!1 SPECI FI CATI ON *@00002* 19 May 2006 A DENTURE BASE, METHOD OF PREPARI NG
'DENTURE BASES, AND A DENTURE BASE COMPONENT 5 Technical Field The present
i nvention rel ates general ly to a denture base, a nethod of preparing

dent ur e bases, base conponents. More particularly, the present
.l nvention reI ﬂl I ture base 10 used in treating dent gb Mhpe666s
such as dentul multi- teeth col obgma, a nethod of preparing such

dent ure bases, and'“kﬁenture base conponents i medi ately used i n naking
denture bases. Background Art 15 In treating denture base and inplanting
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essential to gi lusion in the treatnment of dentures and bri nmed
teeth. In order to giys,.exact occlusion, the conmon practice is that
dental doctors and dentur| sts anal yze the anatom cal formand 20 average
val ue of hard tissue of each patient, and recognize his or her individual

di gesti ve novenent of e of virtual
base |ines and pl anes ofmﬁewwg M%?%%%?e%%@ ﬁlgﬁ?\jeaof In
practice, the dental DEQWEE@HSE@NNDADEMR@BM@@MP@NW' cable

data, and reconstruct 25 patients' occlusion on the individual basis. The.
reconstructi o of the occlusion of each patient mainly depends upon the

doctor's or dentur’f‘echnmal%eﬁ dual skills. The

. The present invention relates generally to a denture base, a
) method of preparing denture bases, and denture base components.
More particularly, the present invention relates to a denture base
10 used in treating dental diseases such as dentulous jaw and multi-
teeth coloboma, a method of preparing suchl denture bases, and
denture base componenfs immediately used in making denture

bases.

Background Art
15 In treating denture base and implanting dentures to cure

edentulous jaw, multi-teeth coloboma, etc., it is essential to give

exact occlusion in the treatment of dentures and brimed teeth.
CW In order to give exact occlusion, the common practice is that
dental doctors and denturists analyze the anatomical form and
20 average value of hard tissue of each patient, and recognize his or her
individual digestive movement of lower jawbone in the mouth with
the help of virtual base lines and planes of the mouth and the
circumference thereof. In practice, the dental doctors and
denturists use those generally applicable data, and reconstruct

25 patients' occlusion on the individual basis.

The reconstruction of the occlusion of each patlent mainly

depends upon the doctor's or denturist's individual skills. The




19 May 2(c)0U ,, dependence of practitioners' individual skills has made it
difficult t.c> quantitatively collect, the data about ooclusion ideal for
‘each patent set up a standard of what occlusal force and il.'s strength are
i deal for each patient. Because of |ack of the standard applicable to
-patient .5 by patient, it is time- and |abor-consum ng to nmakega1dentie e
base which can satisfy patients, such as those suffering from edentul ous
jaw. Therefore, an object of the present invetion is to provide a denture
base and a nethod of maki ng sanme whi ch enables the 10 achi evenent of exact
occl usion in a rel deperdencehe praveitiod: ref irtdiviel u:Miskhll¢ hasheade it @ilichy (o
utilizing the resul tanh of.H&ct uﬂ%occl usal forces. SUMVARY OF THE | NVENTI ON
According to the pfeaBHtativelyfollsst theeademboné oselseiamidadder cashgutient
plurality of dent g nd fixed in a.plastic or netal bed, :
wherein the dent u;ggg%af? Eé Sg&?(g rg(gﬁp gIhSEQC%”t“H?{‘ﬁé" dad 't'J’Sf’Uﬁ"‘é*’t‘JL\'?‘é“ iderlssed
based on the cent rachpedtdncet R Sk ant gl Vi D radi us
of curvature R of theﬁ?pﬁrzrtzl }?%’C\F/}v’lf(:)l';?l éfg@g'f;‘?ffg?;{tZﬁqhggbt<?§l,1fg?)?ﬁ§%§{?trcgl}§gf ﬁg
patient's bothot elygatient, eds iotirhéeard hgadcomithnihe A A h dan@iird hsse
standard resultant of the power produced at the time of occlusion. The

st andard result aanthhéaPsS%t#SafVeNiMlytsa shich e sctruse i ffigrin p dovaert en (pdi wi

set at the forvvagjdvgenter of the patient's frontal sinus on the X ray and
a lower jaw angle.” 25 According to anot her aspect of the present invention,
the nethod of naking e- I.ar r ase includes the. 6 steps
of making a denture batsrlgﬁefrgla% étairﬁgﬁﬁiegpggpg'gﬂ]%ar%ﬁg?gl@h‘ml’%%lsﬁﬂe”rb’é(f-(ihedt' s
nmouth patient by dettueatbaseancthdoiaepié il 3f dRAKMAE same which enables (he

10 achievement of exact occlusion in a relatively short period of time

with the least toil by utilizing the resultant of actual occlusal forces.

SUMMARY OF THE INVENTION

According to the present invention, the denture base includes

15  a plurality of dentures arranged and fixed in a plastic or metal bed,

wherein the dentures are arranged along with the occlusion curve

expressed based on the central point set up on the resultant line

showing the radius of curvature R of the optimal row of teeth

C) 03 obtained from the X-ray of a patient's both temporal areas of the

20 head, and the direction of the standard resultant of the power
produced at the time of occlusion.

The standard resultant line is preferably a line connecting

between a point set at the forward center of the patient's frontal

sinus on the X ray and a lower jaw angle.

(&
b |

According to another aspect of the present invention, the
method of making the above-mentioned denture base includes the
steps of making a denture base foundation to a pattern taken from

the patient's mouth patient by patient, and preparing a denture



|

19 May 2006 portion obtained through a separate process on which --
required nunber of dentures are fixed oil | he denture base foundation on

‘the basis of individual data, especially with a radius of curvature R

which is proper to each pal ient. 5 According to another aspect of the

-present, invention, IIl nmethod is nore sinplified by making 19 Mgpboee base

to be fixed in the patient's jaws to a pattern taken fromhis or her
mout h, and then fixing he dentures on the dehture base in such a manner
not to spoil the patient's facial |ook. Mre specifically, individual radi
of 10 curvature aPertien @binwd thumahe santal esyroanss answiiable rgentode

set is previously sel cteqi 1 n acccord nqg W t,h‘ the s_'i‘ée, p}frthe,(‘ienturﬁ )
base depending upomUIDETO dlenturies #ralnad ogr theud gatlied bt et imda i on The
ment i oned ?‘bove, %i?%&ﬁﬂﬂﬁ@#&%{f ('lﬁ(lglq rkh)%[:ﬁrlBPR\%fﬁr;?b:’;-M’iu.i Qﬁ” gﬁ‘?ﬂ&%ﬁ- t}@se
conmponent includes a radius o 5 CUrvat ur e curve, as an occlusion
curve, whose cent ayhich i@proper té eath hanienki ne, and di spl aceable with ages
toward the lower jaw, the dentures being arranged and fixed along the
occl usi on curv&. DifferAantondipestoofindemunepietsef dbeppnend e ndrapalrted

fromdifferent occlusiqgn curves, and an ideal one |s selected for .a ,20
particul ar pati ent“,‘eéﬁg issmpir%ééimdill\‘?'é‘ﬁn’é\ﬂé’l‘“ Sitail ke e hashel onba diedsing ne
patient's nouth, VS| A . [ 0GEe - ' t es
o & short per odthaRieaF RS WP BURTERSEhiTBY haP molEH, HhR BpRT

resultant. curvefi@ing he deathfeY of tRE deHs@e hA(CAPsuad hAANRKARE LB @poil
dentures are 25 fixed along the occlusion curve. This procedure is - .

adv?ant ageous in tthet patemét rfackbt koknondhtre ospecifichHyweadivitealippeit ofnd
e ok A L R o M oL RE0ES TS Sl B0 18
y 2006 ;
set is previously selected in accordance with the size of the denture
base depending upon the individual radius of curvature obtained as
mentioned above, and permanently fixed there.
Preferably, the denture base component includes a radius of
15 curvature R curve, as an occlusion curve, whose center is on the
resultant line, and displaceable with ages toward the lo;;i"(-rjaw, the

dentures be‘.i-ng.armng'ed and fixed along the occlusion cuive.
Different types of denture base components are prepared
(:) ) from different occlusion curves, and an ideal one is selected for a
20 particular patient, and is {ixed on a model obtained from the model
of the patient's mouth, thereby simplifying the process of making

denture bases in a short period.
An occlusion curve is set by using the direction of a resultant

curve of the patient's occlusal forces, and the expected dentures are

25 fixed along the occlusion curve. This procedure is advantageous in
that no detrimental moment occurs between the upper ind lower

jaws and the teeth therebetween. Thus, the process of making the



‘denture bases effecting ideal occlusion for each patient. Thevpresent.

