh, a .nul titude af. suction . 1 ed i
tnE PP ot 15 bhr el it AL PLER AoEr NI, ppararus
exanpl e of a metho for producing the_dent.al

111 e Pl Cer oI (F « Mo APBPERKIL | R b PRI ngfe dental
apparatus 111. What should be first noted here.is. .

mou eqqng'pr&@GétWﬁﬁdﬁ?lT%eaQRﬁﬁﬁipswﬁﬁghﬁFe85o¥léed with a
proceeds with the inner |ayer 7A and_the outer |ayer

maigpbeRinitidd SnPLWEAHdm &F EHBROTHLNITREIHERT at S #4ANE Y O
pl aced on the stage 112 of the produci ng_apparatus

the] mpipn Bndyp BB, Cf PR&TotHershnaid, L PHEEVIEViKRSet L 15 117
I's sandwi ched between the sheet fixing devices 116,

suppd7tedpucithesal syprattiigagshetemyss HS8afBdSarhk & IRPEFEJaS to
at a position near the electric heater 119 by the

be gheebld i xpweyd 3hdddevpesrd lE.onpl Thesnprestingd cggumps 118
this position along the supporting colums 118. After

andt h@apoéd et nggndawiehEdA Skaebhédd 115 frawdwdlovy phdcbdlow,
on the dental cast 1 as the sheet fixing devices 116,

andllh agrdwaver edatAr t1hios nfoumeedaion ithesunkgdrthngughlumns
the air suction holes

118. The main body 114 has a stage 112 on which the dental cast
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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113, thereby generating an air flow to closely attach

the EVA sheet 115 to the dental cast 1. In order to

enable this suction, a cut la is nmade in the dental

cast 1. This suction enables precise dental

i npression. The principle of such suction casting is

only schematically shown in FIG 21A. The electric
devheas en1419 1y telisng he fltedergpd s this shesttfamxi apong the

devices 116, 117 are |l owered. This downward novenent
suppbrthey &liemhsi c1Beatmertekl ¥henablkesnont itheOEYA sheet 115

heating. Alternatively, as shown in FIG 21B, the

is @&%ﬁﬁhlﬂ?ubmabé@eoﬂaﬁh@edéﬁﬁélb&as$rES§Hrtﬁén@haét fixing
around e EVA sheet 115. This pressurization and the

devgggglfgglnqi7bgr@pghk§@dln conbi nation. The inner |ayer
is conpl eted by the above casting. Up to Step S3,

th'A% TRGR0d: hs, the %ﬁehhmeag{@néﬂ@r@lr deRitabn noles
nDuthplece producing method. FIG 19 is shown in F

e%&b%mgFﬁE¥5%1 % %ﬁhEHQI Myt%P%h%s§E9rg¥t§@§t£H8 EVA

icatio nual " (cowitten by Maed
u |sh | ssen P sher) ., What
sheg od#%gbggngied ext c%%atﬁa Vi ?at%ggkepgheﬁ? Such e

s the electric.notor 8. be mount n the nner
SUC%éQ%r ?AFF% E%téﬁ §ﬂéﬁh g?%ed?n% %ﬁfer 7AT%§SsFu fLon
hot. The material of .32 the. dental nDuth i ece
enablpd| RESHSE t AR oy dMBTASERM bi t s ‘%l@ﬁ F%%%%|f¢ i fock
its noblten state to such an extent as to be__used also
suckdon RAPHIRhgIBAPRIY BFPLRICLPILE FBEWHoAR, FIC- 21A.  The
Accordingly, the inner layer 7A having a hig
elecsrper dearer ildflededt eipoafter L& TRE c2%t th% éhﬁﬁFf fixing

nolten state in Step S3
devices 116, 117 are lowered. This downward movement of the

electric heater 119 enables continuous heating. Alternatively,
as shown in FIG. 21B, the dental mouthpiece can be cast by
pressurizing air around the EVA sheet 115. This pressurization
and the suction may be applied in combination.

The inner layer 7A is completed by the above casting. Up
to Step S3, this method is the same as the conventional dental
mouthpiece producing method. FIG. 19 is shown in FIGS. 2 to 11
on page 15 of "Not Only Mouth Guard! Casting Machine Application
Manual” (cowritten by Maeda and Matsuda, published by
Quintessence Publisher).

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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as descri bed above exhibits high viscosity until it is
cooled. An adhesive force given by the material of
the inner layer 7A due to the remaining heat of the
i nner layer 7A can be utilized to nount the vibrating
element. Specifically, it is sufficient to press the
vi brating el ement such as the electric notor 8
thea@Rinal fdethpDete | ayepatAivdidg vt hend naissvd agex @éAhibits
still has a high tenperature. In this way, the
nighi BEatbsa el Bmeids GRyltea stabporar khyh faxedxtédthdd to be
usi ng speci al fixing neans such as adhesive. |If the

use@dhgsiye force byatde iviggeasbhy Obet ey idaneeal anet Béna.
is insufficient, such a shortage nay be conpensated

Accf)?51nd:lq;r %ﬁ@mgrﬁrerl h@a&’épf %tPJ nﬂa@:[r?gme%t ﬁi‘&l@ %mb@?ature

ectric notor be provided with a projection

immgﬁgaégéﬁ;AEFEi %@¥ﬁ§82§bgaynb§ h;fH t f@htgtgtgaiﬁ Step S3

I'e with rOJectlon or heat ed

ured I Nt arts,t be a Ilia
as Tikestol® Uit bl E% hig %qu%.f@?hé‘c ‘L% cooled.
rati ng_el ement S th e ectri.c potor be

mn AR a FRTEO e N e iogar 7h 4N8 CRECHUEEFeE 72
Ia er 7B in Step S5 shown i n FIG. } eC|f| ally, ..

aeg T Fag ¥?i“a§Péﬂgs§eaF hef hidlt i evalersht 1‘11‘?‘12’ ilized

Iaced on the inner layer 7A fitted with the vibratin

to @PéﬁEthea%lQﬁ%ﬁﬁngé&eﬂﬁ%Ve SRR AhCact rat'dr IS §P§Séggent
to suck. In this way, the outer layer 7B is forned

to apResshetha by HTatgnel eements suskaldd Bt vebPCHE dit'ar 8
| ayer 7B and the inner layer 7A. The softening

agatipaperhle uinmesf laer EVA wihde thes iggeyhbkayer 7A still has a

high temperature. In this way, the vibrating element can be
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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material for the inner |ayer 7A and the outer |ayer 7B
is set lower than the heat resistant tenperature of
the vibrating elenment. For exanple, if the electric
notor 8 having a heat resistant tenperature of 100C
Is used as the vibrating el enent, an EVA sheet having
a softening point of 60 to 70Cis selected as the EVA
plasbeetn 1e fMrewmsayefr gackKiadne@&\Witthegte enidblagdnghelement
EVA sheet to be directly nmounted on the vibrating
as @kbeskide@rdboveheandit & adaymitofBikochesadmstio yuckel t Imgthis
whil e enabling problenms caused by an excessive
wayl CHREN 8htk€ Tdy&e Ofs tike roirheat bRg ehenei¥rattiagbelement is
securely prevented. "Bioplast" (product nanme) can be

seatbd k@R eANtRE M S abybher VA @Kk NIhSCh agrel-OMA .
softening point. If tﬁe heat resistant tenperature of

thepyi % bA9ng! QERPLrat S-LVER Hnghafya NBL&LE ahss as the
havi ng hi gher softenlng poi nts can be wused instead of

mat fhfa% I@ﬁé 15%&?” g%%lhx aBﬁ'%ﬂEeEh@er”E£§é£3%§ 1s set

avi ng softenlng poi n of about 100C such as

lowr%gir gctqlgi%t Q me)he%)l O‘Ee Etgﬁ%erﬂ rQ@M o§0f I?pro bratlng

) meen C such ran"
nang n _be us ter th ental t ce. 7
elepapli ca? 88 P < fg gh%4 S JEE gdrbgflgae & |§ heat
sart of the outer ver . correspon
resfP PRt sw“@rereﬁgra%’f?tw Enpt ool 5‘9‘?hglbr%tlnrg plament
cable 9 is connected with the Iead W res 8m1Jn
n EEAoFhER G PAYNITRe SOAFERINY RPISTe FTSPY AR ENE g7 &hiected

EVA tube 110 mounted on the power feed cable 9 is
as ¢§§aﬁy§ ﬁ@%ﬁédjﬁy negsuse of such an EVA sheet enables the

EVA sheet to be directly mounted on the vibrating element and

the outer layer 7B to be cast by melting while enabling problems
caused by an excessive temperature rise of the vibrating element
to be securely 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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of a drier or the like to seal a connected part with

the outer layer 7B airtight, thereby conpleting the
dental nout hpi ece 7. The nethod for producing the

dental nouthpiece 7 according to the first exanple

has an advantage of reducing operation steps since

the dental nouthpiece 7 can be fabricated with one

rvadent al pédME S HirEN. £roh exanpae; ometined shewn | DaydrS 7B

12 requires two dental inpressions. Specifically,

corfbdSindiRg kBNebad | ¥Ss B i0F €nEPEL&skria weeendsdeatia@l the
i npression is perforned using the inpression naterial

powdt t Beddiecfl10CH IiG MRLALCBe®@ widrS tHUMBKATRYURESdsd Nid hetep
inner layer 7A, and a plaster cast is fornmed again.

se Akt grsth 9EV”Tﬁ£¥%%fEE¥5 159 %E@Ee§70naﬁhé§dpbﬁséﬁfEVA tube
cast to formthe outer ‘| ayer the inner [ayer 7A

110 hl%gm?%dt I'(B% tﬁlgt g&llexe ;%%hr Egbf@t@ lgg ]{1 Chéa!’c%'ae 59 means

out er are wel de t he

hod_for r the enta #UP' .
th th t
of 3085% :Fn%rto q?el rst Ség’?g Igogrrlte‘g K e prloauct?o(r)tu °F

al i ent al | ece, h V|n igh.
laYgFr¥§dﬁgﬁé§§g gﬁ%@% |88T?y, Ihp R 14y gP 5%?%&? 7
the EVA sheet for the outer er_7B softened
ORG DRI Mo RTRIBALHS cihe EkEed Boo Ty S ads Sgpording
the nmount ed EVA sheet for the outer |ayer 7B becone
to Hdier f%ﬁ??ﬁﬁ¥%ﬁ?%%)Tﬁ?né?uf@WP?t%%ﬁtQE r?ﬁﬁglng operation
airtightness is higher, for exanple, as conpared to
stephesinge Wherdentid mMoNehpieser’ 7980 Bl kahricated vajkrone
7B al ready hardened are bonded to each other.
denfgit Hopresshoe ar 5o ¢¥Aheeni @nBetheod shewpgade dJfic. 12

dental inpression using a dumy such as probl ens of
reghidres ngv@ dental impressions. Specifically, after the inner

layer 7A is competed, a second dental impression is performed
using the impression material with the electric motor 8 or its
dummy mounted in the inner layer 7A, and a plaster cast is
formed again. After the EVA sheet 115 is placed on this plaster
cast to form the outer layer 7B, the inner layer 7A having the
actual electric motor 8 mounted therein and the outer layer 7B
are welded.

Further, the method for producing the dental mouthpiece 7
according to the first example enables the production of a high-
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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cl earance between the inner layer 7A and the outer

layer 7B and naking it inpossible to fit the inner

| ayer 7A into the outer |layer 7B. This enables the

production of a high-quality dental nouthpiece. FIG

20 is a diagram show ng a nethod for producing the

dent al nout hpi ece according to a second exanple. Since
moli&h StopbeduatigarBt hath tesi.Si NMithay, tairtthehenesaccsor digiger,

to the first exanple shown in FIG 19, elenents
forCRWARP1L O Dot borpeaidpl 8% ahe Jdadenthbiredthy EARPPNIEED 7A

nunbers and are not descrlbed What shoul d be noted in

andl NG ePr QEUG! Ngay®t Nof aG¢REEL NGat-Bendd 8rée@HRdc8X D! Each
is that the step of formng the outer layer 7B in

othé{%?pF%ﬁ% Wn 't@xgﬁee‘arl}g ﬂos fm%glltaﬁcgé eEi’.nSSchesrkcﬁ%‘é

tep S5, the dental cast 1 having the

den%: nfe mpr on7'e.‘131ln%t %d %unpgg E bggerﬁé ean%of‘rHﬁ{b a

as t eon I's set I n an

d t at th 1 G
Cle?ﬁ?récef ﬁ%ﬁﬁ%"ﬁgfl ?58(@ lmferStla & 17% i Aig ?Fvﬁe oloenttl:Ir la(%’ér 78 and

nis even ast
fron1be|n en fro air, flow.b eIe tn
makiBg oft 8m :§g1n&° ScanisE &ﬁé% by pﬁa ﬁe outer

rest 121 as shown in FIG. 20 hel ow_a part
laygentBt cHYS PRARerE the BYABIGHO" Rbt Br E%hs sq‘}ﬂ}ﬂ%’eaental
36 It is sufficient for the material for the inner
moufthpEPcerA  and the outer |ayer 7B to have a softening
poi nt |lower than the heat resistant tenperature of
t h& IGi brRAt idwg 2| EhasHans P8It Re Medhedt £PE PEPERCERY the
and to be harm ess to human bodies. The material is
dengpbi moathbiear| ectwflipgscd on Harom@ssxpmpils r edSiepe this

producing method is similar to the one according to the first
example shown in FIG. 19, elements common to both examples are
identified by common step numbers and are not described.

