*@00002* 1 SPECI FI CATI ON 11 January 2006 A DENTURE BASE, METHOD OF
PREPARI NG DENTURE BASES, AND A DENTURE BASE COVPONENT 5 Technical Field
" The present invention relates generally to a denture base, a nethod of
prepari ng denture bases, and denture base conponents. More particularly,
t he present inventio tes to a denture base 10 used in treating dental
di seases such mﬁ@“&ﬂﬂﬂm@@@ jaw and multi- teeth col oboma, 6
prepari ng such es, and denturelbase conponents 1 nmedi ately used
i n maki ng denture =tigSes. Background Art 15 In treating denture base and
_inmplanting dentures to cure edentulous jaw, nulti-teeth col oboma, etc., it
is essential t mnmmmt occl usi BPERIFBE ATI€A mrent of dentures and
bri med teeth. mmmu gi ve exact occlusion, the common practice is that
dental doctors andgf@st urists anal yze the anatom cal formand 20 average
val ue of hard tissue of each patient, and recognize his or her individual
di gestive novenent of |ower jawbone in the nouth with the help of virtual
base |ines and planes ofy hENTURE BASE! METHODWFPREPARIMNGeof . In
practice, the dental doctors and denturists use those generally applicable
data, and reconstrEENTIH{EaBASE&'ANBCAlBENTHREBASE&QME@NﬁMEis. The
reconstruction of the occlusion of each patient nmainly depends upon the
doctor's or @enturist's individual skills. The

Technical Field

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 such 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.
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 dat'a, and reconstruct
25 patients' occlusion on the individual basis.
The reconstruction of the occlusion of each patient mainly

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




11 January 2006 dependence of practitioners' individual skills has nmade it:
difficult, to quantitatively collect, the data about occlusion idea] for
~each patient set up a standard of what: occlusal force and its strength
are ideal for each patient. Because of lack of the standard applicable to
patient 5 by patient, it is tinme- and | abor-consum ng to nmake a denture

base - which can satisfy patients, such as those suffering flrm“ggf%w ous
jaw. Therefore, an object of the present. invention is to provi

denture base and a net hod of meking sane wh#ch enabl es the 10 ﬁchheanent
of exact, occlusion in a relatlvely short. period of time wth the |east
Ctoil by utilizi n@eﬁﬁédqré@m tI?aFrff*tL“éfOI&‘eb valdiviclei-d sl bne esa d SUMWERY DR GTHE

| NVENTI ON Accor dj e v on, the dent ase i ncludes 15
a plurality of lﬁ%ﬁ%"ﬁ% 1%1? P’a?r? 5Hp§;\}ﬁﬂrﬁf*?ﬁ<é’éﬂ"’f' f O5CIIs IR i'(g”@ OFetah Hodient
wherein the dentééﬁ:‘iﬁp ﬁrs%aﬁamﬂgﬁg h%lt %”Elu‘é'l h))(pel nQegh Y x(lg)é,tﬁlfih\éﬁjlhbf(@r essed
based on the central point ul'tant”

radi us of curvataach Fitioft. tlh@cﬁpiol cmrallmmw rthfe Itﬁ‘hﬂhxdoﬁﬁﬁkﬁﬁq {4 pmhe
X-ray of a patient's both tenporal areas of the 2 and the direction
of the standérdlbbBQM@aht 16fis three pawdrlabpr-oducedinsg Lo nvekd bk mtiredakesi on.

The standard res | t line preferably a |line connecting between a
poi nt set, at, ﬁcﬁ‘WaF%itl nt’é‘rleB?S’tSh@%p%?ti”éfm‘ie suffegnediromsederstudout he X

ray and a Iowerji@w angl e. 25 According to another aspect of the present
i nvention, the “nethod of nmking the above-nenti oned denture base incl udes

the steps of making BheRTbHY, & DBRct BNGRAL hAkeh? lﬂvpﬁhbﬁr LRpEN i om the
patient's nonth patient by patient, and preparing a dent e 11 January 2006
denture base and a method of making same Wh](h enables the
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 aplurality 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

obtained from the NX-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.

o
|

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 paticnt’'s mouth patient by patient, and preparing a denture



portion obtained through a separate process on which a required nunber of
dentures are fixed on the denture base foundation on the basis of
“individual data especially with a radius of curvature R which is proper
to each pal lent. 5 According to another aspect of the present. invention,
the method is nore sinplified by making a denture base to be fixed in the
patients jaws to a pattern taken from his or her nonth, %ﬁﬁﬁr Qbm;ng he
dentures on the denture base in such a manner not to sp0|l e pa rent's
facial |ook. More specifically, individual radii of 10 curvature are