i nvention Provides a nethod of preparing denture bases which includes the
‘steeps of repreesenting a resultaant |ine of the patient's occlusal forces
on a roentgenogramtaken from5 the patient, setting a central point of a
-radius of curvature of the occlusion Iine on the resultant lj9ngay 2006
representing an occlus-ion carve on a occlusal nodel, the occlusion curve
having a radius equal to .1 distance bet ween! t he central poi nt and the
occlusion line, and fixing dentures along the occlusion curve. 10 The
resul tant. |ine i sd¢nfuredasys#lfechagodanketilngcnner prohtlioht. t he patient's

frontal sinus appearing.gQn the roentgenogram and the |ower jaw angle. and
the resultant, line is U@Bd [E’E?Sﬁf‘hvv'ﬁi‘fé”g’dbl R Vdrhes cilﬁr{}é).{\ﬁ*f‘llm_e“ﬁ/r't"i‘gh'lr&t”or
according to the R{e‘?ft%%é)ds@?{%iﬂcﬂ”'n‘i-.ﬂﬂhtl:e: rﬁf‘xz.(.-,%5oPmﬁ-«ﬁmx‘.’.pdeﬁr&.\hﬁ‘i.uhL
can three-di nensi onal Ty ‘draw an occl usion curve ‘i deal ‘tfor patients on the

occlusion nodel: lasd 6lkhy paltleritRChdéfies] Bramdeh Fvanagbnog@m (ARcAr fFom
capable of drawing it desired occlusion curve, the arm being

t hr ee- di mensi obal Itherpata¢mth|settingre cepbweil fpaal lof, a rhdiar vf culattore off thye
present. invention 20 includes a base, a stand erected on the base, a

| ower j aw suppor t OcEusiuhlgetan the roudeanighipgt seRroseRbBE FPetEBIOR $4R¢d to

the stand, an upper_ jaw support provided at the front of the r )
monber 8 rod verti Ry SHRBRLGNR bETHON Lt B ech gl LA o o
pendul um li ke arsphRSEbLAREEA the @RS HhaRl €anlNBe A RIRRINANB! ¥AH ANy
supported 25 on the upper end of the rod in a t hree-di nensional Iy _

rot 3t abl e~ mannedentarps ajl@eg thg opdubiohi tadet o a free end of the area, |
hereby ensuring that the pawl of the armis brought. into convicf. with is
model " of the 1@pper jawTs'wpwtltﬁaﬁdlmweﬁmrawléwpbgme, cIHY cHpEI P 66

the patient's frontal sinus appearing on the roentgenogram and the
lower jaw angle, and the resultant line is used to draw the occlusion
curve.
The articulator according to the present invention can be any
15 type provided that it can three-dimensionally draw an occlusion
curve ideal for patients on the occlusion model hasi(:all_\?(,r'it‘"ih':clu'cl('-fs
a model support, and an arm capable of drawing a desired occlusion
curve, the arm being three-dimensionally rotatable.

More specifically, the articulator of the present invention

~—-

0 -

20 includes a base, a stand erected on the base, a lower jaw support
attached to the base, a rotary member rotatably fixed to the stand,
an upper jaw support provided at the front of the rotarv member, a
rod vertically inserted through the rotary member, a pendulum-like
arm whose length is adjustable, the arm being pivotally supported
25 on the upper end of the rod in a three-dimensionally rotatable
manneyr, a projecting pawl fixed to a free end of the arm, lh_m'(»h:\.:
ensuring that the pawl of the arm is brought into contact wil.!l\ a

model of the upper jaw support and lower jaw support, and by



rotating the arm the paw three-dinensionally draws an occlusion _curve on
a wax rimof the nodel, wherein the occlusion curve has a radius of
‘curvature equal to an effective length. Preferably, each of the upper jaw
support. and the lower jaw 5 support is axially adjustable. I. ,.
-Preferably, the face bow support. capable of mounting. the f@agaheoen the
articulator at. a predeterm ned position. The articulator of claim112 or

13, wherein the pair of arn1and paw conpr|Se a pIurallty of pairs
selectably fixed to the rods. 10 The face bow used .in present invent

i on includes a bas¥tapngthtearmedhetmivybaiogrdim nsipna iy v damé. ﬂ“d’l” Fhn

transversely extending fromthe b the tip,.ends of t ar Ims
engaged with the Cpue{tvf’g) agvagFun ?ﬂ;@ire i"ﬁ’elf'L ‘ptﬁ‘ ’é'é”"'g " 66\“ é'('j(\l/vf‘t hqq“mbx
rim support axialaiddbpesAhre dgul(d Snerident 11('1‘;;!((1’{” the foregoing
description, the feature of the present 1nvention is in the achievenent of
an ideal occlusion cur Peefeeplydugell ofnhtheppodal shp poinesnd nhmleaeh jaw
patient's roentgenogram In this way each patient, can enjoy his or her
i deal dent ur eSbasuppart isaaklendagstedddl e occl usi on. 20 BRI EF DESCRI PTI ON
OF THE DRAWNGS Fig. | is a perspective view of an articulator according to
the present invention;Pfefgralldy, stlee $acke bawewuppotthen @kl cafl atcarntsigwhei n
Fig., 1. 25 Fig. 3is a plan view of the articulator shown in Fit;. 1:
Fig. .4 is a pl anfacedwwobdh thberaiculgstdratiar psdiesarimumdd gosilion.Fig. 5 i's a
rear view of the articulator shown in Fig. 1: 19 May 2006 (.

5 The articulator of claim 12 or 13, wherein the pair of arm and

pawl comprise a plurality of pairs s<lectably fixed to the rods.

10 The face bow used in the present invention includes a hase
provided near the patient's mouth, a pair of arms transversely
extending from the base, the tip ends of the arms being engaged
with the patient's ears. wherein the base is provided with a wax rim
support axially adjustable. .

15 As is evident from the foregoing description, the featurd of
the present invention is in the achievement of an ideal occlusion
curve reproduced on the model obtained from each patient's

C) ‘) roentgenogram. In this way each patient can enjoy his or her ideal
’ denture bases which offer agreeable occlusion.
20
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view of an articulator according to the
present invention;

Fig. 2 is a side view of the articulator shown in Fig. 10

(S
<t

Fig. 3 is a plan view of the articulator shown in Fig. 1.
Fig. 4 is a plan view of the articulator shown in Fig. 1

Fig. 5 1s a rear view of the articulator shown in Fig. 1!



Fig. 6 is a sketch showng sa side of | he skull of :a p:at.ient: Fig. 7 is
a sketch two-dinensionally showng a resultaaut a f' occlusal force in two
“dinmensioens. Fig. 8 is a sketch exenplifving a resultant '111(l an occl usion
5 curve of occlusal forces; Fig. 9 is a front view of the skull shown in
-Figs. G.to 8 to show the direction of an occlusal force: FiggMQybeo@

di agram t hr ee- di naensi onal |y showi ng a occlusal force acting at the tine
of occlusion: 10 Fig. 11(a) is a plan view shéwing a unit. of arranged
t.ect.h: Fig. 11(b) is a perspective view of the unit. shoal in Fig.

11(a): Fig. 12 is a pl dnigvibew of kactedtowiegbasiee Hitge <3l sf appeicgpect i ve
view of a face how Fig. 14 is a plan view showng a main portion of the
face how 15 shown in Filgg #3sandhmigh tao-dunanpepafscthveng avesrllsme ¢ bee
bow in actual use. DETAILED DESCRI B.ION CE Tl |1 DRAWNG S Referring to
Figs. 1 to 5 an altieul'dPsi ! EROSMPCHE Y e 20 present: invention includes
a base 2, a stand 3 eregigd . QRSB iane .2, [ ac81 haw. R dec Rt he
opposite side of the st gﬁg gqgl;nbtghﬁzsh &\s(ﬁggl“&ngét il 6ﬂgfﬂgﬂwa§#agf?ﬁ (%n(egln\(sm,t]he
direction of tie lowrge@fosclakal Racedarticulator, and the 'transverse: .or
‘crosswi se' neans the direction intersecting the axial direction at right
angle. 25 A lower jaw slppdtis.a firand vae wadtbd skolt phownde Desue o BHatshomwe i s

axi al I'y adj ust abl nd tali take roper axial posit ion and a proper
aangul ar positi on%wgh“’r‘z’é’ﬁ’ t”,"f’%‘ﬁf'ﬁép éftral axis of t he articulator 1.

The posi tional adj ust . tgnitg oy e SHPANGL ihd AiGLIRELRlghnd o boand] e

G 19 May 2006 The face ow suppor s I ntegral
~support1l force acting at the time of occlusion;
’ 10 Fig. 11(a) is a plan view showing a unit of arranged teeth:

Fig. 11(b) is a perspective view of the unit show in Fig. 11(a):

Fig. 12 1s a plan view of a denture base:

Fig. 13 is a perspective view of a face how:. o

Fig. 14 1s a plan view showing a main portion of the face bow
15 shown in Fig. 13! and |

Fig. 15 is a perspective view of the face bow in actual use.