What should be noted in the producing method according to
this second example is that the step of forming the outer layer
7B in Step S5 shown in FIG. 19 is changed to Step S5’ shown in
FIG. 20. In Step S5', the dental cast 1 having the inner layer
7A fitted with the 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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the respective pieces 7A, 7B after casting within such

a range as to neet these conditions. However, it is

preferable to use a soft resin as the material. The

use of the soft resin has advantages of alleviating

stinmuli given to the teeth and guns fromthe

vi brating el enment, reducing |oads given to the teeth

andtgues subfi¢oatti niprditgeonfaretrisliclioasthai hspemntayer 7A

improving wearing confort as conpared to hard denta
andMBHé hphaeS.ayeor thetot here handfteheng sgoioft dowakdthan the

resin as the material has advantages of enabling the

heafept & s R hRhBELat rdOPI@e Sebyat Ldpla1dm@n® such as the
deformation of the dental nouthpiece by the storage

cleERMI L ONBERE . sanghfasberodlUabidYed i B EMARGR. bodies.  The
Accordingly, a hard resin may be used in the case of

mat%%%?ﬁgjfglgajﬁ}lrt%akmr%@fg‘cetedt ®akBESEn AV AN AYESequired for

material for the inner |ayer 7A and the

the %Fgféklée fg%%gr7laygﬁ Z?tgPycé%gln w1t9&neéﬂgﬂ|§’r§nge

hout Npi ece aV|n an over structure
ri sed of an Loner 7 f resi.n
as %ﬂgB%?F %hﬁﬂﬁ P3§é€ ﬁowe g%,n%% g %Ef%g bl %b use a

advant ages t hat the inner |ayer 7A ff t
soff| IT&Fi 8t & | HPacPat o vi br?%‘:‘il "g° e?’em;%%t

| oads on teeth to be ali d and gu nd. the o r
advpRyRyes B et SFAMEY §F ﬁa?a ?é‘é‘?‘g Fﬁ 5@ yt?%gh ng gums

because it is difficult to deformby_ the enV|ronne
fro@oﬁ@@r§@PVathP%eﬁ%%ﬁeqﬁnnqﬁﬂug&ﬁgh&QPﬁﬁ ghvenve? | APg teetn

structure conprised of an inner |ayer 7A nmade of a
andhagwhs .r g%t 9akdnan IdGEpHEoD et eCly BRFmA@81BF - o 288f timproving

resin has advantages that the outer |ayer 7B nmade of
wearfingsednfardsipn edRpaAlss itapherd dental mouthpieces.

| Velé@ res1n has
t9 reduc

On the other hand, the use of a hard resin as the material
has advantages of enabling the dental mouthpiece to be precisely
cast,‘less deformation of the dental mouthpiece by the storage
environment, and easier quality maintenance. Accordingly, a
hard resin may be used in the case of attaching more importance
to these advantages.

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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during sport and everyday life to effectively suppress
damages of the dental nouthpiece and the teeth on

whi ch the dental nouthpiece is nmounted resulting from
the inpacts, and the inner |ayer 7A nade of the hard
resin enabl es production of a dental nouthpiece
having a precise i nner shape Further, this dental

hargo Fee% ;L%er?%gg ? %rigoré:e ]ef:aug{e 1“3'tpt I %ﬁpéguelt I'L%n d%@gi?‘rﬁ by

resin. , even

dent al nout hpi ece nade gg of a sin %yer mnth n
thep RAHFORRSBYer | &1FVEEFECY ur & a3 mo‘ft[ l?ceposas',"llbnlge a
to mxedly provide soft parts, i.e. those_for weakl

overL ahd MG PHITLEY PReoR cHYiPTs LARER ndh 9 5, & hard
i.e. those for strongly transmtting stinuli to the

resipephd 30 RESPAS RERRP 15 MeAE %taer%%% EpSthddfefdypntages
mout hpi ece are: EVAs -> polyolefins -' polyesters and

thathéhpi keteén baxfecridagiadg obr dbp 6PLEoFeTES APIFER fMRacts
same material has different conpound ratios and

durhapdegssesane pevelivigyod ifeoduc tef fefbite FVAIPPRIeS Ss ghnages
mat eri al s having a shore hardness of about 80 to 90

of atitk Wdededly wmeethmissdeheamdt éhealtebth <of twhdiert afhe dental
nout hpi eces. Conversely, nost polyesters are hard

moultBp &t&l Bs amsthnwedelrgsubeithg aroimhéhpatepaats .f egmdhahd inner
dent al nout hpi eces. There are soft 38 polyol efins and

layRar dapahkyel ef i tse depandidig nornbbeés SORPELIdn bat Bodental
but polyolefins are generally used as materials having

moul%ﬁbga&g'sﬁﬁ:ﬁﬁ} e efrd i@ cEMARcaNdhbpe. poryadesy,s thileXdental

dent al nout hpi eces according to ninth to fifteenth
moutecg‘ﬁggb@e&té B GiodesSehkRef Mg imef@hpgaceni® Fldae edlirely
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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Each of the dental nouthpieces according to these
enbodi nents has dividing portions by dividing

speci fied parts other than a part corresponding to
teeth 3g, 3h to be aligned. These dividing portions
suppress the transm ssion of mechanical vibration

d i i I t th .
poggceerf%s o ahyf&)ra&%e%lﬁger&e&aggf@a oh fheir compound

ani cal vi bration S restri on the
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nout hpi ece 7-1 accordi.ng to the _ninth enbodi nent. The
i Vg R8T ROR P APes dBRTSLgo e gliach F51 Liféeentn
cutout portions 7p. These cutout portions 7p are
empodiReP thy TR t FeRFORES IBith TedRmepert tondT6F -t R@ to 28.
dent al nnuthgiece 7-1 except at the part
Eaghr pEs5BAdidsELRY PRELRRIGCes3GCCcoB@ing HRe Bhesfheambopgpents
exanple, elliptical cutouts are made in the tooth
hagr @i P iRoASipps bPEethvBtingo sPeciBjed B Lsi RtheE than a
22. Dental root portions 79 left in the dental
papbutdepiregpodiing attot higeqidr t 89 Wwhéhe tde beut @litgngdr.t i offibese
7p are forned integrally connect parts before and
digiderg t hertcabost poppresss Tpe Fitanddsshoms @f dewmicdlanical
nout hpi ece 7-2 according to the 39 tenth enbodi nent.
vibhetibwvi djengrpoedi obg 04 thWiisradenyal elemdthpisece tha? the
are al so cutout portions 7p. These cutout portions 7p

medh&nimedobyt Lot tddtg eubtiaaldaiyoeh R tteets of, e to be
dental nout hpi ece 7-2 except at the part correspondi ng

alt.i?né(h.e_ At eRb g8 tin ebOrhe mtogngdis FoweXagPtke vibrating
elliptical cutouts are

element in FIGS. 22 to 28, the vibrating element may be other
actuators, for example, a permanent magnet.

FIG. 22 shows a dental mouthpiece 7-1 according to the
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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made in the tooth root portions for the teeth 3c to
3e, 3 to 31 in FIG 23. Tooth crown portions 7r |eft
in the dental nouthpiece 7-2 at the parts where the
cutout portions 7p are forned integrally connect
parts before and after the cutout portions 7p. In the
dental nouthpieces 7-1, 7-2, the electric notor 8 for
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made| I thedPAGh ar O ACETEIRAP f &0t PenéePFRe3C A dfdi Agl §° 3

the dental nouthpieces 7-1, 7-2 having these cutout
in kG4 0R3-7p Eantbe @RYP| yPPrGPRSed’T R6E texdipltée adental

dent al nout hpi ece having the above cutout portions 7p
mouthpidse eadl | §t pEogupadts hvbekth the scpeRit pperidsisng’p are
40 from a dental nouthpiece actually worn by a user.
forByd cdmtegtahly t henpegtt sphetor before abndr afifercuthsut cutout
portions 7p by the tooth root portions 7q or the tooth
porciowg) 7gportions 7r left in the dental nouthpieces 7-1,
7-2, the shapes of the dental nouthpieces 7-1, 7-2
cannbenso dkepal asotithfieeces 7-1, 7-2, the electric motor 8

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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entirely nountable on the teeth 3. Such shapes

facilitate an operation of nounting the dental

nout hpi eces 7-1, 702 on the teeth 3, thereby enabling

the electric notor 8 to be precisely positioned at

the part corresponding to the teeth 3g, 3h to be

aligned in the worn state. FIG 24 shows a denta
frofOaltdRitee emduthpicier debgal By Wden By ey amddr.enbodi nent.

The dividing portions of this dental nouthpiece 7-2

ar 8¢Sl édndRMitihgnsts frarred boepad t anaf &dheer damkal cutout

nmout hpi ece 7-3 except a part corresponding to the

por£§§ﬁ$ 7§gbysghéot98t§|EQ@@dpthﬁﬁﬁ;Sh%toﬁofﬁé09§o€§ crown
are formed in parts between the teeth 3f, 3g and

porpf$ eﬂrhg%ttgﬁtQhéhde&Qaﬂ'hou%hgﬁegés iﬂﬂj @a@tst9§f9ﬁ§bes
and a I

fter the respective slit portions 7s are
i,ntegrally con t. The,right s)it .portio S _L.n
°f Ahg g‘{eélzfaéxt“é%‘g%%rlg%we% P Sthr gotéaéli e t‘Léé\’Na?%pg foote P°
Cro si de wher e the left sli ortiaon_ 7 xt e
entf SN RRTBER CPowte Sttt canr oo THOPR FoSt Erde o
In the present. jnvention, the directions of t e
°Pe§F‘H°rbo$fi BREN GRS nglfel Eﬁ’i‘Y%d. MRS RAESES Trdut ﬁg’?ecoen the
7-3 according to_ this el eventh enbodi nent can achi eye
teefhinde i GASTED WAIEPE PR PARCHT G IWEETof h&egéntstsely
nout hpi eces 7-1, 7-2. 41 FIG 25 shows a denta

PosibieRRsl cle the) RACEoCATRESRP NG towdPet Fe8hBod? nedtt . to Pe
The dividing portions of this dental nouthpiece 7-4

aligpedcin Yyer wpomsstatef-ormed by cutting parts except at

the one corresponding to the teeth 3g, 3h to be

al IFgGed.24l relRiwe, 25dephrl cupupridagns’-A ageedinged-bythe

maki ng
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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cuts between the teeth 3f, 3g and between 3h, 3i, and
parts before and after the respective cut portions 7t
are integrally connected, for exanple, by neans of
wires 21 or the like insert- cast in the denta
nout hpi ece 7-4. The dental nouthpiece 7-4 according to
this twelfth enbodiment can al so achi eve functions

an ffects_ simlar_to -those .of. the nt .
m)gi[ pig eShPWE & GuTR ﬂ%&rﬁlécez _gho%scoé:da’gﬁt a° the
nmout hpi ece 7-5 according tqQ. the thirteenth .
tweéﬁﬂbdgﬂﬁﬁg?mﬁﬂﬁ'divF NGNS PEINL B PR Yonthyts dental
nout hpi ece 7-5 are soft portions 7u nmade of a soft
moughpGeal 7-# n arehi @ deRPRY LRSIt Abi 60E™M9Y 5. PY; hEU e parts
corresponding to the teeth 3g, 3h to be aligned is
excaptle a¢f P oPBP n&CYFTABRRMEINSC etoraltBri deet eadht f@ be
ot her parts (parts hatched with oblique Iines in FIG
aligeed ar elmeRdé& -0f25t hdhgoPut rRPEF IS | Bs 219 Eoripefoby making
transmt the mechanical vibration to formthe soft
cutporeitgaen 7Gthe THeetlbnt3dl, rAoutdns desctweeh aldvordt ngerd parts
this thirteenth enbodi ment can al so achi eve functions
befand ehfiegfsersithd arespecttihoseubf poheiaent’dl are integrally
nout hpi eces 7-1, 7-2, 7-3 and 7-4. Further, the
confleatad, muit kphepke /-y hesnanofidviartsagé of time/iliidgkendnsert-
cl earances such as the cutout portions 7p and the slit
casROLhi €S defhZalSmoltpie2é shows a dental nout hpi ece 7-6
according to the fourteenth enbodi ment. The dividi ng
POFhieONgeRfal Niouwd@ptiate MU hpiReed7nd ate CiHief f twelfth

portions 7v shown by chai n doubl e- dashed |ine. These
embOHiREAt PRRAT QS0 T\acRABvE OBt Dn £ UbLd NGFBEELs similar to
those of the dental mouthpieces 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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parts of the dental nouthpiece 7-4 at parts at | east
except the one corresponding to the teeth 3g, 3h to
be aligned (teeth 3f, 3i near the teeth 3g, 3h to be
aligned are also included in FIG 27). Accordingly,
this dental nouthpiece 7-6 is nmounted only on the
teeth 3g, 3h to be aligned (or on the teeth 3g, 3h to
7. be aligned and their neighboring teeth 3f, 3i). The
"dent al nout hpi ece 7-6 according to this fourteenth

e [ t al so g&%;ev éﬂygi ns; _an :
s?ﬁ? a?a?o£§?ﬁgsé§o? t é’ éﬁ%al %ggtﬁb?e%ggkga%%§7j§ the
7-3 -4 and..7-5,. Th ent al . t hpi -
FoufEtR e SIPGHITAE oi riie ROy ARAIEnt BREE dencal
dental nput hpi ece 7-6_may_be so shaped .
mouEBﬂ%T?%c?é% 856t8u5%9%08%¥%ﬂnghlyvo%h%ﬁ%aggo?ﬁaﬁﬁ gpupte-
3h to be aligned. In the case where all t q)tee @.Sa ef
daspgdzhing-e T8ePe HGOGhelOT I denfaP ﬁ%ﬂf‘%‘gi dc&lrend ©
may be individually nounted on each of the teeth 3a
partg of ERe enfialgRelthPiPes, i 4a 2taBRT Y HE: d&fshl except the

mout hpi eces 7-6 can be successivel%%detached fromthe
onet gerRe#RANAING &0 GPEhsABRR | 39 ¢ r ¥t TRert® s 9Bedn (teeth 3f.
finished. Alternatively, the dental nouthpiece 7-6
3i paArbehs Ueedbspyel 3 sumeealageed ferradhed. Lpkuded in FIG.
exanple, a treatnment is first conducted by 43
27)rouktdamglingéy detitisd  depgehpheeehriegeoi -6 hes ettt edt ophg on
back side, and the dental nouthpiece 7-6 is detached
theaftieettht Bg. oGht hoddet iadibnedt fent onsthe nfedidd. 3¢y 3h to be
subsequent treatnment is conducted by nounting the
alidasdadndmiHeifpi eeghbdirian tbeth exft.h3ibefore the al ready
treated teeth. In this way, the denta

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

The dental mouthpiece 7-6 may be mounted on only a single
tooth. For example, the dental mouthpiece 7-6 may be so shaped
and constructed as to be mounted only on one tooth 3g or 3h to
be aligned.