~determned fromthe den&hres nd a suitable denture set i s previousl
selected in accopﬂﬁﬁﬁé‘ it @ Hedn lgﬂﬁéldf“ﬂhéﬂdbdﬁdf@“‘BHS%’H%@éh&FW@”G on

t he i ndi vi dual dll,be ofp G4 M Ak ure ﬂQ ineg as,. By QgeﬁnngM n &0¢he
g i

per mnent |y f|xe e'denture’ ase nponent 1 nhcl udes a

radius of = 15 Culﬁ?/sqt:%felﬂ(h\ﬁﬂfcﬂe@ldlaﬁ @Q)(@PHH\US«! PR ﬁuxra‘(ﬁusvmoﬁﬁnﬁﬁmter” S on
the resultant line, and displaceable wth ages toward the | ower jaw, the

dentures being awhadtgidypdrftoxadhal:angtt he occl usi on curve, Different
types of denture base conponents are prepared fromdifferent OCC|USIOn
curves, and &n ideal dweordingel®eatwdhévraspegn ohavhd dupsntpanyeErion. B i s

Si 1ol fyi g the BPBKELE BrothanHY T HbAt une Mhubast R kst 1 BerTsd
occlusion curve g }%%Eﬁqrpys UG 4 PQttQ\'l heGkEATrGh B L8 LABLLh, LI MR Of the
patient's occlusal or'c es, and the expected dentures are 25 fixed al ong

the occl usi on cytuag hW@nt@ﬁ@@@duﬂﬁ- dentady dntagacus hi nnthater nat detjralrent al
nonent occurs between the upper and lower jaws and t lie teeth t
her ehet ween. Thitbe phblept'scé 'dbﬂ0®bkiH@Oﬂhéﬂli“@éﬂharyuﬁﬁbbudeﬁ%®ﬁe“%ases
effecting i ?Sal cgggzlitl{lsrleq{lef(Prtexer%(x:rrl]mP? ‘om ( ¢ dentures, and a suitable denture
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 1s on the
resultant line, and displaceable with ages toward the lower jaw, the

dentures b(-*.ingﬁ rranged and fixed along the occlusion curve,
Different types of denture base components are prepared
from different occlusion curves, and an ideal one 1s selected for a
20 particular patient, and is fixed 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 & resultant

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

25 fixed along the occlusion curve. This procedure 1s advantageous
that no detrimental moment occurs between the upper and lower

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



The present. invention provides a nethod of preparing denture bases which
i ncludes the steps of representing a resultant I|ine of the patient's
~occlusal forces on a roentgenogramtaken from5 the patient, setting a
central point of a radius of curvature of t he occlusion |ine on the
resultant line, representing an occlusion curve on a occlusal nodel, the
occlusion curve having a radius equal to a distance betvw¥yugﬂm§rfgﬁﬁgzﬂ
poi nt and the occlusion line, and fixing antures al ong the occlusion
curve. 10 The resultant. line is formed by a line connecting the front of

_the patient's frontal nus pear i he. r oent ograni and the | ower
jaw angl e, and t#@PEE EFﬁhF?&Fpﬂélﬂg“ﬁ%% UG NdOER qfﬁé”éﬁéwu3|on curve.

The artfou ator accordia sa.he Breseie LGN o SA008, B0V prfuivas,

provided that it, can drrendiona r deal

for patients 0”(khQuQQQ¥H§%QPhﬂmpﬂﬁhud@ﬁ$h@ahJN«nlEehﬂQlHﬂﬂé(1aoﬂﬁﬂﬁht
support, and an rui n capabl Jraving a desired occlusion curve, the

arm bei ng threeImmmnh$henﬁﬂh@nmobaﬂahﬂeﬁuNbrenspeommmnahhyunthémarhnoulator
of the present invention 20 includes a base, a stand erected on the base,
a lower jaw §upptbﬁtpahama%éulgt@ qemériageintzof atradyusmekiservabirat el e fi xed

to the stand, ] aw s ort des] at the front of the rotary
rom her - a7 od SERRREAIY ohdBRtagn FRRGUGR PHEMOL PR e iR
pendul um 1 ke Yk WAPRE Al Efﬁ'(g(tleh 'tﬁh%‘?leiR(?xP'(ﬁn{]*Pﬁ\% M,bei 18 P*'q\/lqtl abhly