DETAILED DESCRIPTION OF THE DRAWINGS
'C) ) Referring to Figs. 1 to 5, an articulator 1 cmbodying the
20 present invention includes a base 2, a stand 3 erected on the base 2,
and a face bow support 5 on the opposite side of the stand 3. In this
speciﬁcal.ioh the ‘axial' means the direction of the long axis of the
articulator. and the 'transverse' or 'crosswise' means the direction

intersecting the axial direction at right angle.

.
o]

A lower jaw support 4 is attached to the base 2 «uch that it is
axially adjustable, and can take a proper axial position and a proper
angular position with respect to the central axis of the articulator 1.

The positional adjustment of the support 4 1s cffected by a handle G.




!

t hereby ensuring a unitary novenent Il they axial edirectiun. The support
‘3 includes a pair O sidewalls on 1llwright ;111(] left of the axis of the
articulator 1. Arotary nenber 7 is provided 5 in a space between the
sidewal I s of the support. 3 in such a mariner that it is rotated by an axle
-10. As shown in Figs. | and 2, Qe rotary nenber 7 is rota fgevaknQ0si ts

l evel state into a clock vise direction in Figs. 1 and 2 around the axle
10 and is fixed at 15" and 90". For this reason, it is convenient for
attachnment and del achnent 10 of the bel ow nenti oned upper jaw nodel. Knobs
10a are fixed to tHde Gprobowveseppsrtod tshertaxhkel 10(h vither Bice bive kwyolys (1 N
take a posilion <corresponding to the patient's jaw joint,. The axle :3 is
inserted in. a sl brexgbyangurineent gnesenndin wetdil 1gegticdn siide
axi ally. Each of the knohs 10a c_n,_}be -fl)rPan ded .wi t‘.h_.glrr_p er '{65 ,e‘qg,agea]bl e
with the ear of a face boW SFRBHort'§CHH Erd IKVEVI dBA Y 8" 1V Pt a4l
position of the axhg &prheaaQisb fhd Rft kg0 10 L."{;gﬁ.rnr_t«hﬁonﬂﬁtx"'f)ﬂ Plodded
spring loused in (I'te slot S. The rotary nenber has"its upper portion
hunt frontward5 anda @aphegbébwidn ithse idWehllPaNtthe Kigploeg 3lild &iscH hnmbiedefr om
its 20 rearward novenent. by a shaft. 15 whereby t lie rotary nenber 7 is
restrained from i tthatutlisrstateidohy amerdbyl (hai At aihvivig inhbitgs. thendotat e

menber is maintained at a vertical anﬁle S predetermned. . The- s_@q[t,,..15
is constantly bi as@RVeRSBPET Underiofd 'é’dag't"l'ﬁn”ﬁf levRb SEHG HY N GusERMAE he
slot. 8. The rota naher 1S . it h.an wpp =YV | 4503
therefore, it is g%g%'W@oﬁ’nﬁ’e‘#‘tllo‘g@(gﬁg@O%%%}wfggi Illlﬁﬁ{(ltls ?rjyt\)@ggbﬂ eaﬂlql

movement, is restpel. g s R AXi islBon e ifieft 28 & av¥BRidnEaldd dbnedni@d
through .the rotary nenber 7. rl'he rod 25 has :a double structure which

consi sts of a) ouelethesbelowe nid tivayeR0PHe 1 andode hildale: Beave (P dwhitdie i s
vertically adj USt(?pbAo(asi&!ngrlltls of the axle 10, wherein the knobs 10a take a position
corresponding to the patient's jaw joint. The axle 3 1s inserted in a
slot 8 axially extending, so that the axils 3 can shde axially.
Each of the knobs 10a can be provided with a mmhhor
15 engageable with the ear of a face bow. Two bolts 11 are provided to
limit the axial position of the axle 10, and bias the axle 10 under the
action of a spring housed ih the slot 8.
The rotary member 7 has its upper portion hent frontward.
() ) and a leg 7b in its lower part. The leg 7b is limited from its
20 rearward movement by a shaft 15 whereby the rotary member 7 is
restrained from its full rotation, thereby maintaining that the rotary
member is maintained at a vertical angle as predetermined.
The shaft 15 is constantly biased rearward under the action
of the spring housed in the slot 8. The rotary member 7 is loaded
25  with an upper jaw model, and therefore, it is urged counterclockwise
Fig. 1 but its rotatable movement is restrained by the axle 15.
A rod 25 is vertically inserted through the rotary member 7.

The rod 25 has a double structure which consists of an outer sleeve



|rotatable around the axis. The middle sleeve 27 is provided with an arm 30
‘inits upper sectlon such | hat. it is vertically rotatable around a pin
"31. Reference nuneral 28 designates a screw whereby the 5 outer sleeve 26
and the mddle sleeve 27 are joined together. The arm:30 is adjustable in
-length, having a pawl :35 at. its free end, and the arm : 3. 3908y 606
attached to any arm: 30 of different shape and size. It, is preferred _
that. arns 30 (with a pawl 35) of different. “Iengths are prepared so as to
select. a suitable one 10 depending upon the patient's a?e and body si ze.
The rotary menber £6i gangr avinsheld leni tlhean &ppehuﬂamhsupymrﬂ '40hat(ﬂﬂt51nd

frontward end. wherein reference nuneral 15 tes magne
iron piece V\herebyr(ét“j‘%\k’/\tenﬂéfél'ﬁ 'é"at‘t'raclli‘ﬂ ‘1“‘&@? éﬁr‘l"" “Thig lé{r“t‘f‘ u'lmit'g‘r i

operates as foll OV@U mhﬁsgz:'j} W\(e( tqu Ucﬁ lﬁt aI”CHI lh% ?QI lhtl( ounr{ her

achi evenment, of OCC usion B resu OCC usa rces. n (0]

words, the tissue Wwonked aRe@@r;hus'.ﬁrm]@pnswt(ﬁ QN TR GULUR. W NARSRIET 1M 1)
and masucer | us temporlis (nit). The force produced by themis expressed in
vect or possessbng atiteesldesn 2onahdramin iddde sldeve dsakepm@Dtaicshorer ed that.

t hese resultants differ,? with patients but as shown in Figs. 7 to 9, it is
directed toward a poi nt bRI)ar"h s ﬁélltj%{éb'r(‘htjbdf’ntﬁﬂl t}h'e"ﬁtf dnt’«‘Wédfgef‘bF“t he

frontal sinus (i i ve theg-nasi X it

occl usi on of the f ‘fﬁ(? (ﬂm(arf(ﬁ"bg"i(é'" g‘ g8k ’Ht’"gf ot:'b‘l d’s'i" 'ri“é’trpl?‘r{‘e' tB};{ck

teeth, and Pcisgth I, 1Q{earytthr [{Bfre it The, 080! i ; ting

on the Pob of the b ZE)géte}eft h, z and ltghbﬂo‘ggl(tﬂlsgf " J?@E‘ Q? g@ﬂ‘ngqgrﬁ\et I\je)) gg are
ect or possessdifferehe Jedigtths:tnﬂn ﬁzlftqmmlnsEl gs B @anectt ke waldileonabi p

between these occlusal forces and their resultant. P is expressed by the
fol I owi ng 19 Yy (ﬁtﬂ@@l(’éqgatm@ntho patient's age and body size.

The rotary member 7 is provided with an upper jaw support
40 at its frontward end. wherein reference numeral 15 designates a
magnet made of iron piece whereby a jaw model is attracted thereon.

The articulator 1 operates as follows:
15 The feature of this articulator 1 is in the achievement of
occlusion based upon a resultant occlusal forces. In other words,
the tissue worked at occlusion consists of masculus masseter (Mm)
and masuculus temporlis (mt). The force produced by them is
Y ) expressed in vector possessing direction and magnitude. It has been
20 discovered that these resultants differe with patients but as shown
in Figs. 7 to 9, it is directed toward a point (N) in the neigltbo’rheorl
of the front edge of the frontal sinus (immediately above the nasion),
In Fig. 8 Pa is a point of occlusion of the front teeth, and Pb is
a point of occlusion of the back teeth, and Pc is a point of arthrotome,
25  The occlusal force N, acting on the Pb of the back tecth, and the
occlusal force N. acting on the Pe¢ are in vector possessing the
direction shown in Fig. 8 and the relationship between these

occlusal forces and their resultant F is expressed by the following



NTHsi nO N, stnO., NrosO N, .cos0.-V 5 However, the resultants
of all patients' occlusal forces do not. concentrate toward the point. O
“(Point N), but they differ with the conditions of aging bones. Cenerally,
the resultant, of occlusal forces gradually concentrat es toward the point.
-P on and along the line L (called "resultant line" or "vectq® M4} 2006
connecting the point N 10 to the point P of lower jaw angle. This state is
diagrammatically illustrated in Fig. 7. It, will be understood fromFig. 7
that the "should-be" point 0 (N is displ aced to the point 0' because of
agi ng, thereby cagtﬁjmoﬁ ‘he radius of curvature D of the occlusal curve to
change to D, and arc Cto change to C. 15 If a circle is drawn :
centering about a point, on the resuNfant?, |Npeinl().whose position differs
frompatient to patient. it wll he supposed that the ideal occlusal
points gather on the line L. The pdintosi(s, ré\.atoisvblylfeasily found fromthe
row of the patient's renmaining teeth and a roentgenogram The present

invention is 20 based upon this discovery, and is to teach that the denture
t her eb uri,ng an

exact. ideal ofchusi on ReFesaFi *i’ﬁ?é”a“t“'rﬁr)'g‘égf"é%‘hfpg{'gph‘cé“ clight Bivithanhdl

exact, ideal occlusion

occl usal forces [ , Jof
teeth shoul d conpaﬁ/rﬁ:e??afﬁ%t tﬁm Eﬁqupg gdt%]gr(l)ag?(ﬁpﬁ\g@()cmfl 3(‘)‘#%’23'%3%
occlusal force actomditiohbeof iaggn@f beaed. USGoReasIEhoMe ir(RulFirQ oFGhde Rlih)e

follow ng relationship: 19 May 2006 1(.1 N, rc+N,, | '=2N, cos % (|
forces gradually concentrates toward the point. P on and along the