In the case where all the teeth 3a to 3n are to be aligned,
the dental mouthpiece 7-6 may be individually mounted on each of
the teeth 3a to 3n to be aligned. In such a case, the dental
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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nout hpi ece 7-6 can be successively nounted on and
detached from the teeth fromthe posterior tooth side
toward the front tooth side. FIG 28 shows a denta
nout hpi ece 7-7 according to the fifteenth enbodi nent.
The dividing portions of this dental nouthpiece 7-7
are cutoff portions 7v (see chain doubl e-dashed |[ine)
mouhbimedthy debtahgmobhfhpimcedeni@l ompghhpiteeth7at eldrepback
at parts corresponding to the teeth 3c, 3d to be
sidal i giied, thée depetl mdgthphete be-6al ignedtanted hexfiteat hthe
3k, 31 to be aligned. Accordingly, the dental
ortHBEb APl L Cerdathent MaUMRied shBlly ol tdimseteents BeeaBiukrito is
be aligned, the teeth 3g, 3h to be aligned and the
conhf8tda 3Ky AbuhPihe Bhé JAEHtall hRoEEIHiRIceMUHEh L CEhe - ¥eeth
according to this fifteenth enbodi nent can al so

beféEQ"%%% féﬁ%&dd9n5tﬁﬂaie%ff@%éﬁ%.Slfﬂd1a&hh§ ddoserd BbBEtal
dental nout hpi éces 7-1, 7-2, 7-3, 7-4, 7-5 and 7-6.

monggl%j@%t'fﬂG Ut R %ﬁ@cgsglx}es_l.yd 'm\l)lugggd| &M Oart RldtadhblY£rom

ree in this exanple) nutually independent

theS ‘%%’éfﬂt gﬁge{ Le &suteqflorp%t,hﬁnélwl Vo209 RQr tF8AS) tooth

P's construction e direction and intensity
Sidof the vibration to be applied can be changed for
gach segnment, whi ch enabl es adaptations to 44 various
t eet hes nd bi t es. VJbrat e
(elF&&tri%® nPBF( ¥ gn%a mou eﬁenﬁ%gn%: {@%ln%S)to the
n be stored for each se In the cas

fif%?SPFlhg eqbgfiipeitity ofe W q’r“a]tlf’ﬁg R &eRE s, % h&Pbi§ ngental

el ectric notor_ or permanent nm net of

uSze.g. t he
moukhBE et ng bl @FfentSiottheditierei dis (8 in - 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
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intensities of the vibration can be different from
each other. Since the parts before and after the
di vi ded sections are integrally connected to each
other in the dental nouthpieces 7-1 to 7-4 according
to the ninth to twelfth enbodi nents, each denta
nmout hpi ece is entirely formed by a single segnent, but
varides paetshdef and dridesf.t er Obde odi vineliengvpbrating edements
be seen as the nutually independent segnents since
(elédiericespetot ) dBviaidygr postnaestsupgpressshhel5) can be
transm ssion of the nechanical vibration.
stoPAEEOF sl NGYch, skeBmen€OoNSthr Wbk eAsé NoMhdtdrivighkapilngality of
el ements such as the electric notors 8 are stored in
Vib££@hﬁ§gm§ﬁkﬁtggfeﬁ§ angld adler e tdivi doRgr POkt pefmanent
simlar to the dental nouthpiece 7-7 according to the
magﬁ%{;e_emfh eRodiyRabeithe dibReiidn amkk | BLEESE10hsOf and
the vibration to be applied can be changed for each

intéﬁgfltﬁi@s’ o%hgﬁghyit&%%gbh NG RARAPAEEQRSH T G AN EQYS other.
t eet

es and ites. Further, it Is also possible to

st gﬁsccgn&é’r%l £ ptRLathRgelerents 418260 sS89UBRY - are

Since the di ing portions are the cutout portions

ol he slit rtions.7 the t ' N

1nt?ﬁ5a%%%fhnnﬁﬁﬁ p?%530h7gig%% %Ejﬁgkgggg%%gﬂfg%%ﬂgges 71
ninth to twel fth enbodi nents,, th ment i

to dﬁﬁ%cggg%ﬁ%f rp?hggfréﬁ?ﬁ%ﬁtt%y%geiggétﬁgn?de%ﬁF%ﬂ each
45 the segnents having used for the already finished

dengai hBABHER e réat e&anﬁﬁmF%cEVlﬁ Féﬁgggdsﬁ?mﬁ%ﬁhgbut
cut at the dividing portions if the vibratin

theepaReht REEATE SPGr 84T¢h ?4&34%¥§6é89iBﬁft%ﬂﬁinﬁﬁgsbSeFS?% as
and after the dividing portions. It is nore o

thepmatephby eindeneadent usponenisnsinget the FesRetHaepgivdding

cut at the
portions suppress the transmission of the mechanical vibration.

Accordingly, in a construction in which vibrating elements such
as the electric motors 8 are stored in the segments before and
after the dividing portions similar to the dental mouthpiece 7-7
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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di vidi ng portions can be reconnected. This
construction can be realized, for exanple, by
nmounting fittings attachable to and detachable from
each other, magnetic elenents attracting each other,
adhesive materials or the like at the cut positions.
The dental nouthpieces 7-1 to 7- 7 according to the

above enbodi ments e_not Ilrn has avin n
thej SREFCRRY BRYH R u% ’fﬁ Ycoﬁtf‘ﬁ‘ﬁ 585 tﬁﬁ@““"
i nner layer 7A and the outer layer 7B. In short
treatmenyf G} dift 1PAUYr FMRECYi BYaPPHRY EFEnBht the Ph‘éldlng
part corresponding to the tooth to be aligned. For
porbienpliE thec ¥4PRgtiRrdreIRperte erectirrethoiforthg, rgspective
button battery 11' and the pernmanent nmagnet 15 may be
seghei redbefete aandmpftendyhef davitiidl PHFIOREI ece thavd ngere
a normal single-layer structure at a position near
preféeatilgottio hevbesadh gnegnsFr@&txg jthaf pee specdtsi gatvpewthe
showi ng a state where a dental nouthpiece according
divi@img spoitteentsh cenbodi neadnmgfctiekle Tmientamrtnustipountay be
on the | ower dental arch of a user, and FIG 30 is a
reategéd ONf@t odgardigie: | ie @@ nign FHtGing9. aTheckkeriteal to and
nout hpi ece 7 according to this enbodi nent is

det&BRABIY eftaedelyh t BEnshapeagfetd cstdallergatspateraétng each
vibrating elenment storing portion. This storage space

othb$, SSaIRARRInatef h14BrPERY tikd he vhdrait nesekesrs!
with a play permtting the vibrating element itself

t 0 piRVQ@chRal NRostN RBRsSPRGE ol 7-Fl GecdPaiRl Ut €he above
| ayer 7B constltutlng the dental nouthpiece 7 is

emb]:)%rg%?tnégngt{ el 1196:RQ4t LONtKBsSI Irf'&x}fillrg tQ tihSerf bhat outer

an electric notor 8 as a vibrating

overh.agg structure comprised of the inner layer 7A and the outer
layer 7B. In short, it is sufficient to store the vibrating
element at the part corresponding to the tooth to be aligned.
For example, a casing storing the electric motor 8, a button
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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is stored in this bulge portion 7a. This electric
motor 8 has a cylindrical shape and is stored in the
bul ge portion 7a in such a posture that a direction
of the central axis thereof is a horizontal direction
(transverse direction) along the teeth 3. On the other
hand, a storage space 7b forned in the bulge portion

7a, i.e. a space for storing t. electri.c notor. 8. has
Pro%ﬁd?nﬂﬁ%ﬁdrVbéﬁagﬂﬁgpee;ﬁ%%%tcFH%@ s%ct?%ﬁ?ruﬂ%%aﬁt?% g~ the
longitudinal direction has an elliptical shape |onger
vADYH sk EIBRERY LHLECED GPEVACRO AP i QoSN EPER Ape of
the storage space 7b is larger than the outer shape
of IRh&IE| ecd%+i c@hoPyEes dfdepr AR deXLSH TYtERParide ofeal
play extending in horizontal direction (inward and
mouhpigged i ¥ectimded ofithhe hydesl Peaviey)7a Thinkhadt dge the
space 7a according to this enbodi ment permts the
firet egthdddmapt oramgl tag lededi st aed@raBony horibagtiap element
direction (inward and outward directions of the
is bucosl ipavihtiy)bwldhawirticonph et 8hysrebesaiiei ngtphed has a
el ectric notor 8, i.e. provides the electric notor 8
cylihdhi calplsaype Ascdr s ngloreda ivi bhat bolod gadtigenéaatedsuch
by the electric notor 8 as the vibrating el enent
a poases tthatelsecdidedtiBholf8 tiHesetdntiralvidwiat ehelren§ is a
the direction of the above clearance (horizontal

hor@ié0€dl @i)eabfod O trahseetse deirsict o feaMald thertaetn 3.
defining the storage space 7b. This vibration |oad

amphi thesSovhd¥ atd 0 heragel spskd ord R rme@eth 8hefbulge
the user wearing the dental nouthpiece 7, thereby

pork b4 AL 1RY ovi RgatheroF thodanli enef 8Lty WBabr MiCkas a

FIGS. 32 are graphs show ng an experinment result
cylggﬁfQég%j shape whose cross section normal to longitudinal
direction has an elliptical shape longer in horizontal
direction. Accordingly, the shape of the storage space 7b is
larger than the outer shape of the electric motor 8 and provides
a clearance or a play extending in horizontal direction (inward
and outward directions of the buccal cavity).

The storage space 7a according to this embodiment permits
the electric motor 8 to be displaced along horizontal direction
(inward and outward directions of the buccal cavity) without
completely restraining the electric motor 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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by the inventors of the present application. FIG 32A
shows the anplitude of vibration to be applied to the
teeth 3g, 3h to be aligned froma dental nouthpiece 7
whose storage space 7b has a shape equal to the outer
shape of the electric notor 8, i.e. a dental
nmout hpi ece 7 in which the electric notor 8 is
conpletely restrained in the_storage space 7 as_a
collpder whblR™ ERanpprél SHIT2et GAeBHB hoWRe t RECLRS i IRARE 7P
of vibration in the case where a_ play is provided in
Thighgibratige PRk eamplifsieshowbhatippgtoode MRrRLigdp to the
shows that regular vibration of about 200 Hz is
teetbpBi exf viilteh wser breatiey |tded dsmtaBoleuibriedsy { hethereby
eccentric weight of the electric notor 8 in the case
furwher eingrevehgcthe ertmtontse ief feghpbet @lar pashr ai ned
in the storage space 7b. On the other hand, FIG 32B
shewsst hat arédratamrs i shawinggahaexpeutmenthaesuftabvained
| oad is increased (doubled) up to about 60 g in the
by €hseimhartrisheceths piesemlitappplicdtiion.enbDEli At shbhe the
direction of the play (direction of the clearance)
amp@ @t A& 085 Wibrataodi E8Che 0BpEDI¥DIrUG net @ckhe 34l i Bi By be
direction of the teeth 3g, 3h to be aligned in the
alighef agfors RACGRNR1 MBhEh AI@Ll7Y wtoBE ! s tBliLR tsPabBe7b has a
pronotion of the orthodontic effect. 48 For exanpl e,

shabB bhEafass Ofe r&ltedClshlfeack0oPhl siddkiidgmedbr 8, i.e. a
orward and in the case of pulling a retracted tooth

den&mgmﬁ%&hpit 8 gi GaCLLP Ofnd ha L8Rk ARG B COidMripdetely

orward and backward directions. Further, in the

cosfUFafL FoL SO0 Bl e PO o Rl S, anc
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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direction in which the tooth should be tw sted back
and which is substantially nornmal to the tooth
surface. In an exanple shown in FIG 33, the
direction of the clearance is set to be substantially
normal to the right half of the tooth surface of the
tooth 3g to be aligned, which is supported to be
twisted in_ counterclockw se direction when v %
f r BAF ap¥®Len 9PbF%ﬁ|9ﬂ?eePFeE?t{ﬁqqﬁn?|ﬁgt%?ﬁﬂ1%¥lc ing out
cl earance enables the application of the vibratiaon
foryerd #Rdihy BRghcase eefi Prilind & neetrasded. tegFh forward,
exanple, even if a vibrating el enent exenpllfled by
thet g reFegen i ef nsher BeananervinAy RPFPCHIY et tlyi fgrward and
cannot be used in light of cost and size and,
backwnatdatlregrt ipnex pégither antn EhﬂMdaSQizéda¥iﬂQ%9$ Rot@isted
or vibration notor has to be used, sufficient stinmul
too€AN thegi §eredtdopr oodt ehichechedtradentnay ebfinciddywith a
applying a vibration | oad having high directivity to
dirbbeidémwairh whachetiad i gvath sAoskEd esd esnisheé ok reawdt wbfich is
the present invention is described with reference to
subEL&nt i 1FinGrm34 t6 ehetSPRCidurEacy| eVIs awWdkgm@le shown
state where a dental nouthpiece 7' according to one
in eAbedi BNt ofe t e rpEesent oeNverd | @NehBa@rintied €6k ato be
dental cast 1 of a user. The dental nouthpiece 7' of

subkPhgt £0QAIiERL1 48 ikhE! udgst and oweds |@XLItobth surface of
corresponding to a dental cast 1A of the |ower dental

theartggth a@g URP e la@&i%ﬁeaz &ﬂé@%@o%@bﬁgrﬁ&i ato Qfé"tt@ellsted in

cast 1B °of the upper dental arch connecti ng nenbers

c°u3§l¥armé%%%gg”g%Séé{¥ﬁwb%hg | gne?ﬂrbm?g’m?Je posLtons

rom teet and el ectric

ot orv%.bra%%or?nngecatnpultlllf21ng such a clearance enables the

application of the vibration load having high directivity to the
teeth. For example, even if a vibrating element exemplified by
the electric motor 8 and having high directivity cannot be used
in 1light of cost and size and, instead, an inexpensive and
small-sized rotary motor or vibration motor has to be used,
sufficient stimuli 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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vi brating el ement. The upper layer 71 is nountable on

the upper teeth, and the lower layer 72 is nountable

on the I ower teeth. The |l ower layer 71 and the upper

| ayer 72 of this dental nouthpiece 7' are both

produced using an apparatus equivalent to the

produci ng apparatus 111 shown in FIG 18 by a nethod
incBEiiy al etdwero 1bRerpr 0dueirespeichad sboandentdl Gash9.1a of