supported 25 on the upper end erodin a ree- nen5|ona 'y rotatable

manner, a proj e@ﬁwaglcéa)\&ﬂwfebhet(ﬂlot@'nal dlr@anenadofhd e lagion lithereblyfixensuri ng
that the pawl of the armis brought. into contact with a nodel of the
upper jaM/suppoﬂ?né%ﬁ%HdW@giﬁ@ﬁﬂshpp@mturamd by 11 January 2006 rotating

the arm thegpaw threg: dinensionally. draws an o

ne colng(‘( ting the front of
the patient's frontal sinus appearing on the roentgenogram and the
lower jaw angle, and the resultant line 15 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: basically, it includes
a model support, and an arm capable of drawing a desived occlusion
curve, the arm being three-dimensionally rotatable.
I\/Ioré specifically, the articulator of the present invention
20 includes a base, a stand erected on the base, a lower jaw support
attached to the base, a rotary member rotatably {ixed to the stand,
an upper jaw support provided at the front of the rotary member, a
rod vertically inserted through the rotary member, a pendulum-hike
arm whose length is adjustable, the arm being pivotally supported

on the upper end of the rod in a three-dimensionally rotatable

I
[ ]

manner, a projecting pawl fixed to a free end of the arm, thereby
ensuring that the pawl of the arm is brought into contact with a

model of the upper jaw support and lower jaw support. and hy




curve on a wax rimof the nodel, wherein the occlusion curve has a radius
of curvature equal to an effective lengtg fl. Preferably. each of the upper
" jaw support. and the lower jaw 5 support is axially adjustable.
Preferably, the face bow support, capable of nmounting 1 he face bow on the
articulator at a predeterm ned position. The articulator of claim112 or 13,
wherein the pair of armand paw conprise a plurality of {33 ably
fixed to the rods. 10 The face bow used in,~)t he present invlgn{i{nglr?ﬂf%mdes a
base provided near the patient's nouth, a“pair of arms tranversely
~extending fromth ase, the tip ends, of the arns being engaged wth the
patient's ears, Rﬁﬁ%gégﬁhﬁh@%aéﬁei%’“&@ i(’aé(ﬁn s igRatly 'Q“rgf 1y PeellighBbr ¢
axi al |y adj ust abl gye 19 S¢S X deMHe nlhM b RE S Q1R DE, HEF CLLRL hQD., the
feature of the present, VrHvéntion I's in (l1e achievenment o an | ea‘
occl usion curveaaers ofeesdtafe thaamsleh (gtahned)fnom each patients
roentgenogram In this way each patient can enjoy his or her ideal denture
bases which of fer agrBeaferebbcehusiocdnhe20) BRI ER DESORI PThONhOROTEE jDRAW NGS
Fig. 1is a gerspectiv_e vie\\' of an articulator according to the present
i nvention, FPg. sapperiisspdallyiaiiustatite articul ator shown 111 Fig. 1, 25
Fig. 3 is a plan view of the articulator showmmn inl: Fig. 1is a plan view
of the articul ator ShBwferablfi gthd:facEilpw Supgortl capablevpbw@inting the
articulator shown in Fig. 1: 11 January 2006 GFig. 6 is a sketch show ng a
side of | | | efadeubowOin, the pediguator at a predetermined position.

The articulator of claim 12 or 13, wherein the pair of arm and
pawl comprise a plurality of pairs sclectably fixed to the rods.

10 The face bow used in the present invention mcludes a base
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 deseription, the feature of
the present invention is in the achievement of an wdeal occlusion
curve reproduced on the model obtained from each patient's
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 1s a perspective view of an articulator according to the
present inventions
Fig. 2 1s a side view of the articulator shown in Fig. Il
25 Fig. 3 is a plan view of the articulator shown in Fig. 1)

Fig. -1 is a plan view of the articulator shown in Fig. 1)