) ' line L (called "resultant line" or "vector axis") connecting the point N
10  to the point P of lower jaw angle. This state is diagranﬁmal.iizally
illustrated in Fig. 7. It will be understood from Fig. 7 that the
"should-be" point 0 (N) is displaced to the point (' because of aging,
thereby causing the radius of curvature D of the occlusal curve to

change to D', and the arc C to change to C".

15 If a circle is drawn centering about a point on the resultant
line L, whose position differs from patient to patient, it will he
supposed that the ideal occlusal points gather on the line L. The
point is relatively easily found from the row of the patient's

C) ) remaining teeth and a roentgenogram. The present invention is
20 based upon this discovery, and is to teach that the denture bases
should start from the preparation of the arc, thereby ensuring an
exact, ideal occlusion for patients. _
Practically, since each of the occlusal forces acts three-
dimensionally as shown in Fig. 9, the axes of teeth should comply
2b  with the direction of the occlusal forces.
Each occlusal force acts at the time of occlusion as shown in
[Fig. 10 in the following relationship:

- >



-y N, r+N.,,, | =2N., cos y6 .. (2) 51 1\,1j=INIj=N --(3) 0" I N
~~l=IN~~, 1=N. -- (.1) 2N,cos$, sinO =2N.,cosg4 andsinO,--(5i) 10 2N, COS
‘cb, - cos O, +2N., c:os O., cos U=F (6) where the arrow Z in Fib. 10
indicates the front.. The subscripts It and L in the equations indicate
-the right and the left.. The angle 15 made by the vector N ligva¢d20h6. is
expressed as 2 x 01 Anong the two circles E, and E, the forner is a circle
containing two teeth and N point 0, and thelfatter is a circle includi ng a
jaw . hint and the point 0. O, and O ., each are protected angles. The

1i 111, representing theNreNiitlaal, ®@xick, a verti'ddtP line, and the line II
20 representing the sumof its own, the line Gindicating the sum of

vector NIT( and vector N?,, ~and vector N..,c, and vector N.,,, is in the
vertical plane which all diyides the skull into the right, and left.. Since
the length of the resu tl\é;nf",Ndl.i meN: wessured fromithe roent genogr am of
patient's tenporal areas of head is two 25 dinensional, it. is desirable
to rectify and use it. ag :r ree di mensional length. This operation can

h
be easily rectifiecl usyng t ingle /) fromthe,l ength of the
t wo- di mensi onal’ |ine Iu'i M'éhﬂpﬁh'e,a_?g’ May 2006 || gyntral line of a head as
Pig. 9. A practical procgss of _ymking a denture base for a particul ar

patient utilizing the above-nentioned principle will be descri bed:
| Nugl=INy,|=N. - (1)

) . 2N, cos@, -sin@, =2N,cos¢.and sin@., -~ (H)
10
2N, cosp, - cosfl, +2N,cos ., *cos@.
=F - (6)
where the arrow Z in Fig. 10 indicates the front. The subscripts R
and L in the equations indicate the right and the left. The angle
15 made by the vector N,, and N,, is expressed as 2x ¢, Among the
two circles E, and E., the former is a circle containing two teeth and
N point O, and the latter is a circle including a jaw joint and _t.ho.

point O. &, and G, cach are projected angles. The line L

Q

representing the resultant F is a vertical line, and the line [l

20  representing the sum of its own, the line G indicating the sum of

vector N, and vector N, and vector N.,, and vector Ny, is in the
vertical plane which all divides the skull into the right and left.

Since the length of the resultant line L measured from the

roentgenogram of patient's temporal areas of head i1s (wo

dimensional, it is desirable to rectify and use it as a three

ts
by |

dimensional Iength. This operation can be easily rectified using the

angle /3 from the length of the two-dimensional line L. and the




First, a side photograph (rephal o-standard photograph) of a 5 patient's
!head is taken. Then, a foundation for the denture arse is nade in a known

‘way; that is, the pattern of the patient's upper and |ower guns is
-inmpressed on a tray filled with an inpressing agent, and gypsumis poured
of resin is jpgEyIDOENe

.onto the nold to obtain a plaster nodel. A bed

pl aster nodel. Finally, an upper and |ower 10 alveolar rins (wax'rtns) is
fabricated. The wax rimis put into the patiéht's nouth. and the patient,
is requested to bite so as to fix a central position of the upper and

| ower jaws. Wil e camdraabine iofire lamel b figrf). the wax rins are joined
together with wax. In tgs state, the afflnlty between the wax rins 15 and
t he cheek nucosa and th Bh’t%ﬁbl)a@(péar‘drwé ‘Hite ikt ked band (omw.bﬂauul r
renmedi ed. The j0| rought into contract ster
nodel , and provi si gg]ev\et "lfl"g‘(’élgatthégaf(ﬁérm(I"f "i“é'dn*b’dHt' & Hwhtl’rﬁ‘ lesgy 'It?’i‘ ul at or

| by use of the face bom;39., ?ﬁ(?dvﬁ‘g h%?'(?giw“\g)'l}n do )gxsalo el P]l%Sgﬁ(télE)%rflﬁﬁE{ E?IW 50

includes a pair of arns 52 and mat eri a

extending ri ght waatieatd Heefdt atatke nWherigin hﬂum(ﬁ”&h [ROfHd 96‘11fo otfhﬁs('afs
constitutes a base 53. Accordingly, the arms 52, 53 and the base 53 are in
one pi ece. PreferBide inga kingwal Wiy, ofiatnest ahe lnalt&narcd thentat2m tsogepdennd

Al ternatively, a netal Pl at.e .havi ng width of a few millinmeters to a few
tens of nillinetdP¥eLHHH 'ﬁéEtP“"f*ﬁ‘éF BAs® Ly ih%lf*dswvét anRtinENegs IDgshupRd,

and projects fro |on vi ded wi,t h
rimprovided in a%ggwlé J,Be,qﬁ% l?hg%fégl{}égq‘g 6-9;0 a¥‘?1 g?h‘é’raﬂ]@d‘plr oaﬁ"g‘lZd

wi th engagers 5- bfabsireaEmdde dh %di)WE@%ﬁS/h%dth?‘lﬁélW A ‘?lpp'@%‘%(f‘ﬁ‘?\(-e; he

ear canals. The base 53 includes a slit
alveolar rims (wax rims) is fabricated.

The wax rim is put into the patient's mouth. and the patient
1s requested to bite so as to fix a central position of the upper and
lower jaws. While the wax rims are bitten, the wax rims are joined
together with wax. In this state, the affinity between the wax rims

15 and the cheek mucosa and the outward appearance are checked and
may be remedied.

The Jomned wax rims are brought into contact with r.he plas'(.er.
model, and provisionally fixed together. It is mounted on the

C) 7y articulator 1 by use of the face bow 50.