Thereafter, the connecting nenbers 251, 252 are forned
thel NolyBE ak@khOWaken MRREuppki! Stayelrherd overrdspyafidd to a

and the upper |ayer 72 produced as above are nounted

den&&lQﬁﬁﬁ?%BPBEiE%k‘kﬂﬂé%'d€§§£f adn , 1BoRhedtithg dRAbELs 251,

cast 1 having the bite thereof adjusted. Subsequently,

252E¥@n8$%%ﬂﬂf e W&g%%% ORROS; t & el ikRehe0kiBeat&h t from

be no are cau to stand at specified positions

tee lfl Egebcla oa dlrg{rLe%ye%ﬁélgé%\%gﬁ(p%&oqgrkélalsc@ﬁgseﬁl@npﬂeB of a

peneéed, ~an en t casts B are cl osed

vivpkpd i RIRRESL: | SheaNgber LA 48 noldiEanith R She' Hifper

e side come 1nto contact

with th | 72, The EVA col b h
coefb it (G LHERbOrY 251> I MRRELE | ) B HoNayerects-

ayers
71, 72 by being cooled in this state, where . pair
of TﬂﬁpéPW%dl?ﬁg%r”deﬁ‘ﬁdth%%m’?ﬁi SeE8T 772 ggy tRi8%aental
conpl eted. 50 The connecting nenbers 251, 252 are
mouhpiftfed 'afrEhROtHRHAGUGRES BF 1A dPPREAT e Pedehelb to
be aligned between the upper and |ower |ayers 72, 71.
theFopradmipPe, apdargfast ebt’h shove & i BHed dfe P¥f (3 afgthod
right nolar teeth (e.g. teeth 3a to 3d and 3k to 3n
equiimatdmet t ebo h shewnprad®img 1)meHpd heshAwsy atimg 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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el ements such as the electric notors 8 are built in
the dental nouthpiece 7' at positions near these
teeth, the connecting nenbers 251, 252 may be forned
at the positions near the front teeth (centra
incisors) 3g, 3h as shown in FIG 34. Alternatively,
onIy a single connecting nenber 250 nay be fornmed as

n;[[;ﬁe d%ﬂ'ec@ﬂéhm&ﬁ)%rz SHOWN 2395 agr&i grReakh at the
odi nment " "On the other han if the

p051 1&H§té%§€§ﬂaggg a&%e ﬁﬁﬁﬁh hﬁﬁtgé(£f4§ﬂé§ between the

I NCI sors front teeth (canine ~teeth) 3e,

uppdh SR Th? gﬂ 1bu| }‘%Préﬁér&ﬁ el §IeRhoSUCD RS, be

_ ectric h inat tHhe position shown
_in Fl . the.con ek d_at
all%%%ffFﬁhéeﬁga?n?hﬁlggi ?lg t tgrlogr %ﬁ'3d and
(e at. positions of the teeth 30 d dt th
3k Fp o?n FE® 8%r 82 R h&PP"Rei'ghbotingt ? ar&t Beeg) vi ratlng

dental nout hpi ece 7"" shown as a nlneteenth enbodlng
elemopty uodg ast ff&e| &fPCERLS rTYtRTScSnfett PHY  rebefle contal
(only left connecting nmenber 251 is shown in FIG 36
mou R qfeovT de @ tatPOSId4PRE oo r B astnat e tthe plost EPPBFCTing
teeth than the nolar teeth. The connecting members
membexy i Held ASZSmEN PesiForvnd ehable PREIGRES BaBSelhdytront
the bite to be applied to any of the front teeth 51
teetigen({catiaici siocgpo8y) 3Rg. thehfreat seerh (1atefHi- 34
incisors) 3f, 3i, the front teeth (canine teeth) 3e,
Alt8inattihelynl anly eetding3e tonBektidlg memBer add (s imawn benformed
FIG 1. In other words, the open state can be kept.
as Supb @edealahommnﬂﬂuabeaé ishosli babhe e¢ighHtwentbasabofliment
aligning the entire teeth.
in FIG. 35. On the other hand, if the teeth to be aligned are
front teeth (lateral incisors) 3f, 3i and front teeth (canine
teeth) 3e, 3j shown in FIG. 1 and the vibrating element such as
the electric motor 8 is built in at the position shown in FIG.
2, the connecting members may be formed at positions near the
left and right posterior teeth (e.g. at positions of the teeth
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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In the dental nouthpieces including the respective
connecting nenbers, the biting state (bite force and
biting surfaces) of the upper l|ayer 72 and the | ower
| ayer 71 can be kept constant at the position(s)
where the vibrating elenment such as the electric
motor 8 is provided. This prevents a change in the

vi bratjon trans ssi_on e a nconsci Qus
(cepbRAli HICBOhe l?ser?’%t or% Jer?zc qi rlrlélaLé 5tor gngroors)
its neighboring part. In other mords this elim e
32,1 Re- nEad TN L6 s PR TmREE I oot -t §hReBBLE heteeth
dent al nout hpi ece open, whereby a good orthodontlc
3a Epfatt Takobenoht aF MM By Féﬁntf nuitRgOteHppsyis. the open
specified vibration to the teeth to be aligned while
statedeet ke ierdensSeeh thedqnded, WPHERPIRRS Isusgéabrierin the
of the dental nouthpiece according to the present
casenverdligning prefartdbeyteatitonformty with the dental
cast 1 of the user wearing braces including the
or thodamei c deinttel5 andthpeeds=ackiotsludinThe thent alespective
nout hpi ece reflecting the shape of the braces can be
confleditiey] mambdies .t eelhdn bweangngthhe Hibdates,feawe canl beiting
used in conbination with the braces. FIG 37 is a
surfhégs pne s hewd ngpredeiadyed f/ar apaodtei ngwsuchager 521 can be
dent al nout hpi ece. What shoul d be noted here is that a

keple ol tahFPEES RN pésidRbal Bpdwhetd the hriagkeisg4easdent
the orthodontic wre 5 mounted on the dental cast 1

suchStEP &ld andethe: dgptsd scast drdwigeanpl efed (Si@ents a
S2). Thereafter, dental wax 260 is filled into

chaﬁbgarﬁﬂce§hén 5&%55%1 B tQ%aggﬂléﬁldﬁashmhe caused by an

unconscious behavior of the user to bite the electric motor 8 or
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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corresponding to the brackets 4 and the orthodontic
wre 5to thereby elimnate unevenness in Step 511.
So-called "paraffin wax" or the Iike can be used as
the dental wax. This material 1is solid at norma
tenperature, and is used in liquid state by being
heated and nolten using an al cohol lanp or the [|ike.
denggisméﬁﬁﬂﬂygcégduﬁﬁétk%ﬂékTE?HQWﬂd@%duﬁgfea§sCQH@@rﬁddéﬂkal
tbe ~method according to which the wax is used upon
. lning t : tak .4 SSi j t Si i, ;
o BRI 2 e o A R TR Pl P s sEenbAducic
._obtai ned, after nontaqxi h ke h c b
erﬁa%hgﬁugﬁ%é ﬁ?tﬁgﬁagng?gﬂé?g{eg ?ﬁ%%&c?égrgﬁ%egﬂ%fgental
t he hrackets 4 and_the orthodgntic _wre i t-h the .
casﬁszrlﬁeéPPR et?%ég%?%%k %’4q§ﬁﬁeFﬁeeﬁft %%ﬁﬁﬁi%?ﬁm%ﬁg s
5. Further, in Step 512, the inner _surface_fo of the
£illgdr edFOn FERBAEASCS6 Bt aPAEES usPhg gﬁ?icgﬁnggg cast 1
corresponds to _an _ envel ope of the outer shape of. the
corpeaRAingc |tedithg tHFechrhekdt and FRhE CREMSTYHOTontie ° t°
wire 5. This shape is such a shape capable of | )
thezeby dphinitite fneveepestelnf SttRe Shbventi@ldrdt hearatfin
braces with the inner surface of the dental nouthpiece
wax{'gobetheadike aprp | wmdance the derfabdvdet wddd st Rgterial
i nner surface of the inpression naterial and the
is Isedédl asunbamel ofentegratoeeh @nd 53 UEesk daf tldauig| aseks by
IS poured into the inpression material 6 and taken
beiayt hedtesy alpdi mgltwr deried, anher@inplalideptat thastiike.
actually used for the production of the dental
nouthhipi AEEhdd ireducerspbet@shs Rrockssesenf dercdBipepe8l8o the
are equivalent to the nethod shown in FIG 19.
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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The inner surface formof the inner layer 7A of the
dental nouthpiece 7 thus produced conforns to the
dental cast 1 of the wuser wearing the braces
including the orthodontic wire 5 and the brackets 4.
In other words, since the inner surface of this inner
| ayer 7 reflects the shape of the braces, the dental

ThePE%%éHy e?@altéﬁ ﬂp%ﬁk@Qhelﬂﬂbt@ﬁ§%ﬁ@&é§§ibn\Mﬂﬂéhlal 6 and
enabl es si mul taneous use of the dental nouthpiece

tak% nangd hg Pé?c%lngurﬁgfdene%' ncgndhgy nRergsiediaceast 1°

orn1of e I nner Fayer 7A corresponds to the shape

actF% (—{(cficfeo% ILIi'nfCét Lébqjoﬁgclzbgn tieh%orﬂén‘%al"\%ﬁtﬁp%}% 7 is

ets 4 avi ng unevenness reduced

com?ﬂ?te?(ffl e%rs ctele“?éc’? Eréll% &l sﬁ:a%t hé%o ggr ale.ﬁ%glLH@ to the

erenc ﬁarp 0] IC W and

ckets 4 wit i nner |ayer 7A can be reduced.
“mtﬁﬂ?sﬂﬁpﬁhéﬁt§I$henbraces from being displaced or

comi ng off and _the dental nouthpiece 7 from ekgg dental
dakR@etPiate s ERE D r TS ndPGentBPT b Hpi écé gtenta
nount ed and detached. FIG 38 is a pers ectlve Vi ew
moughpiRGRy Ta st @TRARFRA Lordertsl thokthpl C&é&'oi‘d?ﬂgthe
to a twentieth enbodi nent of the present invention is
usefpupR BN DOrihe G3ePeS INSEAIBENtR WIERIORHE Wiy Psagd the
perspective view of a dental cast 1 of the user's
brackeks 454 dentodhezr slerdad ELEce 40h¢siangectrpfred oty this
the line 40-40 in FIG 38. The orthodontic appliance
innaccdragiemg 1 oreflectmnbblé mshepe s ofchdreacherdesod bye dental
including a flexible board 2 on which an electric
moulthbbecd aAS ia widumaibbhg eherrbrtei draveant edhdpld enables the
simultaneous use of the dental mouthpiece 7 and the braces.
Further, since the inner surface form of the inner layer 7A
corresponds to the shape of the braces including the orthodontic
wire 5 and the brackets 4 after having the unevenness reduced
and reflects this uneven shape as clearances, the interference
of the sharp orthodontic wire 5 and the brackets 4 with the
inner layer 7A can be reduced. This prevents the braces from
being displaced or coming off and the dental mouthpiece 7 from
being damaged when the braces and dental mouthpiece 7 are
mounted and detached.
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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i ncorporating both the electric notor 8 and the
flexible board 2 into the dental nouthpiece 7. FIG
41 is an expl oded perspective view show ng the
construction of the electric notor 8 and the flexible
board 2, and FIG 42 is a section of the denta
mout hpi ece 7 having these built therein. The electric
denf@f. Ofré&h | Ad UBES. a1d0i9r a MBLBt boXlYaBohg ahd Olaley ahafol in
b and an eccentric weight 8c nmounted on this rotary
FT Gsrggt 8b, and generates nechani cal vibration of the
rotations of the rotary shaft 8b and the eccentric
me&ggto§fhodo %ce% %&Ebﬁcé“%égb eb &BQSUBHBG&Eant is
type having t entric weig t 'gc thereof exposed
to t e out i ngl 1hi chri
chapge Jzeﬁbsbif hé™ g % Jﬁefflhebce 7§ct)%%(§t & %%ﬁ an
exi bl e boardg 2 as | the entric mel
ele?Bﬁ%ﬁeg‘Fﬁﬁer suffacd d¥%Fﬁ%183nta?ement 9§gd and

nout h ece

f f ab 7
snctifiasd R PERE Vibrdoig el BG il £ %ibdg) vagep 2

the like, and this touch m ght hinder the rotation of
1ntPhEh%é%%ﬁPF|EoﬂﬁﬁQﬂﬂ?e 8. In order to prevent this

i nconveni ence, a cover nenber 8d 55 is provided on

t hEIE} extbl éshodPd PGS cBYRTPAfENBEr BT s SHPHARIof the

metal or the like, has a semcylindrical shape with a
congoeeidianopfaridiec GlEFETiRenekerht rind vidiegHlegdbie Beryd 2.

a manner as to ensure a space for the rotation of the
andeEtent4d dsweai ghtti@cr.of the dental mouthpiece 7 having these

built therein.