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




Fig. 7 is a sketch two-dinensionally ,showing i resultant. 01' occlusa
force in two dinensions; Fig. 8 is a sketch exenplifying .1 resultant. }Ind
“an occlusion 5 curve of occlusal forces; Fig. 9 is a front view of the
skul I “shown in Figs. (; to 8 to show the direction of an occlusal force;
Fig. 10 is a diagramthree-dinmensionrilly showing a occlusal force acting
at the time of occlusion; 10 Fig. 11(a) is a plan view shoy nhvarydbed of
arranged teeth; Fig. 11(b) is a perspectlvF view of the unit. showin Fig.
11(a): Fig. 12 is a plan view of a denture’base; Fig. 13 is a perspective
~view of a face how, Fi 14 is a pl an vi ew show n ortion of the
face how 15 shown in F€§§ l@(* Hﬂ(hﬁ@O“lms i g1dg ¢ ﬂgm§¢ééﬂlvg'WMéMﬂ%f t he
face bow In act ual usg. ﬁt‘EL SO PTI ON O , ﬂ Cof
Referring to Fits. 1 to®s,’ 5hdé? EU1 At RGO yrng”PhEMQOIﬁrg ant. ©
i nvention |ncIud@ﬁqgk@p@gugulg“§§9pQ”§“ﬁLected on the base 2, and a face
bom/support 5 on the opposite sid e stand 3. In this specification
the 'axial' neans the Kigtr §cisi prkofcH bee mphidy A & wkulihaét :ard haubalesipnand
the '"transverse' or 'crosswi se' neans the direction intersecting the axial
direction at.5 righveargicelusas faxckowner jaM/support 1 is attached to the

hose 2 such that: it, J,s axi al l'y adj ust can t ke a proper, axi al
position and a proper "'8ngdf ar ‘(”Ho‘sli‘f‘l %‘n‘W‘t ‘l?égﬁé@t'“ Fist RO el $ i axi

of the artlculq%%ni&%ihqﬁgﬁggskﬁhg@g&g%gLustnent of the support | is

ef f ect ed by a h nuar e face bow support 5 is integral
"Il the face bOW/SUPQ§r101iC1Hbﬁﬁﬁhvtﬁﬂ&uﬂhﬂgn%ouﬂﬂR&ﬂ%nﬂﬁM@ﬂEﬁthhﬂlthe

axi al direction.
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 1s a perspective view of a face bow:
Fig. 14 is a plan view showing a main portion of the face bow

15  shownin Fig. 13! and

Fig. 15 1s a perspective view of the face bow in actual use.

DETAILED DESCRIPTION OF THIE DRAWINGS
Referring to Figs. 1 to 5, an articulator 1 embodyving 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
speuh(,ﬂl.l()n 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.

|\
s |

A lower jaw support 4 is attached to the base 2 such that its
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 11s effected by a handle 6.



The support 3 includes a pair of sick walls can the right and left of the

axis of the articulator 1. Arotary nenber 7 is provided 5 in a space

" between the sidewal k of the support .3 in such a manner that it is rotated

by an-axle 10. As shown in Figs. | and 2, the rotary nenber 7 is rotated

fLon1its | evel state into a clockwise direction in Figs. 1 and 2 around

the W 10 and is fixed at 15" ;end 90. For this reason, | i ent .

for attachnent and det achnent 10 of the bel ow ment i oned Luﬁiﬁﬁﬁ“§§?%gﬂt|

Knobs | Oa are fixed to the opposite ends 6f the axle 10, wherein the

~ knobs I'N take a S|t|on corresponding to the patlent S jaw joint. The
axle 3 is insert aﬂhﬁ%bOWI@@PBOGXPahIy”éXtehﬁﬂﬂg‘ heoliabowt vl gilst .

can slide axiall Each of the knobs 10a can be provide menber 15

engageabl e with ﬁﬁ%‘e e TSI AEIGBY TR THOE S é‘r‘é?ﬂi'évr’éfgd to limt
the axial position of 'M}"xp ﬂ)gltlg m?ﬂg(l(“ qsp( nq)fax)ﬁllﬁ\\}]u@lsqﬂgﬂw Reht aGeF 10N

of a spring housed in rotary menb has its upper

portion bent fropyardhe akek af LBg atliciilibots. | oveniparembed’ ¥ hie phegided is
limted fromits 20 rearward novenent by a shaO 15 whereby the rotary

menber 7 rs § eshr aispade flrromeib o hewditie notlatdforhe suiharelby? h‘aFntlaiflnimgl nefrat .
the rotary nenber is nmaintaiped at a Vertical ngl e as redeter ne?. The
shaft, 15 i s condidniti 1} mlased eapwayld lﬂder‘th “%Bt?bh’gbf]tﬁé fig

housed in the slot, <. T rotary. s | oaded. h, an er, j aw
model . and. ther letng mcinefl)(é urg (S(U((r?ltfé(r)% é)‘(: \?\(Aa(e? .l-r_l?( 1 i(t) Q a(“ ()(HRP;.\E