» 20 As shown in Figs. 13 to 15, the face bow 50 includes a pair of
arms 52 and 53 of resilient material, such as metal, extending
rightward and leftward, wherein the branch portion of the arms
constitutes a base 53. Accordingly, the arms 52, 53 and the base 53
are in one piece. Preferably, a plurality of metal bars are bent

25 together. Alternatively, a metal plate having a width of a few
millimeters to a few tens of millimeters can be used. The base 53 is
substantially U-shaped, and projects frontward. The base 53 15

additionally provided with a wax rim provided in a patient's mouth.



in which a wax rimsupport. 60 Is slidably fixed. The wax ri m support. 60
consists O | virtually circular neta | 5 plate (alternatively, plastics
"or any Other can be used), and a rimon a fixed part 61 designed to fix
the wax rimthereto. This fixed part 61 consists of a rimof the netal
-plate which adhered to a recess of the wax rim support GO at1oV@aRt2006
angles. The rimis provided with a plurality of pinholes 62. Te wax rim
support 60 includes a groove 10 63 cut t onard the center, and a nut 65 is
wel ded near the pQrt of the grooye 63. The nut 65 is provided wth a bolt
66 having a knob @ eviHigh are Providpb et ngagerhdilad orch e wask vigrclre

bolt 66 is rotatall e but annot nmoye in the axjal Therefaore, the. turning
of the knob 67 15¢3LR&"¢ ‘é‘“\ad}f“r'i '\'r‘“” (ub'p(d?'f"l%'pi 'ﬁol)%"\/é'ifﬂ? ”élﬂj’u'se'hle . It

is noted that thguwakidh Wﬂpﬂﬂwﬁﬁg."jﬁ?ﬂé@?‘t < l-(ihq&,g,qgk(lt(p the illustrated

enbodi nent, and can be variously e face bow 50 is provided with

an arch menber 68 by Thangaofirig NIt &8Bco @D tovIFRASIN €120 AN e:]
between the two 20 |jnes; nanely, the |ine connecting the base 54 and the
wax rim suppopt Gdaten@ltemnatively, tdastits oeany oTher ancheneseoBr 168 4 sim on

provided with an e er 69 .to be fixed between the patient's eyebrows
(the root of hi saﬁ‘gﬁpa%ébf{.es\m’é’r‘j fa ﬂi“sﬁ‘ WY rip HAespex bfl"stfh‘é*dak”b'ﬁ
menber 68 is exagtl . t he i.nt. ) The, f how 50 is operated
ns Fol lovs: Firept SReREERFH 56 hERhailbpafi WiIEh SRR Febien ™

he or she is reagrsivas i HifForttGo &0 rashttthElegi dpha ra@NEALVRRS W@, of

the upper and |ower jaws. Wiile the wax rins are bitten, they are 19 My
2006 13 /j oi ned t;dgeai'iey ofiipihheles.62.n Thiveas rahesuppoet $0f inelddedeatgr@ene (he
WX 10 63 cut toward the center, and a nut 65 is welded near the port of the
groove 63.
The nut 65 is provided with a bolt 66 having a knob 67 which
is slidable on the inside of the base 53. The bolt 66 is rotatable but
cannot move in the axial. Therefore, the turning of the knob 67
15 causes the wax rim support 60 to move for adjustment.
It is noted that the wax rim support 60 is not limited to the
illustrated embodiment, and can be variously modified.
The face bow 50 is provided with an arch member 68 by
means of a pivot 68a, so as to measure an angle between the two
20 lines; namely, the line connecting the base 54 and the wax rim
support 60 and the resultant line L. The arch member 68 is
provided with an engager 69 to be f{ixed between the patient's
eyebrows (the root of his or her nose). When it is fixed, the apex of
the arch member 68 is exactly located on the point N.
25 The face bow 50 is operated as follows:
First, the wax rim 100 is placed in the patient's mouth, and

he or she is requested to bite it, so as to decide a central position of

the upper and lower jaws. While the wax rims are bitten, they are



rims and the cheek nucosa and | he outward Appearance are checked and may
be renedied. In this way, the wax rims are fixed to the face bow 50. In
"order to fix them the fixed portion of the wax rini 5 support 60 is pushed
to the front. of the wax rims in the patient's nmouth, and pins are _
-inserted into the pinholes 62 in the rinms. The joined wax rin® Ma@2606. in
the articulator | by use of the face bow 50. Before the setting 1s done,
the angle to the vector axis (resultant Ilnéf of the race bow 50 is
measured. As shown in 14 ig. 15, 10 there is set a projected |ine L which
connects the p0|rmﬁnﬂﬂdﬁvgﬁhb€1paﬂnénn-énﬁéad ertd. Uhenﬂuwérlyamxamghe\(nﬂ
the illustrated exanpl e, ojected line of the arch nenber 68). As the
| ast. step, the afyP éa”é'eﬂ%&i‘f 4‘hé“f<éféé«'b' ?E‘:O)‘Ht‘)‘ijﬁ'f*e'd’ldﬁ'"t'ﬁé" paftrbmk(ahd
the line is neas n liystr e the ang le a X
orojected 15 Ii lélhﬁ) m(a's b h%n'ILAua, ?Hqﬂl\ X‘ngr'ﬁ% Hé't" Ll gh(g(lié() (h(
the angle in thef@:@amwsa(ﬂe I\H 6Mcquansw)h) ﬂh@kﬁ{b(ﬂ bo hﬂ?torqnglﬁxmnt he

sagittal plane. of a skull (the halved sections of IS neasure
For this reasdn,suppord @kss matshe dt 0) tkadmne Mwh(arwgi\e:QQKnaCtH(yphyman'sZO

i nstrument swtable for exposing a sagittal plane; for exanple, an
i nstrument whi ch BaHtRxped @ins §ag|lm<a?v<bnra!n)el h(usnnﬂih@kﬁhé’pm ¢ rNnsposi ti oned

Sagi tral pl ane obt ai nod Mool iy B eVt PLle SERGu iy ﬂ‘?k»eaéq o easure

sagittal plane obtaine

the angl e accuratfgée/bows0%ef BEId1BG hth»o'ﬂ g rg’doh@etli@gﬁéﬂw}'\’f Er? AAGr Rl St er

nodel is omtted) set in the articul ator i'S ptovi engagers
fixéd to the jafrgsoiltame l(mdf)a)ﬁmhp faoelboW @30 Bf meheuraxi.s ADxho@ndnting. NI ght
of the face 8ow support is adjusted so as to cause the face bow 50 to
face 19 May 2o6there %Soée‘QB arojgcidedareknivhisd anghectst thee ppimdviNous| ghe

measured angl e patient's head and the lower jaw angle (in the illustrated example, a
projected line of the arch member 68). As the last step, the angle
between the face bow 50 mounted on the patient and the line is
measured (in the illustrated example, the angle @ to the projected

15 line L).

In this case, it is important that the angle (i.e. the angle in
the exact side viev? of a skull) taken at right angles to the sagittal
plane of a skull (thé halved sections of a skull) is measured. For this

(j - reason, it is desirable to measure the angle correctly by an

20  instrument suitable for exposing a sagittal plane; for example, an
instrument which can expose a sagittal plane using the point N
positioned at the center of the patient's face and jaw joint near the
ears. The sagittal plane obtained in this way can be effectively
utilized to measure the angle accurately. |

25 Referring to Fig. 2, the face bow 50 (the plaster model is
omitted) set in the articulator 1 is provided with engagers 54 fixed to
the jaw joints (the top ends 10a of the axis 10), and the height of the

face bow support 5 is adjusted so as to cause the face bow 50 to face



!a). The jaw joint, is ear the ears, so that it is easy to rebuild the '"ret
‘for individual patients. The axis 10 is provided with hol es adapted for
“insertion of 5 the engagers 54 of the face bow 50. | n practice, the face
bow 50 is fixed by dint of the resiliency of the arm52. If the resiliency
-is insufficient, and. the fixture is found unstable, any deviocea§ebeas
rubber bands, can be used to bias the arns topward each other. In the
articulator 1 the resultant line or the vector' axis is expressed by 10 a
vertical rod 25, thereby enabling the face bow 50 to stand at. the angle
a, where the angl etBe roHT Aba Mol mIneest N Fhgmrevighgivemegsuribapgde or
e oS A Ry ST TRl SR ML s LR Do f P

articul ator 1, t he %4

facilitating the s lent oeperations. After 15 the angle of the face bow
50 i s adjusted, thgbqgﬁggf@&m%%f&vg shifted to the articulator 1 with

this adjusted angle mai nryengeis PMds firsOflled ReMEHAIeTHER ddN R BEBIrOOMW 46
renoved. On the other hand, the resultant |line L which connects the point.
N (poi nt that thhe thesuéngagerdi 5£0f she favd lidve 5601 i PFraotica, {lewbwejtamy HQ0s
angle is witten on the cephal gphot ograph obtaj ned beforehand. In this way
a patient's occludPed &yr it elithe igaHiangyagkéhe angdan Hodw 1 banpoiikt )

i s obtained, and tihe 1ecrl.lt er 0 (gft_ th@vtoc‘cl 145* on (gurvﬁ { li sqse,t on (’g Qel_ .
resul tant |ine L. ‘HEVCENe 3R t’_Qﬁc XY Er Gl bt PhEY eol@Vuds dﬁ'c_br“be)"“
between the cent erufheNBahilg, PRh HRNhsSd 06 HiXS AP AME ¥ Erd hen AdbES A
the occlusion curve) is neasured by a cephal ophotograph, and the arms 30
andjthe pawl 35 atlee adiivaladr dothd hatultdt limasunhd vdceanabie is eapsfeetldd t o
the nodel. A curve is drawn by the pawl 35 of the tip end of the armaon 19
May 2006 15 10 a vertical rod 25, thereby enabling the face bow 50 to stand at the
angle «a, where the angle of the face bow is almost at right angle to
the vector axis. As a result, when a plaster model loaded with wax
rims is set in the articulator 1, the rims of the model is kept
horizontal, thereby facilitating the subsequent operations. After
15 the angle of the face bow 50 is adjusted, the plaster model is shifted
to the articulator 1 with this adjusted angle maintained, and fixed
thereto. Then, the face bow is removed.
On the other hand, the resultant line L which connects the point
C_) ) N (point that the resultant directs) and the point P of a lower jaw
., 20 angle is written on the cephalophotograph obtained beforehand.
In this way a patient's occlusion curve (curve which passes along an
occlusion point) is obtained, and the center O of the occlusion curve
is set on the resultant line L. Then, the distance D (radius of the
occlusion curve) between the center O and the patient's occlusion
25 curve (the radius of the occlusion curve) is measured by a
cephalophotograph, and the arms 30 and the pawl 35 are adjusted so
that the measured D can be transferred to the model.