The electric motor 8 includes a motor main body 8a, a
rotary shaft 8b and an eccentric weight 8c mounted on this
rotary shaft 8b, and generates mechanical vibration of the
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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The flexible board 2 is in the formof a strip
extending in a direction along the teeth 3 as shown
in FIG 38 and has a circuit for introducing an

el ectric power to the notor main body 8a.
Specifically, this flexible board 2 is formed with a
pair of mﬁring patterns 2a, 2b extending in the

| ongi i nal ectl a Iands 2c_u ed t

is BOPULISE i HAT < BRI OGRS 6 tﬁ Fror STl gy P8 1
8a are forned at a_plurality of tlons of

made o8heBEF¥E W r FRY bgF?erQE? S%ﬂfc Eﬂrf?a%rﬁg?pe with a
flexible board 2 is formed to have a standardi zed

clogedpkep | Ind HPVSESc ShfoRFGeRISEE MEEIRtpPar 4R FYCfa manner
users whose teeth to be aligned differ from each

as gphepsure aoshepe wbpdstheveptatiioph@ft ddeh acgeperic weight
aligned differ fromuser to user, the use of the

8c.fl exible board 2 is enabl ed by selecting the | ands 2c
at positions corresponding to the teeth to be aligned
(eTge fhmtiblegpbo8hdtd ive ial Fhymetbwhodnai atFGex3gndagg in
those to which the term nals 8e of the notor main body

a daeakeonsaloeyethe | teésh aBsespedsiwbl ént FIGDUBB @mnd has a
plurality of electric notors 8 on one flexible board

ciradfde tpsiimtbbasenuslan dnieverihemwetheoethamgamentadf body
the lands 2c of the flexible board 2 strengthens the

8a.SOkgEE] MGl yt hent er ri &l Sadaeat he isakdsmee. witib a pair
This soldering has a remarkably | ower probability of

of bev@_aﬂ(]mg pddtdingd poxer jwedpatlihgrned byha l@AGivhaenal
directly drawn out fromthe electric motor 8, i.e.

dlI‘EQ‘Eﬂgﬂ achowess fegda PabRadavicngisdl OEr sbddAbkbiddhals se
Further, the use of the flexible board 2 neither

pro%‘ﬁ&geén t‘l!hee qn%[ﬁ)@l mgﬂ‘fltﬂﬂiye%ed %x@o%o%& SatI hae pq_%?c‘ﬁ@!i.ty 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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cavity. The electric notor 8 may be either a
direct-current (DC) notor or an alternating-current
(AC) notor. In the forner case, the intensity and
cycle of the vibration can be made adjustable by
feeding a power froma battery via a swtch and a
vari abl e resistor The rotati ng speed of the notor

t|o fre el-0 .
Thl%lﬁ?égér%%g aﬁh% ﬁ% or nalnrhb“ﬁyq a%¥s£gyg$e§%bpreaklng
about sever al o_se 10 ln o nt
thappd RS fﬁ&%é’? %dfmé{“%{ LaPrYaﬁ %Héf "Y%c Jirr?é’t%& ega% out
aligned in the |longitudinal direction of the
frogoahey %ﬁ%ﬁ§¥ﬁﬁeFP6Pgtéd at © ettt %tﬁ?Wﬁﬁpggﬁgengﬁ $3Y1n9
edges of the flexible board 2. On the other hand
highe®j etiAHd 1t8F afeTEBRRedtl® BFR Bbt £Bfn fetHeLT RRATD 2
menber 8d and fittable into arbitrary |ocking hol es
neipher Bjamdgaryi Hee t Aenta kot idless 2dRqTht sl cHhe hBuccal
projections 8f are fitted, the arranged position of
cavihe. cover nenber 8d on the flexible board 2 is
changed. Accordingly, regardless of to which |ands the
nottoe efrachrbodyoiBa i& wsaf des eeithdre & oViareatesberesd (DC)
can be tenporarily fixed at such a position as to
mot6ovVer dhealgaegenting-aeirght 88Cpymotprcor fesygendiorger case,
sel ection of the suitable locking holes 2d into 57
theWhh€bnd hg pinGj egtileonst Sthofvithatiouecamerderad®d adjestable
be fitted. If the nount position of the notor main

by FRd¥iBa anpbher fr&xXidlsabraaryd 2d s fdwiedh bhe bardgiable
2c and the | ocking holes 2d nay be provided only at

res@B8oPOSI FhONroddi8 g &plebhe oBoahd Zokayi RgihhBo&yegiric.e.
nmotor 8 and the

vibration frequency (number of vibration) of the motor main body

8a is preferably about several Hz to several 100 Hz.

In order to mount the cover member 8d, a plurality of
locking holes 2d aligned in the longitudinal direction of the
flexible board 2 are perforated at each of the opposite lateral
edges of the flexible board 2. On the other hand, projections
8f are formed at the bottom of the cover member 8d and fittable
into arbitrary locking holes 2d. 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
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cover nenber 8d nounted thereon is seal ed between the
inner |layer 7A and the outer |ayer 7B of the dental
nout hpi ece 7 in the sanme manner as descri bed above,
and the cover menber 8d is fixed to the flexible
board 2. Accordingly, even if the electric notor 8 of
t he unpacked type is used, the normal operation
t hereof can be guaranteed. A board side connector
whighy thRe RIGAREELPHH Bf tfe the eKPBPE BEAPH” 2 84ndh % be
external circuit of the dental nouthpiece 7 is
Eitpedvi déd the Bae eRPEftiPReCf| ERG NI Bo AR 2PRY HBa on the
respect to |longitudinal direction. For exanple, a
flexiiptepibeardonnke tivixedr otihe etbislp 2apaneésehesdiogingskoles 2d
Term nals Manufacturing Co., Ltd. (JST Mg. Co.,
may Libel.provd dad ech lgs athpse bosirtdogi-de connector 6a.
Terminals of this board side connector 6a are
solrder etletivlearngmrae 2f oravedgatthenddeofricenation rfy and the
patterns 2a, 2b at one side. Besides the electric
cov8bt @emBer a sac aitun@kdcitheebn and ssqeowdr isgukes the inner
therefor may be nmounted on the flexible board 2. In
laybhe7£as883 0t ndobitd NOL dyke C@Ntor0ltheCidettibl , mbliehiGaed 7 in
si de connector 6a may further include a pin for the
thel 68HS MhaSAON £f R CQALEQ! asd@NalandFuhkhebyet NmémieC &L is
of nmounting the power source, the connector 6a may be

flxeéeq;cf Ofthe58f1té%ib§!8 afdareonbr ol  REELRAWRLyCONd¥e - iEN the
the other hand, a |lead-wire side connector 6b is

eleBEPJgé dg'ngtgl“ e8nd§f Oft %ov\@r{pafce&%q e€S; él %@@dw rt@ﬁh) formal

rawn out, i s connecte MAth t he board side

OPeBO nggt éggf Jy§§§3 Egggggg&f si de connector 6b and

connect or ormthe

A board side connector 6a for the connection of the
flexible board 2 and an external circuit of the dental
mouthpiece 7 is provided at one end of the flexible board 2 with
respect to longitudinal direction. For example, a two-pin
connector produced by Japanese Solderless Terminals
Manufacturing Co., Ltd. (JST Mfg. Co., Ltd.) is used as this
board side connector 6a. Terminals of this board side connector
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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connector 6 electrically connecting the flexible board
2 and the power feed cables 9. The use of the
connector 6 facilitates a wiring operation between
the flexible board 2 and the external circuit.
Specifically, as described in detail later, the wiring
operation wth the outside is perforned only by

exposi t._ of the se flexi ble board 2
thec?ﬁ%%ﬁfg%ﬁﬂ ga{ ol ﬁgwgoﬁﬁg%iog "6a, connectlng t he

| ead-wi re side cqonnector th t he

coRRecthsr 85 %ﬁd%§@ ing t g'eYﬁ8§e§1§§rtc%. %CtorTh?% is

nmet hod remarkably sinplifies the \Mrlngr eratlo
pPro¥hifshradd °res aof rﬁ%%’d terd) cRhYRS dteps BFreWpdsithg h%rawn

wiring patterns 2a, 2b of the sealed flexible board 2
Outanénéeaflﬁ@PRQﬂ§e§xﬁ6§BdtbarPga%%aﬁ¥peeﬁqq%ecfﬂé pBwerThese

feed wires 9 to be drawn out are soldered. A direction
leafirwigte clideheopesmiror ébdapdbpeard sifle PRGN 6apyorm the

this connector 6 is preferably perpendicular to the
confiteidb|ée elogaricd lyi connpetpendibeufaexiple leardohand the

surface in light of wearing confort and the
poweonfesi icaplepey ati on of the connectors 6a, 6b.

Normal |y, the connector 6 is set at a position

corhespesadofgthe® thendatomt 6t EathlBgptedh 4 viriiew operation

facilitation to take the lead wires out of the bucca
betGayht ythd f flexitbeet hbod9dt o2beamd i gtted agseteirin@lf r ohtcuit.

teeth 3g, 3h, the position of the connector 6 needs

SpeE@fﬁ@hIﬂ}anggddé§bﬁhﬂ360&h”&é€aimﬁidﬂeen tRe Owirimes bbed#tion
corresponding to the tooth 3i in FIG 38). Such a

withhange £28i8e @QC?Q’Ekbﬁﬁ@ﬂ o Wispl @gldidnighes yddd -dm the
position of the flexible board 2 in the dental

seaﬁBHtrﬁié§iglg' Hﬁ&rd 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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unnecessary part of the flexible board 2 may be built
in the dental nouthpiece 7 while being fol ded or may
be cut off. The power feed cables 9 are covered by an
EVA tube 280 made of the sane material as the dental
nout hpi ece 7. The use of this EVA tube 280 enabl es
tRe drawn-out portions of the power feed cables 9 to
e [de 1o S LIt kght i fhigaldey,
to bRoafthid et Hf i RReeR, 3 Bl e RERLCicplag e
ower feed bl.es 9 tqg t oytsi d . d .
Comgﬁ)%\f%piicneee i rbeealclqlzaeng’%gy%g fet rg)g‘lﬁﬁg ug{glﬁg&lzf nst(eerig'
of exposing a part of he board side c ec 6
Posg‘é’acr“edc?lﬂféﬁé’ngéﬂ% algEOn&E‘thtPé’%é fas™ dgg@ri %gg abSysh @
a step of connecting the | ead-wire side cqonpector 6b .
chaggg KCathj e c%?ﬁ%tptl&i"g%% Bﬁdgésl%%aecpm@f t??ﬁi e} Qahn eRgprtion
282 of the EVA tube 280 with a part exposed for the
of cEitheilpdiPlof PPREIt o dBNNERR 0863 BV HPBEeEXanfpl e, A
by nelting. If the connection of the flexible board 2
unneerRE ATy @ardr mfl the rigkaxvivde PrRerdedt IRYmBGt Hfidce I the
i s unnecessary, the connector 6 can be omitted. In
dentak mautbasece nb weAer being feddedsar ynayr &m ctheltt-
external circuit to strengthen or weaken the
vi Bhat porer Aeedexapidsardy acaseoveresubli ahatVA Fabgodly made
source and the control circuit are also nounted on
of tthe fdaeri aeebbal dag &beddsttabedouGPigibevd .andhehaise of
electric notor 8 can be turned on and off through the
thi®pewat itGbe 0R8@ phishitgrusthes dtapin -atit apdht ored @@arthefpower
the outer layer 7B. If the flexible board 2 is built
feelin dd1edens alcoouhbpieaeidd, tdevbextArsoal seppanr aneeight .
of the appliance is determ ned only

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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by the dental nouthpiece 7. Since the power feed

cables do not touch the buccal cavity with this

appl i ance, electrical safety can be ensured and an

i nprovenent in wearing confort can be expected.

Further, the entire appliance is conpact and

convenient to carry around, and the practical value
abol 84T tHeS e1Bc@Pic Fhd2043 ictinabdi 8GF A YW0WNAJ o8F through

nmet hod for producing the dental nouthpiece 7
thea%%gigtfﬁht85t3'§u§ HTER} it HP dt0 & Nen i P flritOnb f0fthe

the inner layer 7A (Step S3), this nethod is the sane

tal nout hpi ece produci ng met hod shown in

Out%?cggﬁﬁggﬁfter the conpletion of the inner |ayer 7A,

th?ff%ﬁé'?%gxi QAN a2.aNavi; A0 LA, 8] eCld Gy anﬁuﬁﬁﬁﬁece

thé connector ba nounted thereon is attached onto the

inoner layer. 7TA while the_inper__layer 7A.i till t
e e e e e

the EVA, has high viscosity wh bei n | ten such
by Gheedrain! FOUEPBE ety ASPSenalh AT sl JPPgpe 48 hot

so-called hot bond. Accordingly, the inner |ayer 7A
CoupRnEhp aPBFSA A SBF haiih GRE FPBRI THE hefl ool bah ERACTY

in Step S3 still has heat and exhibits high viscosity
canyfg | esBined B etf FHRTIVBENS| D pERAT Y Capfigest can be

tenporarily fixed without particularly using 61
exppLkethg nedWEtBeEh athadiediive oAPPLIRPGS edSi nGorRect and

flexible board 2 against the inner layer 7A utilizing
conganaeiie st ecdngyc @roghdy hengatlee | Bfadficefe viepner thayeet is

7A given by the remaining heat of the inner |ayer 7A
highn Step S15, the outer layer 7B is formed by placing

t he

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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heat ed EVA sheet on the inner |ayer 7A having the

flexible board 2 attached thereto as descri bed above

as in Step S3 and applying air suction. At this tineg,

the flexible board 2, the electric notor 8 and the

connector 6a are sealed airtight between the inner

| ayer 7A and the outer layer 7B. In Step 516, the EVA
fix{y Madghd heueut as lagpesiv8 oalgt myppeekssdahga tpar tflexible

corresponding to the board side connector 6a in the
boaflEN ahgdMigithpheCanfet OLAPSE | Th tidis ivayg andatib€sive force

| ead- MAre side connector 6b is connected with the

of $8ANGELEFiHA. of Nt EPnRdy, 1afdie BNdgPRIH i9p 282 Bémdiifng
EVA tube 280 nounted on the power ?eed cables 9 are

heaggﬂgq%kegnﬁgreaéy@ tapl e position of the outer [layer

y being locally heated using a drier or the |ike,

angn %E%gdeﬂpnqgh§qnﬂﬁb|]J e§e§beQSaE5£h8@tbylﬁhééﬁﬁﬁ the

nt al ece Is conpleted. In order

v BB o L P i A s
2 aFEan"e(djls%lﬂe cgn%ssi%rsggﬁgggssbe%et %sb$n den%% %gdsgﬁ)ﬁ/ﬂlng