rotatabl e mvenﬁdltlﬂctllél IE LR f‘eﬁlndb)l' aly nﬁnﬁxtlh% Ade A RRA 1251\‘($l Vteﬂtﬂ ¢ﬂ(|i| y
inserted through the rotary nmenber 7. The rod 25 has a doubt(, structure

whi ch consists dﬂraﬁoemh&ruskeeva|Llohanu&ny130&6u26nammtanduddhehmbeeve 27
which is vertically adjustable anti rotatable around t he ax { .. The m ddl e
sl eeve 27 id0pr (p\}iti\@d)(:w)w meghioned upper jaw model. Knobs 10a are fixed to the

opposite ends 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.
Fach of the knobs 10a can be provided with a member
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 1in the slot 8.
The rotary member 7 has its upper portion bent frontward,
and a leg 7b in its lower part. The leg 7b is limated [rom its
20 rearward movement by a shaft 15 whereby the rotary member 7 1s
restrained from its full rotation, thereby mamtaining 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 1s loaded
25 with an upper jaw model, and therefore, it is urged counterclockwise
Fig, 1 hut its rotatable movement is restrained by the axle 15.
A rod 25 1s vertically inserted through the rotary member 7.

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



arm30 in its upper section such that it is vertically rotatable arolind a

pin 31. Reference nuneral 2,5 designates a screw whereby the 5 outer

" sleeve 26 and the middle sleeve 27 are joined together'. The arm 30 is

adjustable in length, having a paw 35 at its W end, and the arm 35 can

he attached to any aril 3(1 of different, shape and size. It is preferred

that .arnms 30 (with a pawl 35) of' different. lengths are @rghqha 2@&335 to

select, a suitable one .10 (1(:1)ending upan t he patrent s age and d

si ze. The rotary nenber 7 is provrded VVth ‘al | Ul) pet' taw Support. 40 at,

~as frontward end,  wherein re qce nu S designates a na?net i n ade
of iron piece mh%@e%?d a? J 8wt r% HéU’thé?@ﬂn”“’Thb“artﬂ%ureﬁor 1

operates as follous, clb]jg a-[u n ]Ef U{\Ef& of i1 S AL ! u ALor pr' Tided wn 1u
f44aP 5 Offad Pl Bl PR Pt ner

achi evenent of ‘occC pon a resu

words, the tlssii V%‘@rl'ﬁei@s @r@p@FQI HSJ):QQUPH’nﬁ'rﬂlsrsqu W%HP'IH%] rrr%ﬂsﬁﬁ;rﬁfd
(r11lnl) And masuc.ulus tenporlis (nit). The force produced by emis

expressed in vect pin phlssessiengndi meahéorl amdkﬂagnutudes(mnxhaﬁubﬁﬁnﬂﬂﬂ _
di scover ed that t hose resultants cfiffere mnthrpatrents but, as shown in
Figs. 7 to 99 |rHM§tdkféepéﬁnwbmhrdneh%erhrw(r@rrm’mwemheughborhood of t he

P i's a paint of ocel BFcHBIL Ko RRERONIE TEUET Qi ok & Bowd Boihets O
Of occl usi on of ﬁteteeerhﬁcﬁci €BL hm n?ﬂq ch },(S d‘fflt 9(?1'(*"]'[ o r(PIfl 6\‘} ngtﬁﬂﬁﬂpm o
"['he occlusal W N, acting on the Ph of the back t t he occl usa

force N, actingsbapt hexPsizas elti 1% weo%mn«poﬁses&mngiofhhﬁh di peet im ghown
in Fig. 8 and the relationship between these occlusal forces and their
resultant. F isddfgieassiangifist heef preiomicdg s01 a3ahwargle@006 Qi idahlat oon:

10 dépending upon the patient's age and body size.
The rotary member 7 1s 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
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 neighborhood
of the front edge of the {rontal sinus (immediately above the nasion),
In [1g. 8 Pa 1s a point of occlusion of the front teeth, and b is

a point of ocelusion of the back teeth, and Pe is a point of arthrotome.