A curve is drawn by the pawl 35 of the tip end of the arm on



the wax rins of the plaster nodel in which | he upper and to er j;r~~ are
unified into one piece. At this stage the axle 25 supporting the arm30 is
"kept. roetatable. thereby enabling the armto rotate around the axis 31. In
this way, a three-di nensional arc can he drawmn. The 5 axis 31 supporting
-the armcorresponds to the point N, and the drawn are repregemiay 2065
patient's occlusal curve. The arm 30 can be fixed in a three-di nensionally
rotatabl e manner by nmeans of an adjustable &dupler. The skull of a
patient. differs frompatient. to patient. Taking 10 this difference into
consi deration, it the wagsebsany the pddjlustmoddanlehgthh heod pjidreat 080y j:the
shape and size of the W :35 (a pluraljty of pawls can be prepared, and
be repl aced when ﬁé’@é’s’ggf"s})’{‘"‘i HBE gAY p’b’s?l'ﬂ"r\'d'ﬂ”ﬂ‘aridl“‘\ié'r't'i'—’c-r’a‘I“ldéé]‘I!m Hey>
angl e of the rotar h.oly Lhe axial =~ positi of .the |ower |aw support.
1, and the axi al Sﬁgﬁgggl‘gptt’hgﬁd%'3;%@3&?] éW‘ﬁg,"%éé‘a‘é“ﬂ "’éBHi'évé”"“HP

occl usion ideal fegke @REN3PAL ¢ Ewa\:,”;'lqupﬁﬁnﬂnﬂi(LtQW?\rrc Gh Hol dB@he The

vertically divided along the drawn’ occlusion curve, ‘and then a denturé€ is
i npl ant ed one Hy axise3al angpdrhimgatbd-simpadrvaxordsmo Maeepsip@cNf i:aal [the t he
dentures for the upper jaw are first, placed on the wax rimfor the |ower
jaw, 20 and provi@iahalaxe Fepaedentshéhoapatiemt's oxcclusel wppee. jaw i s cl Thnsed
with hot water, and i resi n.base is exposed. The bet n the denture
row and the resi r?rﬁléé"léf%"t e d i § ‘E‘égf "é@(*."ﬁ'qf@%gﬁﬁ“ﬁﬁ , MY IuBber
jaw is renmoved fnpeabhder FhtiGHER Juppd the gap is filled wth resin so
as to effect the integrati orgﬁof‘al:b?{fe]%%ﬁture rows. 25 The denture row of
theyl ower jaw is fixedThbukulhifa phrdeut @ iffsROLHoth pst,i@hpwghﬁoaw PRIz W th

t he upper jaw. The procedure IS the same as that. described above about
the Upper jalf - thisydiffeseneointaree npitbarakionoi por aedesgatyhie adjiuki ébe baset hand
the denture row (i)tstl%egaxwr%y&%q,?ng shape and size of the pawl 35 (a plurality of pawls
can be prepéred, and be replaced when necessary), the axial position
and vertical declining angle of the rotary member 7. the axial
position of the lower jaw support 4, and the axial position of the
15 upper jaw 40, so as to achieve occlusion ideal for each patient.

The upper and lower wax rims are vertically divided along
the drawn occlusion curve, and then a denture is implanted one by
one along the ar(:h"shaped wax rim.  More specifically, the-dentures
for the upper jaw are first placed on the wax rim for the lower jaw,

20  and provisionally fixed. The wax rim for the upper jaw is cleansed
with hot water, and its resin base is exposed. The gap between the
denture row and the resin base is temporarily kept as it is, and then,
the upper jaw is removed from the articulator 1, and the gap is filled
with resin so as to effect the integration of the denture rows.

25 The denture row of the lower jaw is fixed, but this fixture
should be done in agreement with the upper jaw. The procedure is
the same as that described above about the upper jaw. Thus. a

denture base incorporating the unified base and the denture row is



| G obtained. This denture base is finished into products, wher "irr it is
polished if necessary. In the enbodi nent, described above, the al-Ch-shaped
‘rurV( for the denture row is based on (he cephal ophol ograph of .1 p,rl ion
t S 5 head. Alternatively, a nore sinplified nmethod is al so possible: The
-alternative nmethod does not. use a cephal ophotogr.rph, and ad ewy390sures
are provisionally fixed to the upper and lower alveolus rins transferred
fromthe patient's nmouth, and the patient id0lrequested to bite it to™
ascertain the optinum height. and angle for 10 the dentures. Wen an ideal
occlusion is found?b@Uﬁ@burEhmbdemUBdeu«CGH%@&heddbUapnadan.a@e&ﬁ@amqe
with the few dentures. ﬁh. procedure is the sane as that of the case of the
above- nentioned d6§8¥“¥a@ﬁﬁrﬁﬁ§€y Thus, the denture base which the floor

and the denture sequenc i 1 hs.aqbtaj ned, Finish processing of 15
polish required for thi gn ﬂgﬁt%’f‘g’"éﬁéﬁé%?k“i' )¢ ﬁe‘ﬂf‘ﬁl‘mg ¢ ‘é’rﬁz"l“ apel cirve
considered as a proeusd dentulel FIve iNVBYse PAREN URDM: T ol iy om
the patient's _mouth, the foundation for the(d'eﬁ?t Jﬁﬂﬂgéggmggg'f’?hﬁggﬁ n
his or her jas heaflirédterabtivedr edmoFasim phifiptiunadHdisof1s6 Rt es
suitable for 20 the pat,f',ent are inplanted in place in his or her nouth, and
a particular radius ofl Rialiarppsivies medhed dovsdnaly usef ®roephg lajchdatheraph,
plurality of dent . g radius of curvature obtained is utilized to
draw an ar ch-shap% %urrevué dé"'rﬁf'ﬁ%‘s ﬁi’ﬁs’?r"éhﬂmﬂlﬁﬁ-’f -"‘if‘?ﬂef’(déhf‘dﬂél"”'rtb IpWesne

et or m nation of 1t e aranrauanaielted R0 inkFo aey EE AR e P i "t

paw) of the arti dslreqeestedtio biemilf &chsded toin ldﬁ’n&;_btﬁﬁxlhﬁSﬂﬁghﬁ%inQaflrhﬁeilﬁr

E):c me- and | ?BOr t l'g %lrjlrtqlpe%’. avr‘}%egleg# Ii(rleeasl oacclctgrir(r))rll Iis?li?(;[uencil,r);lr ?(?gel?llzjl:'%’ccluiﬁtﬁluse
curve is obtained in accordance with the few dentures.

The procedure is the same as that of the case of the above-
mentioned upper jaw almost. Thus. the denture base which the floor
and the denture sequence unified is obtained. Finish processing of

15 polish required for this denture base etc. is performed, and it is
considered as a product.

In this way, based upon the jaw model taken from the pa(.i‘(ml.'s

mouth, the foundation for the denture base to be fitted in his or her

e ) jaws is first fabricated. Then, a plurality of dentures suitable for

20 the patient are implanted in place in his or her mouth, and a

particular radius of curvature is determined by referring to the

plurality of dentures. The radius of curvature obtained is utilized

to draw an arch-shaped curve on the rims, and unify the denture

rows in one piece to obtain the expected denture base. The

i |

measurement and the determination of the arch-shaped curve can
be effected by the arms and pawl of the articulator.
The manufacture of denture bases basically is time- and

labor-consuming, and requires a complicated procedure, because of



119 May 2006 17 the fact that a |lot of dentures nust be fixed on the wax
:runs along the occlusal curve. According to the present invention, a
“sinplifi'ed nethod will be provided: A denture base conponent 70 set. on
t he foundation along the 5 occlusion curve is prepared. Fig. 11 shows -1
-denture-row conponent 50 which is a nenber of the denture bagevia9rpement
70 having dentures T arranged an(] fixed oil;,4the rimP. The occl usion
curve used for the denture base conponent 70 ‘differs with the patient's