's W enln proce

realized, for . ncl ydin st
air o FUGHIAT ndta ngéweboﬁ§eh%ggﬂf ﬁggfg ?ngu %t??%%trlc
property on the tube 280 and puIIin only. the e 62
mOtBBr GRd2gPef (OMPEREST t BBURAF 1568yS aﬁarﬁ ?ﬁween the
_ softenin% the pulled-out end portion 282 by Iocally
inngpatdsey i’ 8R4 rdiea CYFPEr LA ﬂ%e li ke and inserting a
coni cal body into the end portion 282 to deformthe
endnpBten ¢l 6282he NEG: £o5MApe ERMIWIAT NI tTie 1softetrped

circunferential surface of this conic body. The power
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 é heat

insulating property on the tube 280 and pulling only the end
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feed cables 9 connected with the |ead-wre side
connector 6b are inserted for the connection in Step
S16 with the tubular body nounted thereon. This
enabl es conpl ete waterproofing fromthe dental
nout hpi ece 7 to the pulled-out portions of the power
feed cables 9. FIG 44 is a plan view of a flexible
porBOSH g2 F4eRdthils afubarh®8an! | sn@pPp| 4 C v raceotehitgy ahe
twenty first enbodinent of the present invention.
pul T0h ol @HldbleR98h d28> by SbHING reatihe ifl exidY & drier
board 2, ang portions of both equivalent to each other
3LE hOROtLhked, byr-diiy SAMRieher 8BaE THOET 8he &R S8f: i
°" ot gescr%%eg? V&gi%ghouldlbe noteg inthis erxi%ISelon
bpar _— h t .hoa J 0 0 '
202 881 desrm, Bub ot 8rE6L DSOS HoriBelilng vo ne
flexible board.2, and_the flexihle board.2 . extends
out P B TR RABS 4Tt SUSFARE PR ot ane. desg "t ha Spower
teeth 3 wth this cannector. 6a as_a center.
Feedottt il FORPRT S0 (R 1 HORFE 30 FLos HIMELEOF ofP ore
~ the orthodontic alignment of  the lar. teeth at fhe
insgphRLi 1 stfesCIHIRG 1PﬂelBo§F895§agDW&Bﬁn§8?OFQ%%i?% body
nounted at the position_ corresponding to the_  front
moupged htherqde f|T&4ShIe@2BbeF doP P cusEfersrpeiing fpm the
This flexible board 2' is characterized by perforation
denppl Rojtth@deae nkl sihfe PotlederHomoatiBrs 62f ttde power feed
facilitate the separation of the flexible board 2'.
cablasthe flexible board 2' separated at the perforation
2f, the board side connector 6a is |ocated at an end
wi FAGE edpets toplamgviewiofala diyedbilenboThfis2’ 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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enabl es the position where the power feed cables 9 are
drawn out fromthe board side connector 6a to be
| ocated at the position of the nolar teeth (back
side) simlar to the aforenentioned flexible board 2,
and enabl es the use of the flexible board 2' for the
orthodontic alignment of the front teeth. The opposite
ends of the flexible board 2! may be sui hg cut_of f
i n"TRHRT BFFFIRIeWRCRTENE  siLF e CBRTAC RS f‘ﬁ?‘émn 2£
enabl es the use of the common fl exible board 2'_
forpedaradl e’Re ofSideocth (heet$NPNeGtBE #3 ghld Lafflifkate the
size of the user's nmouth. According to the present )
sepanwieirn f thise fliesibie npeal®ement e tye éle&ible PrRAR: 2
8) is not necessarily fixed to the lands of the
sephtatedlat bar geasodesion Bdd abeveoarbrsigleagpraectomr 6a is
vi brating el enent may be slidably nounted on the
lochtexXi &t earboarad withhirespéctdi g Inngeedin@hablwestiine. This
positions of the vibrating elenent on the flexible
enabDés dcHeD poe iehamgatkreAshdesowdbectedborieled e apeedeayn out
invention is directed to an orthodontic appliance for
frodl tH8I Pat®edind nWnudiBr a4 06d hbd oLdaatedl lagnetde pheition
appl i ance conprising a vibrating el enent for
of G8RemBiiaRy teahaniwealk Wikleat icamiand applupentafidiiefmentioned
vibration to the tooth to be aligned, and a dent al

fleQPHiQpbééfafﬁﬂ“dﬂa then184 vhdradd ngke elremnlexhdiétvboard 2°
therein and nmountable on the teeth with the vibrating

forelcﬁgec;EthQ)Woh{::LE hﬁﬁ:}nﬂmngl Seederyhbraddiig el ement

for generating mechanical vibration (nmechanica

st izml éz)% is%eb%ndg %@ the ﬁfa;z%lleneesmlfcenéyo bR€suitably

nount e e teet s appliance, the vibrating

cutelo%l%er}.tn Ccaor}lf%frrnll {reyvtll:l){ %Hgl ¥1ze of a user’'s mouth. This

enables the use of the common flexible board 2’ regardless of
tooth (teeth) to be aligned and the size of the user’s mouth.

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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vibration to the tooth to be aligned. Further, the
storage of the vibrating elenent in the dental
nout hpi ece enables a treatnent to be easily and
safely continued at any desired tine, for exanple, at
home wi thout going to a dental clinic. It is
prefer?ble that the dental nouthpiece includes an
__inner layer and an outer |ayer to be superinposed aqn .
vAbEHE S EQPmeRE AR DR (HRETRARGPOT RN ARG PRathg Coeth with
vibrating el ement storing ortion for storing the .
thevﬂﬁﬂ&@Wﬁggel%HﬁﬁPtistb¥he&%B§F%%en tﬁénc?nﬁgg | §ylrating
and the outer layer. This construction facilitates
eleméret stogy ggeenhtite mechpRi ¢l wiba@Eaen | HierhaRdcaenshimuli)
nout hpi ece. Since the nechanical vibration of the
is bubratimghel dephal|southrdesai teebe touni@dt @bt hhe oteth in
aligned via the superinposed part of the dental
thisDuipppiesee hatiheg @bmarénpaial egentuctaare, effisiently apply
vi bration can be nore softly transmtted as conpared
vibt&tidie wAasthe Wiertd necbaniatapned br dturdhers theestémzage of
transmitted to the tooth to be aligned. Further, the
thedepimdatigt hpl&fgnt S inat ehe Waddiedalle maathpidaes, enables a
hygienic if the vibrating elenment is hernetically
tregiRESd dd vkheadent alndmeuiBpy esehtinpeai &t caly Vestiked Stime,
preferable that the outer layer includes an outward
forPERIESTd NG tbHbAE RGhbleNgo A tohat abfea1 @A iwibrating
element is stored between the inner side of the bul ge

porti an gnd Ahe,eut a8l 4ReOlachig1! RBEERDAYES - idd Rles an
structure enables the storage of the vibrating

oo BT 06t ey TOUS RSB pbach ot e
. . : : g el enent
sid%t%%lQ%epqagggnlh%egpr§n£r€£§{agl¥ibrating element storing
portion for storing the vibrating element is formed between the
inner layer and the outer layer. This construction facilitates
the storage of the vibrating element into the dental mouthpiece.
Since the mechanical vibration of the vibrating element is
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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formed at a part of the dental nouthpiece

corresponding to the tooth to be aligned. For

exanple, a notor is preferably used as the vibrating

element. In order to make this vibrating el ement nore

i nexpensive, the notor preferably includes an

eccentric rotary portion rotatable about a specified

_axis and having a cente f ravity at a.positian

Vlb?ﬁﬁﬁ”ﬂt@&eF??ﬁnfgﬂ t%f?ﬁsgegg?e%xéhﬁﬂl nery gide o2 bt iWtoe

rotary portion preferably includes a rotar haft, and
porGiprectsh ec AREPEHELABURE PO IS TAEAry RAT t S SURF re

that the center of gravity thereof is deviated from
enab}fs cEif efteFageneot rglﬁ%lr Vléﬁ%{‘fltngan%leé@é‘ﬁt dgtep the dental

generate nechanical vibration by rotating together
moutipniecehwitbewl yendRaping THe PrSiae | P @ leRENFIERFSDe a

|l i near notor having a noving elenent that

r eCher vehtrdting rlgment [sfrorhrgappriieiceliaceoreli pgeferably

the present invention further conprises a battery as
formedi atecd - gantr et Powestenselr meubimpliddee coppeeponding Q@ the

notor driven by the direct-current power source and
tooth ettt mecalliynednnected with the battery, a treatnent

can be nmade, for exanple, outdoors. Further, if the

batber gxampBd ,0r€dmotort hiss i fairabyy ehea®nts 6Be stdbratging

portion together with the notor, the wearing confort
eleRECOTES ITAPr 8¥86r betausika cablie dogsSrdwdihgexpaskedtit more

of the nouth, and carrying of the appliance is nore
ine&£PEYERILNtehe THR YD L EBBae] £ M1 Was sMBhe epeehef 8| Yotary

built in the dental nouthpiece in such an orientation
por%i@ﬂ f&%%ﬂ@bEQCEBSEE(H specified axis and having a center of

gravity at a position deviated from this axis. For example,
this eccentric rotary portion preferably includes a rotary shaft
and an eccentric weight mounted on this 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.

The vibrating element may be a linear motor having a moving
element that reciprocally vibrates.

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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the vibration generated by the vibrating elenent is
substantially normal to the teeth. This can inprove
vibration transm ssion efficiency. The vibrating

el enent may be a pernmanent nagnet for generating
mechani cal vibration in response to a magnetic field
generated by nmagnetic field generating neans arranged

stogyﬁqj;a Sr Lﬁ‘a geg?étafl 1{113 B6E: mdbSr USﬁ@f wh £  comfort

e entire appliance sne

The dental th ece ma sQ _sha
becqptht ABPEVE U]B? HEBE Ukt B oﬁo?%eggeeteﬁp%%e aﬁl §n Fhethe

tooth to be aligned SO sha ed as_to apply
woukf A PRY 1Y G (e RRP LI L60THRE dergRRienhhe

former dental nouthpiece preferably has an inner

sufPace AR EenidrreAl t'e tﬂ%r%eﬁ¥ﬁfefﬁﬂﬂ¥' oPuthle d8erthe

wearing the braces. Since the inner surface form of
dental smefehrdiecend it IFYrBcenr eFLeetatigne WRapdhaf dipection of

braces, the dental nouthpiece can be nounted on the
thebr aciaratihps reenerassdt hedy si WPt aedTatise ofekeqent  is

braces and the dental nouthpiece. The inner surface
subfbamt igfl lyugleraadenpalthepteaph eceThis qurefid@papivg Hibration

shape corresponding to an envel ope of the outer 67
trashapesioh eliéibierwes and capabl e of avoiding the

interference of the unevenness of the braces with the

i nmae sutbwoengf themerdenimal nbeit i peemasecth @aghepe for

has the follow ng advantages. Stinmuli fromthe

gendir bt add NgeRlagieal v Ooididoheehhrasponsd |teYiategnkaic field
prevent the guns to be hurt by the stinmuli.

generated by magnetic field generating means arranged outside
the dental mouthpiece. The use of this permanent magnet makes
the entire appliance smaller.

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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- Wearing confort is inproved. The production of the
dental nouthpiece is facilitated. Danages of the guns
by the edges and the |like of the dental nouthpiece
can be prevented. The dental nouthpi ece nmay be so
shaped as to be nmountable on the entire teeth or may
be so shaped as to be nountable on a part of the

shaé@eép:th-Esh%rfagEgEEnéh@%b@%agkeﬁvgb@iﬁsﬂ:htei QRdbrference of

el ati onshi p between the tooth to be aligned and the

theVi %@LI'HQ S elo%”%%te t&a&%es dlgtrﬁgfﬁérgs%lﬁefetsurggge of the

| atter shape can make pi ece small er.

ther, it is [ referabl e at_ t t
denﬁ% Lt TERESCT e 5"&8@5&) asqlﬁp\? i di'R ghbpeo rftoilg §wgrt?§] aﬁﬁr Spages-
t hereof except at. the .on

: | e, .corresponding tq.the topth
"t oohE™H gf&q™ ahf ¢ : r?ﬁ?ggdié%%%gag p%ht?%%% te8fh " are
suppresses the transm ssion of mechani cal vibrq{jon SO
alleyigtath & onBERGH Tt &PV PPt § DY Sy BRET ate d Gy SEHBY -
vibrating el ement acts restrictedly on the part
- i n¥peEiMy OFECEBoth ¥BTRESAL i gned. This construction
enables the vibration to be restrictedly applied to
- th&heopidiucsipe aof igiredentht mRHPRLCABUthidsdeitated.
including the dividing portion preferably includes,
- foPaexgeplaf, thayoene wf thReedots Gmidhghepbike of the dental
constructions in order to facilitate the production
mouthetenf caa) b&heralienitddng porti on of the dental
nout hpi ece is a cutout portion formed by cutting out
ei rher dantabtioutdgtieper hapnbe oso ashapeidh asr dan bpompiznhable
of the dental nouthpiece except at the tooth to be
on 8hégaetirantetheont hey tpardo ishihpgiabs yredrnecunpabis on a
part of the teeth. The former shape enables the positional
relationship between the tooth to be aligned and the vibrating
element to be more precisely set. The latter shape can make the
dental mouthpiece smaller.

Further, it is more preferable that the dental mouthpiece
includes a dividing portion at a part thereof except at the one
corresponding to the tooth to be aligned; and that this divided
portion suppresses the transmission of mechanical vibration so
that the mechanical vibration generated by the vibrating element
acts restrictedly on the part including the tooth to be aligned.