[
o |

The occlusal force N, acting on the Pbh of the back teeth, 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 s expressed by the following



Nl s)n O N' sin ON, cos () , N cos 00 F5 However, the resultants of al
patients' occlusal forces do not concentrate toward the point 0 (Point N),
" but they differ with the conditions of aging bones. Generally, the
resultant of occlusal forces gradually concentrates toward the point, P on
and along the line L (called "resultant [ine" or "vect.or axis")
connecting the point N 10 to the point P of |ower jaw anglg jj §y§6@e IS
diagrammatically illustrated in Fig. 7. It(vvlll he understoo rom ki
that, the "should-be" point 0 (N) is dlsplaced to the point, O because of
) aging, thereby causing the radius of curvature D of the occlusal curve to
change to D, arffi4dé&omre C to change to C 15 If acircle is drawn

centering about a point on the resy Itar& ne. L, whose position differs
frompatient to patient., it will DBeS¢ipposle d”tﬁat the i deal occlusa

poi nts gather on the Iine L. The oint, I -reI%% |y easily found from
the row of the patient's renain|HS F&é?h tgenogrant The present
invention is 20 based upon this discovery, and is to teach that the denture
bases should start fromthe preparation of the are, thereby ensuring an

exact, ideal 50ccl usi oH ok ePatHERER LA @CI ARDhYiendd: ﬂﬁ@ltﬁ‘s@mﬁom‘st(%enm
occl usal forces acts three- dinensionally as shown in Fig. 9, the axes of
teeth should conphgentiStaMdz\hahlhehdl paat .0 (Boinsf N}, hleub(thbwshlfef* orithstheLoch

occlusal force %%%2 e time of occlusion as shown in 10 |n t he
fol | owi ng rel at FORGIIANS. o 1%‘31&@8#‘9*20(% ngrally tt\f+|xrf1ttlmrrn . Nocdpgal

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 diagrammatically
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 (.

15 If a circle is drawn centering about a point on the resultant
line L, whose position differs {rom patient to patient, it will be
supposed that the tdeal occlusal points gather on the line .. The
point 1s relatively easily found from the row of the patient's

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 cach of the occlusal forces acts three-

dimensionally as shown in Fig. 9, the axes of teeth should comply

25 with the direction of the occlusal forces.

Each ocelusal force acts at the time of occlusion as shown in
Fig. 10 1 the following relationship:

— >



--y -y 10 I N i;+N.,,, I =2N., cos 46:, -- (2) 51 NIIt1=INj=N -- (3) |
N~t Il =1N,j. I =N -- (.,f) 2N, cos c, - sin O, =2N, c..0s Oand sin
"0O-- (5 102N, cosd , «cost' , +2 N, cos T " (;0S0.) / F (6) where
the afirow Z in rig. 10 indicates the front. The subscripts h and L in the
equations indicate the right, and the left. The angle 15 made by Ilie

vector N'{ and N,,, is expressed as 2 x ¢/ , Anong the twy fifick€806 and
E, the forner is a circle containingtvu)]tdeeth and N point. &gndthe
|atter is | circle including a jaw joint. and the point 0. 0, and (J each

_are projected angles. The, line, representing the resultant. Fis a

vertical line, and t%@LW#RLLifzébcPéﬁﬂesentiﬁggphe sumof' its own, the
line Gindicating the surn of wvector N,,, and vector N,,, and vector N,,,,
and vector N,, is in the “vertical plane which all divides the skull into
the right and left. S cgpfhf_$ﬁn tp of the r§§y}tant. line L measured from
t he roentgenogran1df patrent™s f'Hngal areas of head IStw 2,5
dimensional, it is desirable to rectify and use it. as a t.hree
dinmellsiolial length. This operation can he easily rectified using the
angle /i froem | he ”qgguh:gﬁnqhgqymo-(linerlsiggal line I,. .Ind the 11
January 2006 11 ‘

| Nugl=1Ny I=N. - (1)

2N, cos, -sinf | =2N,cos¢,and sin@, -- (5)
10
2N, cosp, - cosO, +2N,cosgh, - cosO,
=F - (6)
where the arrow Z in Fig. 10 indicates the front. The subsceripts R
and L in the equations indicate the right and the left. The angle
15 made by the vector Ny and Ny 1s expressed as 2x ¢, Among the
two circles E, and K., the former is a circle containing two teeth and
N point O, and the latter is a cirele mcluding a jaw joint and the
point O. &, and O, cach are projected angles. The line L
representing the resultant F is a vertical line, and the line 1

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

[
—_
=

vector N,, and vector N,; and vector N.,, and vector N, 18 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 1s two