age an hysi que, ,an h ent,ures ,have a 10 varj.ety of types. .In order
tg enaH epp?a/tti gnt stﬁ%?ﬁé{v&a& BJBGOEHSPX‘@"&’“’”t“hli“rI‘ﬁ‘é‘Xt"Hr'é’é?/ e 'i'E"“dié'réi_"r’*éd
that nore kinds of twaﬁdﬂlgﬁ &ﬂ%'.dxﬂ.‘%or(%%cﬂ%eﬁubw -.«E.WP.iﬂ?&‘&{:i%h.”.-?’z%..ﬂﬁﬂ%‘«(ﬁ a
| arge war ehouse, and the inventory increases, a d t he mai ntenance |'s

costly. The opti numethodivgil Inf jspadedens is preferably a few tens; :30 to
50 kinds are 15 recommendable. The patient can select one fromthe stocked

denture base conponent Aadentigy hadeecorThenadl B¢ tetoddht Unendowwoarponéhe | s
set on the foyndatipon.(30 (indicated by the chain line in Fig. 11) _
fabricated in ccACAIREN WEHRVE hE nIg@RTedkent§-onh it e qyat | &ndlenturry gt h.
In this case, a d r fromthe pared variety of Kkinds
has a curve sui tagpéﬁoglreﬁ%\#gsg)g?:&%%dasmgrgé)fﬂé)irghgé@f@g'(' ?l)é“g'sg(t'%é’ﬁ"é"!:dgi/e
passing through ahpeimg deftdhe Terdi®hngbd b fidcd bhahergnop, a point 2 to
3mm away fromit toward the external auditory neatus, and a |line

t hr ee- di mensi onal | y i ntEheecthusipr berd tseéddohthowchaoee daserannetcenn ithe
patient's nouth, foundat.ion. The procedure is as follows

Firt &Q{chrf | X'etget(]){; ; ht(ai ! nglephvaguei agdijtheglantures have a

3t, the model Agvy apatient's peaanvephyeguei aadithegbm
10  variety of types. In order toenable patients to have a good choice of
their dentures, it is desired that more kinds of dentures should he
stocked but two many kinds require a large warchouse, and the
inventory increases, and the maintenance is costly. The optimum
number of specimens is preferably a few tens; 30 to 50 kinds are

15 recommendable.

The patient can select one from the stocked denture base
component as they like. The selected denture row component 1s set
on the foundation 60 (indicated by the chain line in Fig. 11)
fabricated in accordance with the model taken from the patient's
- 20 mouth. In this case, a denture row selected from the prepared
variety of kinds has a curve suitable for the patient's occlusion curve
is set on a curve passing through a point on the center of the
arthrotome or a point 2 to 3mm away from it toward the external

auditory meatus, and a line three-dimensionally intersecting the

N
o

tooth bow face determined in the patient's mouth, and fixed on the
foundation. The procedure is as follows:
First, the model having the vertically halved wax rims is set

in the articulator 1 along the occlusion curve, and the upper denture




i
{
i
i

in the articulator | along the occlusion curve, and upper denture 19 My
2006 row conponent. 50 Is qct in agreenent with the | ower teeth Then, (fie

“upper wax run gets rid of the wax and the gap between the plastic

foundati on and the denture row conponent 70 placed near the lower jaw Is

.filled wwth high quality instantly 5 polynerizable resin excel@tha?_rzobﬁe
ic

upper plastic foundation 71 itself In this way, the unified plas
foundati on and denture row as shown in Fig. 12 is obtained as the denture

base 80. As a mj Orro@ﬂ(\.éﬁﬂ[){:‘)‘ﬂ?nﬁf)()(iL L& Ry S%E-Rﬂlmi-nﬁ?’?ﬂi P 1 A6 iy oved
met hod of preparing a denture base dispenSes wth the necessity of 10
impl anting dentures in h@htaundatagn 6Q:.Kabnhgatied iltyf aercandangrl wht hthe
shape of the patient's nouth. This i's very economcal irid [|abor-saving.
The prepared dent ubetwesw theeplanpt dntiodabicongnd hde dodlwsiron cunpendnav) i n
accordance wit h th v%ct or of the patjent’'s . occlusal .f(i)r ce. The resulting
denture base is idBRAcelonephetheatlpWRE Iy kNBUSHRWALD Ay apgity mystigthy
evident fromt f IWeok escripti the present .| pvepton cam .. -
ety el BRI JESGLLEN Sy B AT it PURRLRT £ e

foregoi ng descri ptipthig wenitHe& AR Rhs AL FSEAEStioR AnBUle diiSe PRAEI] @lod S
not limted to it.. The denture base can be made of netal w thout any

modi fi cati on. The iarFigcuRatobtainadhes piedenture hawee$.i on enpl oys a
three-dinensionally rotatable arm and the atients' occlusion curve taken
from their roentgenogr afScamder afappbage efl thn prage Hogarntippet kg ymproved

| rr_}%)l ITying the PTR&God c())t]c pxné%)kair?rgg ;1230,9(?ur}19%§%b3 Fs%ghs(%s'gwlyml lgto 91%\(:&5%1’( voof
' ’ 10 implanting dentures in he foundation GO fabricated in accordance
with the shape of the patient's mouth. This is very economical and
labor-saving. The prepared denture rows are implanted along the
occlusion curve drawn in accordance with the vector of the patient's

occlusal force. The resulting denture base is ideal for the patient.

‘ INDUSTRIAL APPLICABITY

As 1s evident from the foregoing description, the present

invention can efficiently make denture bases ideal for individual

" patients. In the foregoing description a denture base of plastics,
<-~') P 20  but the material is not limited to it. The denture base can be made
of metal without any modification. The articulator of the present

invention employs a three-dimensionally rotatable arm, and the

patients' occlusion curve taken {rom their roentgenogram can be

reproduced on the model, thereby simplifying the process of making

25 denture bases.



THE CLAIMS 1. A denture base having a plurality of dentures inplanted in
row on a foundation of plastics or netal, characterized in that the 5
“dentures are arranged al ong the occlusion curve expressed in accordance
with the radius of curvature R of an ideal denture row obtained from
-roentgenogram of the patient's tenporal regions, and a centqop Mg} 2006 a
resultant line of the patient's occlusal forces. 2. The denture base of
claim1, wherein the resultant. line is a lih¢ 10 connecting a central
point of the front. of the frontal sings in the roentgenogram and the

| ower jaw angle. 3. The denture base of T¢lRiCthAIMS 2, wherein the central
point of the occlusion curve is displaceable toward the | ower jaw angle
with age. 15 4. A denture base component used in maki ng denture bases.
characterized in tlhat A denfirechasgrhavinigm ofuifadirddtdeanu fet 8y pain thdv igw
denture rows along the occlusion curve drawn in accordance with a curve of
a radius of curvavore Fusdaiéormenl parstiei vt Inetal sphawwiotiecd tiondhat tithe

| ower jaw angle with age, on the resultant line 20 representing the
direction of resutleafitresf avechusmigedordeng Bhe pachudion of s eparisddent ur e
bases, conprising the steps of' representing a resultant |ine of the
patient's occl usakcdosdanee svith theowdigerrdgrannteteeh ok am idenk dpatimntow
setting a central point of a radius of curvature of the occlusion |ine on
the resul tant. |iqhiainsl from seentganpeannvet|hspaheatirvemoral segippsapnd
nodel , the occlusion Curve havi nq a radius equal to a distance between the
central point. 13 eeRtersebonm seriliaet Hoeofshematiend's agslpsildorsgsdent ur es
al ong the occlusion cureé'. 6. The nethod of claimT. wherein the

restl tant |ine i £ forkheidegture base of claim 1, wherein the resultant line 1s a line

10 connecting a central point of the front of the frontal sinus in the
roentgenogram and the lower jaw angle.

3. The denture base of claim 1 or 2, whereimn the central point of
thé occlusion curve is displaceable toward the lower jaw angle with
age.

15 4. A denture base component used in making denture basoé.
characterized in that it is set on a rim of foundation material having
denture rowé along the occlusion curve drawn in accordance with a

QW ) curve of a radius of curvature R whose central point is displaceable
toward the lower jaw angle with age, on the resultant line

20 representing the direction of resultant of occlusal forces.