This construction enables the vibration to be restrictedly
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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of the dental nouthpiece before and after the cutout
portion. b) The dividing portion of the dental
nmout hpiece is a slit portion forned in a part of the
dent al nout hpi ece except at the tooth to be aligned,
and parts of the dental nouthpiece before and after
this slit portion are connected to each other. c) The
conSE M iRGsPOh t b0k ot BEcHBItAle RRUL PRIRGRibE BhefdlE.
portion fornmed by cutting a part of the dental

WDH? hpi ?ﬁg d@?ﬁ&fﬁg{ a}_gofﬁ%nt Qi held B&n@ll diiftnpdREe is a

parts of the denta nmout hpi ece before and after this

cut?ﬁ% ppoc.)crttiip%nfgl’:rﬁe&ﬁgﬁ%gt%gngi Gat? eiﬁgpeé S5 %Stf f)Qf‘rl}ion

e one formng t cut portion. The dividing

ortiaon of the dental t hp [ taff [

o BoFhBt b5F it BoRG oF 1°5 it gt o SHar® Salthhi Seme
except at the tooth to be aligned, .and thjis cutoff

cooflr 0 iF 1A BRIt FASUGRREE oSt 1 ON Phat Y e derE aporte
nout hpi ece has a shape fittable for _only the tooth to

of B AGReAmOBS RS S PO T AF PO AEEGR BHC (THEOHEnPaT T10m -
nout hpi ece is a_cutout portion forned by cutting out,
ei Pher ZPeoliNifHRA BOFtivh Ofor t2° t 8ot TR r%%thé’&%ﬁ’or?s a
of the dental nouthpiece except at the tooth to be

slig| peiepn £0ampar iy dPahe ofehta dadGthPPReEP o fECEPT at
and after the cutout portion are integrally connected

thepytoolte @9 benalhgmrf.padtd oPa¥te g&ntlP GSOtApI osthpiece
is nore preferable that the dental nouthpiece includes

befare samt afeegphloes foiditsportihep tare ¢pbregiaty tel eaghtother.
inside; and that this storage space has such a shape
ascho proei devtiiienyi boatiorg oel ehenteniah mopthpiece is a
permtting the vibrating elenent itself to

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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nove in the storage space. The play permts the
vibrating elenment itself to nove in the storage space
by a vibration | oad generated by the vibrating
el enent. The vibrating elenment permtted to make such
novenents collides wth the inner surface of the
dental nout hpi ece enclosing the storage space. Loads
caused by this collision can _increase the vibration
remyigHinde82tb thehceSeRtadt MMENBI&Fewearing the dental
nout hpi ece. This enables stimuli sufficient to
pr bFote mome orefRERiHE dthatf R dentpé BYpIHRIGCLoiRREudes a
tooth to be aligned while using a vibrating el enent
stotdge spacenfbt -stadgoatie vikpatdadghlergnt géwdfas eang that
smal |l vibration | oad. The storage space is
thipastomageaspypcer edéerabily ssisiyppd ssicho npiwtidg theavapeating
is formed in the storage space in a direction
ele@@it &&ONMH NGldyo prrmakt dmg nghali vidotatangoklehent obtdelifo to
be aligned. Such a shape enhances the directivity of
mové hen Wnr atbssige tepaoe.applied to the tooth to be
al i gned. For exanple, even if only the vibrating
el gRenb1AAVhasnad ovmeihiataitangdielendityi itselfe.th move in
I nexpensive and smal |l -sized rotary notor or vibration

the "Bt &Fa ec%@agg by efl Hec-ausen Of oD SendPEt&d 285 the vibrating
V|brat|on | oad “having high directivity can be applied

elehfnt € T&l@ebhbrgﬁn@%lgﬁgﬁﬁl pé@rﬁtttﬁﬂbeﬁg e Bl Movements

conpri ses an upper |ayer be nounted on an upper
col@.f&%{ dna b &Brlﬁr@fz’er SEQEQ myjnt %ge Oé]erﬁ:allOV\ﬁButhplece
e Vi ratlng el enent being built in at |east

enC?Q%%Ig?f S%BE$§ n%AeOV\EﬂOA q{a%’seéngy tathl'&@ Q:%qtliggon can

connec e ‘upper 1ayer an | ower Tayer

1ncrease q§|tvf%ratlon 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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di stanced fromthe tooth to be aligned. The connecting
menber keeps the biting state (bite force and biting
surfaces) of the upper and | ower |ayers constant at
the position where the vibrating elenment is built in,
thereby preventing the user from unconsciously biting
the vibrating neans and its neighboring part and the

bite from changi ng.a wa of transmtting the
vi Braat ‘il%‘ht.alAé“ogt‘tPg%ﬁ?? , z’ée%eerﬁtbrlé’ d “°8Pt Jnso%o Mt} IR e Py
can be obtained by continuing_to appl desired

to e HRHNtSA £B ?ﬁeuEQﬁﬁI¥Q%5hbéngl?g+é§%ﬁbﬁaV§rrgﬂuE?rﬁfunted

burdens by elimnating the need for the user to nake
on anlefgnrieethe kbepvitiatdest slemenit MsiidgePupeh. immt least
position of the connecting nenber is not limted. For
one epxdnpite whrerenrdl lowarhgiagesshadhflg & heorwifida gpmber
menber di sposed at a position corresponding to the
confiedningt edteh uppers Uiadyalyl exnfdorthehel aient alayvglri grinent pe$ition
the nolar teeth since it can ensure a constant biting
distdadedl d&trom plae ttcoahr espondiligned. the nol ar teeth by
preventing the application of |oads given by the bite
t oThéi sop@sdtingumididier kkepdemhal babitdps e havitey force
t he connecting nenber disposed at a position
and CBL £ 8sponcimiget) obhensDhpperdt eaidh idvesUilbgble Eotfistdrx at
dental alignnent of the 71 front teeth since it can

the €RSHI €ich CRStaANtn i ¢ivtatshat @18he@ PArbuilt in, thereby
corresponding to the front teeth by preventing the

pre@&mji.rﬁgat tRE Qlseh-03ElSn0i ¥RPoYe g 1h1 il thi@gt Nite PRibrating
Furthernore, the dental nouthpiece having the

meaﬁ%n&g&tiﬁw_ngg@nggrirg%%e%nat tRe POSEd 1 QBMTRLELEONG E way
t he back side“than the nol ar

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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teeth is suitable for the dental alignnent of the
entire teeth since it can be kept open by preventing
the application of |oads given by the bite to parts
corresponding to both the front teeth and the nol ar
teeth. It is preferable that the orthodontic appliance
according to the present i nvention further conprises

i bl e b h th b t

el R o S TE B ang LRt e
t .t trod br at |

par| RRERARSHES pd ¢ T p%a%nt%? hﬁ?o B0 BrevEning, o the

W th the vibrating elenent. The flexible board forns a
app iopge@ifng 19afR fB1VeR ntPHdutihg Povier td tHEs part.
vi brating el ement nounted thereon. This power feedin
Furghamnoggs aheaflepiel GWRhPiRes | Rt ofthep COIRPREIRE member
conpared to, for exanple, a power feeding path forned
dispysefr @l g paskibieh wWiane Goward ohne Headk ﬁ;l‘lgﬁl fjae| Eertolar
Further, the use of the flexible board neither damages
teetlneis dentt@blepfrhpitbeedanrahualignmeatbgécihecantise teeth
Beside the vibrating elenment, it is also possible to
sinc@UIt cancbnt kebt arencbivt paenkrtipgwehe seppldeatdapnt e loads
vi brating element on the flexible board. 72 Further,
givéd 1wy hder 8ise deo qamectorrégporidiegexsd ésardl theofiment i toreth
is mounted on the flexible board, a wiring operation
andf&de GRNAeCte®Eh t he vi brating el enent and an externa

circuit of the dental nouthpiece can be facilitated.

Thipg Wl bRerORAIIA! i1t itheC@ithedotiic dppliaxasphécotying
a method conprising a step of
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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exposing a part of the sealed flexible board
corresponding to the board side connector fromthe
dental nout hpi ece, a step of connecting a |lead-wire
si de connector attached to a lead wire to be drawn
out wth the exposed board side connector, and a step
of sealing the exposed part again. This nethod
reE’HH‘ﬁeb ,y i npl Ittd o] t BFd%‘ réJ}QleQ;FESEat &' 3he external
conpared to a met hod i n€l U ing a step of exposing a
wiring pattern of the .seagl.ed.. tlex] oal.d.fro .
°°n’a%%‘ila‘1% rﬁ?utmﬁﬁlng%é,o% Hep 57 lgg? dé?%{g’ % %{l%ziggw%%ij%tolon
be drawn out to the wirin attern, and step of .
or SgaRTaHt e BRpRABER T SGHPRE (L oA PRT R route of

appl i ance conprising a lead wire drawn out . from

. WM ( . the .
theb%%?"cﬁlsi“@éltéshﬁ%%t‘iﬁ% &ed Facttibe? ifsde 0P HE- TSR OPeration
material as the dental nouthpiece and adapted to cover
is cperieddouti rEer Ll enhdve o MethaddcarPE i % davihter ©of
out fromthe dental nouthpiece can also be seal ed

exposing z& ngarhecf ubbe speted | Egriple Hogaft cerrepeonding to
seal ed fl exi ble board corresponding to the board side

thecbnaedt oide scangeosed from the dntadl meyibhpeere, 2 afeep of
the |ead-wire side connector connected with the | ead

conneceing dhdeadrwisre qutdei sopneriest ed tarched tt @ Jeaddwire to
side connector. Thereafter, a drawn-out portion is

be seakedoat rvighttisy epeosednbogrd 78ide stampectouni andga astep
end of the tube with the exposed part for the

of C&HIAGIG Oothef ekpesednpaet orazaihor exangl eethyd Nedetangably
this end of the tube. More preferably, the flexible

simB02F fbd S @R bwiikingn éperatdent ahsmoubdipirece as t@ method

extend in the direction of the teeth and
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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formed with a wiring pattern extending in the

| ongitudinal direction thereof, a plurality of Iands
used to solder the vibrating el enent being forned at
a plurality of positions of the wiring pattern. Wth
this flexible board, even if the shape of the flexible
board is standardi zed bef orehand, the vibrating

t - MAlhanged | 17R RO Sheh bYar r
a s?%‘ﬁ”ﬁﬁuﬁfﬁhrg;ela éa,'hﬁ Qed Ak RBLORK 1Rl rR %'xb}oQQd Mart fo

ecting t and to which the vibrating el ement

shoul d be sq] d e Vvl n wih in i
A S R e S

dbe quq}gd on the flexible board at a npst suitable
end ki %P8  the tooth to be aligned even if the
tooth to b% alig$ differ romuser,to us

ed S, f rL. W t.h
j buil j h
t h¥orgs e ehak 'het%rgg?ﬂtfjtey %?a“idﬁelsfﬁgx?%]llewb&élr gehe
can be inproved and the cost of the aggliance can bg q
dental fRHEPPLECP 525 D 388 IR T FOuRCTLOPIUr 4P yoBFR 2R
vibrating el enments on one flexible board and to . el
forgpdy widheols T IET REUIRERM $¥PRERGi brfat FRY dIofehRrdina
~includes a notor having an output shaft and an
direetden r itbeneefht andiitred i6W tHe bRRPUL USPAS (O 5015 Ferthe
menber for covering the eccentric weight is nore
vibpabiey aplgnend fheiag tiormed fltexw Bilarpdard a8 Pes#eionfe of
a space 74 necessary for the rotation of the
theewteing irmtwerght . This cover nmenber effectively
suppresses the hindrance of the eccentric weight to
t herisat tsfactlexybiletadamh efent £f owre Isprapbeo diiteadtierible
the eccentric weight with the inner surface of the
boag@ntial stEBaahpiAee . 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 versatility 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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The present invention is also directed to a nethod for
produci ng an orthodontic appliance conprising a
vibrating elenment for generating mechanical vibration
and applying the vibration to a tooth to be aligned
of a user, and a dental nouthpiece having the

vi brating el enment built therein and nountable on

necé%ﬂ} Horl RBcUSBEat 1t WH NGt RecbRPEIL txik@tal | gRES cover

withthe vibrating el enent built therein, the

mem é£hg@@@é&ﬁeﬁ,ﬁp&ﬁﬁ%s@gor@l@ NG fAeahak e SMENEcb¥ntric

ransmtting the "mechanical vibration to the tooth to

wei?hgtl; ail.ol Q:ﬁll%dSa££]§fJ$:té)l} drogggﬂ;rl %lf.ng_:tsaoxxnix rb?yt tshgego?{:% t of

mng an 1| nner yer constituting an Inner par

the dental nouthpiece.by, placing. a sheet nepper,

theha?ﬁcﬁﬁtﬁlﬁeﬂelggl t el iy Eg%pelrr}n% rong%rets?écr?t a{;lpcécshte ofental
the user wth the sheet nenber heated to be softened