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

dimensional length. This operation can be casily rectified using the

angle /4 from the length of the two-dimensional line .. and the



central line of a head as Fig. 9. A practical process of making a- denture
base for a particular patient utilizing the above-nentioned principle wll
" be described: First, a side photograph (cephal o-standar(l photograph) of a
5 patient's head is taken. Then, a foundation for the denture base is nade
in a known way; that is, the pattern of the patient's upper and |ower guns

is inpressed on a tray filled with an inpressing .agent, ANgh %Py Y006 S
poured onto the nold to .obtain a plaster nodel. A bed of resin Is made on

the plaster nodel. Finally, an upper and | her 10 al veol ar rins (wax rins)
_is fabricated. The wax rimis put, into the patient's nouth, and the
patient. is redgddtaldingopptheagoasntig.d.fix a central position of the upper
and lower jaws. Wilg the vva>(lj<1 rings gre Eittgn the wax rings are joined
together with wax. |n?tPitURLPEOCEROTINARHIH § (rattsehasadonawarivelas and
t he cheek nucos t - d, earance are .checked,and, nay be
remedi ed. The jgllazr%%g’t\/}/g@]?ﬁ‘%\é\@ﬁﬁ%R%r @ug’rﬁf"?}‘ nt'gnﬁﬁjﬁ)ﬁ(a(‘:‘tl!lqw Wt )élapl aster
nodel , and provi si onaFiytf hxade togrbM@Iph [dep Hido ROMM A Qﬁoﬂd&‘?;lpﬁf Lirqul ator
1 by use of the face bow 50. 20 As shown in Figs. 13 to 15, the face bow 50
i ncl udes a pair patiendglsniee BRisatrkesB dFheesi lfowndatimit doit ehe dsnircasadvetsal ,
extending rightward. anﬁ’ | eftward, wherein the branch portion of the arns

constitutes a bHY¥KleGH a Riwigl yhat ie themantsern of3thinpa titiet bappe53ndare in
ore Prece P o gl oo B AUl T8k SR LS SR PR ST e
Lo 0ty b 1| BB DRI gt by B hghepeo
rimprovided i nofargsahiiennads amukdé.plddtedanvacl RiB@By, an upper and lower
l 10 alveolar rims (wax rims) is fabricated.
The wax rim is put into the patient's mouth. and the patient
18 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 )oined wax rims ére brought into contact with the plaster
model, and 1.)1'0\&51'01]:111_\' fixed together. It is mounted on the
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

together. Alternatively, a metal plate having a width of a few

tl
by §

milthimeters to a few tens of millimeters can be used. The base 53 is
substantially U-shaped, and projects frontward. The base 53 is

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



12 The arns are provided with engagers 5.1 at each ic.p end whereby the
arns are fixed near the ear canals. The base 5,1 includes a slit 55 in
“which a wax rimsupport. 60 is slidably fixed. The wax ri m support. 60
consist.s of a virtually circular netal 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 hart 61 consists of a rimq I
pl ate which adhered to a recess of the wgx, ri msupport G?Ia{antrulag%?.%@
angles. The rimis provided with a pluralitty of pinholes 62. TO wax rim

support. 60 incl.udes a groove 1 3 cut toward the center, an nut. 65 is

' vveloged near theJFBSrzir:m%%r?Hé"o"g(?fﬁg\)%"gé?']éﬂ*r’é"”ﬁlf’t'l. Agsark ‘bf’o‘iﬁ‘gé@"\‘/ﬁ“ﬁ’ﬁ a
bolt. 66 havin Whi JJ18.slid . he inside of the pase 53.

o bort gai oo K090 3L MO CRead UL OEIIAOTRL R BN Hé!‘éf‘b‘?'é?"’t’he

turning of the jnehid & wde rfAUSSDotNBOVRX]HLELSHRRPrt. 60 to nove for
adjustnent. It is noted that the wax rim support 60 is not. limted to the

illustrated enbodi nefithe wandrigasupgonat( oonisdiytsnmich figdallyherdidae nhawl 50 is
provided with an ar¢ch nenber 68 by neans of a pivot 68a, so as to nmeasure
an angl e bePwedHathkalteunatpely, plastichameny, othee dainnke esntlectrichy Mimevibase 54

ST L AR RIS  E h 0 S
(e roe, o1 afyiets aosgly Vel e oesingheyaoen 8o JiRelen
as follows: Fithe wabheimaxppont 560Gt Sght aagtksi n THeripats pemtided widlt:h, and
he or she is requested to bite it, so as to decide a central position of
the upper and pdwealityagispinkfiles 62he Teaw ani s apppoitt 6@npcludey ageoove
/ 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 G7
15 causes the wax rim support 60 to move for adjustment.
It 1s 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 fixed 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