5. A method of preparing denture bases, comprising the steps of
representing a resultant line of the patient's occlusal forces on a
roentgenogram taken from the patient, setting a central point of a
radius of curvature of the occlusion line on the resultant line
25 representing an occlusion curve on a occlusal model, the occlusion

curve having a radius equal to a distance between the central poimnt



!a | i ne connecting the front of the patient's frontal Sinus appearing on
‘the roentgenogram and the |ower jaw angle, and the resultant. lineis 5

"used to.draw t he occlusion curve. 7. A nmethod of preparing a denture base,
conprising the stets of obtaining a nodel taken fromthe patient's nouth,
-making a foundation for a denture base to be attached to thg9omMhi 006" s
nonth, preparing a denture base conponent having the expected dentures 10
fixed on rinms made on the foundation, and fixiong the denture base

conponent on the foundation in accordance with a predeterm ned radius of
curvature. 8. A ne f e nture base, conprising the steps of
obt ai ni ng a model %Haqhg orcgf;ﬂ hﬁgt ilaﬂ‘?r\.mg d“r%ﬁ’c‘h‘ alonw; ‘I’l‘(j oé?lursm cur \(

foundation for a dgntursg, base,t e attached to the patients noput
obt ai ning a radi usé!of ’ﬁl??/é?f‘dkhé?q' ﬂ CLpab gt Hhe t‘h‘é"ﬂb’Ht'ﬂ'ﬂ‘eé\ 'Hy“"f' M ng

t he expected dent on the S, upper jaw ri fixing sel ect ed
o Bhe PR Dyl A1 G PP A S e e o

denture base conpone
0 shaped curve

Graun wi th the radPeaogp @3?0%5%{ Lo B o a0 i it ei n

drawn with the ra
i ne of

the denture bage % H’ggn @E‘“ r| ses a denture row on a resultant
the patient's”occlus SWC A'd“'élf’r‘éﬁééd al ong an occl usion curve of

radi us of curvature C i s.displaceable toward the | ower 25 jaw
angle with age. Z }yggﬁ@’ “g‘i 'iffmﬂ‘fég Hé{GHHH'%#mé? A HPpriginegthg @‘ét”ﬁéfr
of dentuile base

o the st f f
component s, el ecth %gﬁ)%’ Y FRRAPT RgRetr i, 1 DaTEBLF LTl cubgkig ati ng

conponents,

;[ E?e)fglegﬂ ﬁg ge?tfdﬁﬁdapx%%efog%nnggﬁne ke loI f)e alﬂn,rh%?l ldl nls).lll?pl?l s ynou(h

preparing a denture base 'component having the expected dentures
10 fixed on rims made on the foundation, and fixing the denture base
component on the foundation in accordance with a predetermined
radius of curvature.
8. A method of preparing a denture base, comprising the steps of
obtaining a model taken from the patient's mouth, making a
15 foundation for a denture base to be attached to the patient's mouth,
obtaining a radius of curvature in accordance with the dentures by
(w 1y fixing the expected dentures on the patient's upper jaw rims, fixing a
selected denture base component having the expected dentures in
place in the patient's mouth in accordance with the size of an arch-
20 shaped curve drawn with the radius of curvature.
9. The method of claims 7 or 8, wherein the denlzdre base
component comprises a denture row on a resultant line of the
patient's occlusal forces, and arranged along an occlusion curve of
radius of curvature R whose center is displaceable toward the lower

25 jaw angle with age.



5 bow surface characteristic of the patient's nouth, and fixing | hW

tsel ected conponent on the foundation. 11. A nethod of preparing denture
“bases, conprising the steps of preparing a base portion to be arranged in
the patient's nmouth, providing a pair of arnms whose tip ends are

- engageable with points 10 near his or her ears, preparing a facgaboonby
providing the base portion with a wax ri msupport insertable into the
patient's nouth, engaging the pair of arns Wwlth around the patient.

ears, arranging the base portion in the patient's nmouth, fixing the V\ax

rins to the wax ripg Sumrtwm@'(tmﬁpwto@bt ehn‘?ﬂﬁ‘x"“\;\ﬂﬂwﬁiﬁﬁgh%ﬁset‘?l

of the 15 resultant on the patient npor al ‘areas eln The resu Itant

e connects a chpliing9k tt«.ﬂft\t,tls”frrf?ﬁupt L0e Bahianti S Lianial 5 nus

and the lower ja alnlngthe angleo

projected line, fi 'f&'eﬂ@ f(r) %hg. q)(t?teplqw (tthtn fgnat LJ\({':UI »2'§ Q{]ta |‘HE qwltqg(‘ﬁgg Huu

ar ch-shaped curve on erein the 'a ped curve
point, set on the yg& uwxﬁﬁtm hln% a.§ lh 5tﬁﬁgt{ig\twnao:'omlllt\ Om(fpr[l%“ﬁ)w;?.mBhﬁ
dent ur e row al ong t arc curve ticulato a

support. for ag OW%Q;HHEDF’RMW(E‘HQx@%tah%JPH?&H@U TEOFIHO I’lﬁ }Mnrﬂ%atﬁtbl €,

the arm bei ng; capable o representing an occlusion curve on an upper jaw

nodel and a | ower %‘éé(p on the support. 19 May 2006
13. The articul at 8? o Y\%ﬁﬁ?ﬁgn??ﬁpt}] gpggg'ﬁggpm rig a ha.(, (2) r stand

3 ted theyb \ ol
(3) erected on thejbasep(Rdphod (t!? 1“{'(% RHRHﬁ; b’(eje)sd@(% &?Fl HE(BSE(B?QJS?{N

(2), arotary rrenber (7) rotata to t stan

support (40) provpagh dhe Jhﬁﬁ%r%}u&i tbhBe ?Pttr?h}feﬁem)?ﬁe ?m;,a L )

vertically |nserted through the rotary rre pen ke arm
(30) whose | engt hpjovi 5@&1’#?} 8f arhis AhALPLINIndRIMNeI@]dakeaHRPRE (L0 AN St hE

upper end of the rod (2 in a three-

10 near his or her ears, preparing a face bow by providing the base
portion with a wax rim support insertable into the patient's mouth,
engaging the pair of arms with around the patient's ears, arranging
the base portion in the patient's mouth, fixing the wax rims to the
wax rim support axially adjustable, drawing a projected line of the

15 resultant on the patient's temporal areas, wherein the resultant line
connects a central p.oinl. of the front of the patient's frontal sinus and

(j the lower jaw angle, obtaining the angle of the face bow to the
projected line, fixing the face bow to the articulator, drawing an
arch-shaped‘curve on the wax rims, wherein the arch-shaped curve

20 has a point set on the resultant line as its central point to constitute
the denture row along the arch-shaped curve.
12 An articulator comprising a support for an occlusion model,
and an arm three-dimensionally rotatable, the arm being capable of

representing an occlusion curve on an upper jaw model and a lower

25 jaw model each supported on the support.



di nrensional ly rotatable manner, (-1 projecting pawl (35) fixed to a free
end of the arm (30), thereby ensuring that. the pawl (35) of the 10 arm

"(30) is brought, into contract with a nodel of the upper jaw support and
| ower jaw support., and by rotating the arm the paw] three-dinensionally
-draws am occlusion curve on a wax rimof the nodel, wherein 19iMapeobdsisi on

curve has a radius of curvature equal to an gf,fective | ength. 15 14. The
articulator of claim12 or 13, wherein each of~the upper |aw support and
is axially adjustable. 15. ' The articulator of claim

the | ower jaw support ] abl _
12 or 13, further clohpri dilgartiewlasor pbwlaapger dudercapablis g  dugatEhg:
the face bow on the, artigul ator, at ,a predeterm ned.position 0 16., T
articul ator of cl aislrﬁulé (g)rJerf§?e‘\l/\H8r‘é‘i"rnﬁﬁ‘r’eF) afl :D”é'f‘r éf?‘ﬁ]‘“‘é'r‘n’éi’”rb&@”‘iiﬂ‘ﬁ"b"r‘rg‘é a
lurality of pairs icyely.. fd.x Qther dalk . A, : ) .5l N
5 base (%3) plroovi dé@gﬁgglf’ Fhe b(gflil'gg}]&gﬂt('?rgtﬁ{ ﬁ{"'s"é“%ﬁ‘i [r'ﬁo(ﬁ *‘ﬁ?ﬂ@%ﬁﬁmf A

transversely extendpper jawsupperbam® piedided 4 hehd firpnepdehcofoth R nariiBe beinNg
engaged with the patient's ears, 25 wherein the base (53) is provided with

a wax rim suppdrt.a(Bdi)25kivartigalladjnserabl ¢hrough the rotary member (7). i

pendulum-like arm (30) whose length is adjustable, the arm being
pivotally supported on the upper end of the rod (25) in a three-
dimensionally rotatable manner, a projecting pawl (35) fixed (o «
free end of the arm (30), thereby ensuring that the pawl (35) of the
10 arm (30) is brought into contact with a model of the upper jaw
support and lower jaw support, and by rotating the arm, the pawl
three-dimensionally draws an occlusion curve on a wax rim of the

model, wherein the occlusion curve has a radius of curvature equal

to an effective length.

15 14. The articulator of claim 12 or 13, wherein each of the upper
Jaw support and the lower jaw support is axially adjustable.
15. © The articulator of claim 12 or 13, further comprising a face
bow support (5) capable of mounting the face bow on the articulator

(“3 ) at a predetermined position.

20 16. The articulator of claim 12 or 13, wherein the pair of arm and
pawl compri‘se a plurality of pairs selectively fixed to the rods.
17. A face bow comprising a base (53) provided near the patient's
mouth, a pair of arms (52) transversely extending from the base (53),
the tip ends of the arms being engaged with the patient's ears,

25  wherein the base (53) is provided with a wax rim support (G0) axially

adjustable.