mouthiieqesel y attachi ng the sheet menber onto the

dental cast; a _second st eg of mounti n‘? the vi bratthi ng . .
el EhenPrsActhe IPRART Iy : 24R9 A1TPRFTY 5Pef dpethod to
setting the inner layer having the vibrating elenent .
profipeiited ATher@sRoBAC e RRRIAPDESst CHTPTifd dsef, Vibrating
placing a sheet menber having a heat softening
elepenpefry cifneratimmerechanigalni YHPTatéoshedtd n@piigiing the
heated to be softened, and closely attaching the
vibgati@netio shectoorntier e ehégnethepf | ayersert hewghye ¢ental
formng an outer |ayer constituting an outer part of
mouthpieent dlavinput tipt ece baptiseal ¢vgpephie Wbkt ithgrein and
el enent airtight between the outer |ayer and the
mouhBhaere |@yareetAcedridiengises thchudigtchdte toetidemt &l aligned
nout hpi ece having the inner and outer |ayers can be
witlf f t&é entidprapingduce€tbment 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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Specifically, one dental inpression is sufficient to
formthe outer |layer, thereby reducing the nunber of
operation steps. According to this nethod, instead of
reheati ng the hardened inner layer and outer |ayer
and bondi ng those to each other, the sheet nenber of
the inner layer and that of the outer |ayer half
nplten by the.heat of the nmounted outer | ayer_.apgd t
orfifg W BhiePer LR (TR e et | SikeE petner, e Mhvas
| ayer are _naturally united. Therefore, a _deptal
mouRRRAGGS W HERAMGI I W ETGRENELEMERY AL L pgtyreen
can be forned. In the second step, the vibrating
the cp@iRIhtla¥gh P ditCadhBET 1% he inner |ayer utilizing
an adhering force of the material of the inner |ayer
gi defoRiinchdor dhaf nabhebatther deRtat AR thoigger havipg the
nmet hod obvi ates the need for another fixing neans
innggpch aagl adheistve dRYRRAbLI €80t heb¥i bieaf iagertdhenpreguced.
be sinply tenporarily fixed to the inner |ayer while
Specetiimd iy . a apsedlengmdurimpypsaih@t hes Fukf yglandaris, figrm the
the first step, a sheet nenber made of a resin whose
outeof flepeng tteaperat veéué¢ind over hivapert hef heaeratxirst afgps -
tenperature of the vibrating elenment is preferably
Acctsé@thd@s tbhehishestthwanrbeinsfteadf orfinl nghddieinignngre | hyedened
76 This construction enables the sheet nenber for
inntor My tdhe oub@eridyayeantobhsiipicacadsentd heachi brtagi ngehe
el ement while avoiding the trouble of the vibrating
sheleléern@mexdlée tBe aitiegh 1bgBPesEd Uit of 7t NEATuteT ChpbMERA1E

molten by the heat of fhe 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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1. An orthodontic appliance for aligning teeth
including a tooth to be aligned, conprising: a
vi brating el enent for generating nechanical vibration
and applying the vibration to the tooth to be
al i gned; and a dental nouthpiece having the vibrating
el ement built therein and nountable on the teeth wth
t heénvd iaidtrgcel emediablei lthet BRE€E MemberAfior forming the
ort hodonti c appliance according to claim1, wherein

inndher AR @b PBULTHIRC NI BES UdBS-aAAnhNEBSmdry @hi280awdliding
outer layer to be superinposed on the outer side of

the L0 Jd1REbs +RY &FibraRing ddMedlki Ble et SERL ght B&mrature.
portion for storing the vibrating element is forned
between the inner |layer and the outer layer. 3. An
ort hodonti c appliance according to claim1l1 or 2,
wherein the outer |ayer includes an outward projecting
bul ge portion; and the vibrating elenent is stored
between the inner side of the bulge portion and the
outer side of the inner layer. 4. An orthodontic
appl i ance according to any one of «clainms 1 to 3,
wherein the vibrating el ement storing portionis
formed at a part of the dental nouthpiece
corresponding to the tooth to be aligned. 78 5. An
ort hodonti c appliance according to any one of «clains
1to 4, wherein the vibrating elenent is a notor. 6.
An orthodontic appliance according to claimb5,
wherein the notor includes an eccentric rotary portion
rotatabl e
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about a specified axis and having a center of gravity
at a position deviated fromthis axis. 7. An

ort hodonti c appliance according to claim®6, wherein
the eccentric rotary portion includes a rotary shaft
and an eccentric weight nounted on the rotary shaft
such that the center of gravity thereof is deviated

waah randheugsnigr of the rotary shaft and adapted to
generate nechani cal vibration by rotating together

wiih the r Eé}{ oile&‘gt ap,%1 1 N 0L ROGONE G ARRLEANESC 1 uding

accordlng erein the vibrating el enent

a I| ear not aving a novi ng el enent that
a t?%g}pro haa %f%{atggpr A orthodontic appliance

according.to a clains 5

cofot it BAvrer, e geaﬁaet&n e Bapt 4 dgpration ana

source, wherein the notor is tor drlven by the
appHy 1ngt tthey v L BFR P §B%r?ﬁ?t§n3°ep%c?%ﬁQE§FIyaQQHnwected

with the battery. 79 10. An orthodontic appljance

acéorQﬂqﬁﬁltd“Qﬂﬁﬁpﬁﬁge hAEPE FeheviREAERY | Sl egtePutlt

in the vibrating el enent storing gortlon t oget her
thegpith e MOMRDIE] onAFhSY thRsddNtHiEbagpri AfbEahEesdr i FEpnt

to any one of <clains 5 to 10, wherein the notor is
buipyi fitedednt he dental nouthpiece in such an orientation

that the direction of vibration generated by the

notor is substantially normal to the teeth. 12. An

ort hodontic appliance according to any one of
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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claims 1 to 4, wherein the vibrating elenent is a

per manent magnet for generating nechani cal vibration
in response to a nmagnetic field generated by nmagnetic
field generating neans arranged outside the dental
nout hpi ece. 13. An orthodontic appliance according to
any one of «clains 1 to 12, wherein the dental
nout hpi ece is so shaped as to be nmountabl e on braces
nmounted on the teeth in such a manner as to align the

togth tg,be,ahaBgdic 14pphiaéd NadestdtnPPRb 8¥6E one of
according to claim 13, wherein the dental nouthpiece

ne f f t | cast
c1offs FILATEELA RS iRcO 00 L 8 b

appl i ance according to claim 14, wherein the inner
surface formof the dental nouthpiece is a shape

correspondin 19,8 envel gpe_of the. o Ler shape
br 8¢es gﬂd 8% ?ﬁog%l ver %?ﬁf é“?h#ér? reﬁge §¥a¥£
unevenness of the Q{ace Wi t nner surﬂgce rota{g%le
whegeit athe MOGPhpt R de anAﬁCS?TﬁgﬂbﬁP ETRppt Artce
according to any gne of . clains 1 to 15, wherein
abolbnfal SRASULEHE e GX1Fs WY shEPEY & £6°the RHuFEABL y ﬁlt a
the entire teeth. 17. An orthodontic appliance
posaEERR diavgatedaffrbid st @xtfains 1 to 15, wherein the
dental nout hpiece is so shaped as to be nountable on
a part of the teeth. 18. An orthodontic appliance
according to claim1, wherein the dental nouthpiece
i ndl-udedna dirvhedangigor teipphiapcey according to claim 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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part thereof except the one corresponding to the tooth
to be aligned; and the divided portion suppresses the
transm ssion of the mechanical vibration generated by
the vibrating elenent so that the nechanica

vi bration acts restrictedly on the part including the
tooth to be aligned. 19. An orthodontic appliance
according to claim 18, 81 wherein the dividing
portion of the dental nouthpiece is a cutout portion

fojged By citdddi@n@YE ehppeiaddae Qkcar&f®yh £H0tclaim 9,
portion and a tooth crown portion of the dental

whe%ﬁ#ﬁlyﬂéﬂﬁattg¥9eﬁgl?EoLQ@ £§0{ﬁbt&&ﬂ?%t@hbg@Qgﬁeﬁgfkﬁaﬁing

er part integrally connect parts of the denta

porg%%%gghgggﬁgg&g&ptﬁgdmg@&@r the cutout portion. 20.

i ¢ appliance according to claim 18,

wherein the dividing portion of the dental nouthpiece

is aslit portion formed in a part of the dental

nmout hpi ece except af the _tooth to be.aligned;_ and

patte of ¢ 1 HENY A GrodRbI e bEFSTE  iha ar ta (RS OF

slit portion are connected to each other. 21. %ﬁ tal
clagps hddotR i ¢PapPiiehidd adteor BPRYF t dScIAPmtisl® Wker efFPt2

the dividing portion of the dental nouthpiece . is a cut
moupRResn fifr nEHCHy [t t9HEE2PAPE ofPdthe et ditrection  of

nmout hpi ece except at the tooth to be aligned, and
vibpapian gfererate@ntal thfo iHpreds SBE*%?‘btjé’ﬁgYaflPE‘FaJt h the

cut portion are connected via a nenber separate from
teethhe one form ng the cut portion. 22. An orthodontic

appl i ance according to claim 18, wherein the dividing

portion of the dental nouthpiece is a

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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cutoff portion fornmed by cutting off a part of the
dental nout hpi ece except at the tooth to be aligned,
and the cutoff portion is defined in such a position
that the dental nouthpiece 82 has a shape fittable

for only the tooth to be aligned. 23. An orthodontic
appl i ance according to claim1l1, wherein the dental
nout hpi ece i ncludes a storage space for storing the

vi brating el enent inside; and the storage space has
sugbh.a ashapsr@&fodoatReoVasisl idieevi beabidihe! esentladimh 14,
a play permtting the vibrating elenment itself to

whePBVE tRet BEnSt 0L@B€acsSPASM &4t Q&4 hDd0Rddthpiece is a
appl i ance according to claim?23, wherein the storage

sha? a%@rj:éspc‘cnm%g sUched halved opkedyrang iSutdOrdiRbel b the

e storage space in a direction corresponding to an

S SLorag : . _ X I esp |
bra%lra gg%,g@t_éépea%“ono% %081&%95 4L lfel@éelrgeﬁgnc@S o the

ntic apéflance according to claim1, wherein
une%ggnqutgg {Eéng¥gég§3dfﬁ? %% Si%ﬁeypgﬁffgggegftghgedental
nounted on an upper teeth and a [ower layer to be
unted on a lower teeth, the vibrating el enent being
moung?}?c%h at | east one of the upper and | ower |ayers;
and a connecting nmenber connecting the upper |ayer
and the lower |ayer at a position distanced fromthe
tooth to be aligned, 26. An orthodontic appliance
acd6rdi AY tFTOFCRFIC APRILARPS cATSPTETRG 4071 3% pioBe ©of
board on which the vibrating elenment is to be
clagpent etP LbheMBPRethe e SRPBRE MIHPPIPAR| iRIelC Fhaggd 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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circuit for introducing power to the vibrating el ement
and is built in the dental nouthpiece together with
the vibrating elenment. 27. An orthodontic appliance
according to claim26, wherein a board side connector
for connecting the flexible board and an externa
circuit of the dental noputhpiece is nounted on the
wheféBxXi bhe mafiding8.poMiont RkEdotid c dapphi ancatastatddi g a
to claim?27, further conprising a |lead wire drawn out
cutbhOMINE cR02bEmEed dgy SsRRAAG Bt NBUIHAD e bheaf textmdl ot
board; and a tube nade of the sane material as the

porgﬁﬂiaBnHDQIthgﬂ? 2RdwRdapt-edoh 0 030V e t BEntd LAROWERSiece
. An orthodontic appliance according to any one of

exc %@"a{?ltﬁl%t trl]:gog% %'IQ?EQ@ fzin%)('tmaeopﬂ’é:[ %ajri §.9tegrally

hpiece as to extend in th

congtlgt[: ect| 0 t n:%et e&ér{]:hanqnoonjt gewbtet‘}afle a'h!dngafter the

%ePn extendln | |naI I rection

ereof, a plurallty of Iands used to sol der the
CUtQFBr GG el ement being formed at a plurality of
positions of the wiring pattern. 30. An orthodontic
appl i ance according to any one of clainms 26 to 29,
wher ei n_t he vibrating el enent i ncludes_a notor ﬁ€4.
ha¢Png AR ofFPRIDEAP: AP LAncEccBREPTL I it FothTed 8-
on the output shaft; and a cover nenber for coverlng .
whepgin g iiviidingePeRtiqns ofo thex 8aPFR! (I HPARFR| &5 @ slit

board as to define a space necessary for the rotation
porgfon heowtede Aty iac PAEF gk . 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

82



31. A nethod for producing an orthodontic appliance
conprising a vibrating el enent for generating
nmechani cal vibration and applying the vibration to a
tooth to be aligned of a user, and a dental
nout hpi ece having the vibrating element built therein
and nountable on teeth of the user including the

has t®AHupeOthet@igmRad vhif tHee tvbbhate g ellegered. buil t
therein, the orthodontic appliance pronoting dental
alignment by transmtting the mechanical vibration to
the tooth to be aligned, the nethod conprising: a

fipst Shgp oftddddwthe aBphMMicd avRicoeanssi tHdi ngLaih 1,
i nner part of the dental nouthpiece by placing a sheet

whepgfﬁ)ert%’xehaé/érﬁ%la ,n&?éhpa%fcteenirraua@gpeat ¥%t8Pade d%@taela for

cast the user with the sheet nenber heated to

stof J ened V%Qa%hgaeéyeme%ttt %Qaag thes Safeetst%%gasrspgw has

dent al cast; second ‘step of nDuntlng th

b I t
sucglgga%%ng & e n I%Ql% Inn%%r 9¥§ f%%%ﬂ% Vi r%tln&ﬂay

setflng ﬁhe |nner ayer avl

ement unt.ed thereon on th t al cast of
perﬂ%%ﬁln%ﬂégé d% a5hRdt © IW%Erjﬁgfﬁ%g%a hear sof%ne RgoTage
roperty on the inner layer with the sheet nenber

Spag%ated to be softened, and 85 closely attaching the

softened sheet nmenber to the inner l|ayer, thereby

form ng an outer |ayer constituting an outer part of

the dental nouthpiece and sealing the vibrating

el @fent Aai r eTgRACONBAEneBRPHHRSUL EPCPEYEIY arf@ t Réaim 23,

i nner layer. 32. A method according to claim 31,
whe@hemethetﬁ§ov¢%¢a§p¢@9 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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element is attached to the inner layer utilizing an
adhering force of the material of the inner |ayer
given by the remaining heat of the inner layer in the
second step. 33. A nethod according to claim31 or 32,
wherein a sheet nenber nade of a resin whose
softening tenperature is lower than the heat
. resisiant te rature of the yibrating ele t i .
c1ref} HEOE L LT REIEE PoPer ol oL REPPRREI | Soment, L 1o
first step.. 86 . . . .
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 and 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
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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.

32. A method according to claim 31, wherein the wvibrating
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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