11 January 2006 |:i joined together with wax. In this state, the affinity

between the wax rins and the cheek nmucosa and the outward appearance are

" checked and nay be renedied. In this way, the wax rins are fixed to the

face bow 50. In order to fix them the fixed portion of the wax rim5

support 60 is pushed to the front, of the wax rings in the patient's

mouth, and pins are inserted into the pinholes 62 in the rifpnuhpe2004 ned

wax rins are set in the articulator 1. by use of the face bow 50. Before

the setting is clone, t he angle to the vector axis (resultant line) of the
face bow 50 is neasured shqown in Fi 15, 10 there is set a projected

“line |, which cdﬂ‘ﬁ’@gt@g?ﬁ&‘rpw tWaN. bR ‘?h‘e“‘dp‘)at'i]léh@”!;mh‘eéd“awwﬂﬁé W oner

j aw angle (in the illustrated J i8St d line of the arch menber
53 he the 1 ast 0 gt UIEUERTEATELT uad Pl PELE Wit S0 R IR B f e

patient and thealn'dnﬁla'ysbe %ﬁ?&h@d (1R lthle\’\l ll\] YRE r\@I,@q”% W%' ﬁ\(*(tl he apgle a

to the projected 15 Tine D. In this case, I't I's inport at the angle
(i.e. the angl efige béwmes(exalet osdadetowviiewhetn, ahekfikd) pball*i&lﬁl (ﬁtl heiwght rangl es
to the sagit.tal plane of a skull (t.he hal ved sections of a skull) is

measured. Fo? tBWBPONteBEdn, Dllillf’l(ishdébf rapbteof dherpwpaxurenthe Hngpeteortisect |y

by an 20 instrunent, suitahle for ex sagittal pla for exanple, an
i nstrument whi cAO4H apdduns '“Edﬁt“(t"t %11 ’B&hﬂé‘ l)’sﬂhﬁ’d(’? ﬁ§ 'Bdfﬁt’”ﬂ“ posi ti oned

at the center of the loqﬂ%ﬁiﬁ\ a?ﬁn@‘qgo s@y\’u# ?e tnpl?ﬁ['lt% e?xr\ of-mo

sagittal plane obtaine i's way can be ive Y Z8d {0 "heasur e

the angle accuratelhow 6. Refegsid 1 §Qtiigdis dond MRefARGe b@%@Qo(ﬁ(nemLast er
model is onmitted) set in the articulator 1 is provided with engagers 54

fixed to the j@esyloant bnet hbthomeeddw 50as ofcashecdxi s k0pwrandFtdd Shei ght

of the
10 there is set a projected line L. which connects the point N on the

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 vie\.v of a skull) taken at right angles to the sagittal
plane of a skull (t,h.e. halved sections of a skull) is measured. For this
reason, it is desirable to measure the angle correctly by an

20 mstrument 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



face bow support 5 is adjusted so as to cause the face bow 50 to face I |
11 January 2006 the rod 25 at a predeterm ned angle (t he previously

" measured angle a). The jaw joint, is ear the ears, so that it. is easy to
rebuild the set for individual patients. The axis 10 is provided with

hol es adapted for insertion of 5 the engagers 54 of the face bow 50. In

practice, the face bow 50 is fixed by dint of the resiliefCyandfaryno@r Ni
52. If the resiliency is insufficient, and the fixture is found unstable,
any device such as rubber bands, can be used to bias the arns toward each

. other. In the agﬁ%g&# @Igocﬁt ?&)dhag{(g%‘ljllneﬁn ngél g})(gﬁlne{ﬁ%u\xls L@ lxm(e‘(gd-h?lv

expressed by 10 t hereby ace b

stand at the an angl t ISt al . ht
angle to the veg’l't or ax]w &nttggr(;e‘sgulh% (Olfl\?\)ngﬁtgagﬁaltsa?\e“rwrr%)ale(mﬂté{ag‘e(dt(\kmgth

wax rims is setfginHid@dahl paeattor 1, the rins of the nodel is kept
hori zontal, thereby facilitating the subsequent operations. After 15 the
angl e of the face bow Ftei S‘Cij@SIde()Vt(hﬂi plidstheldesrede)tdds fahifsedontef t he

articulator 1 with this adjusted angle maintained, and fixe thereto
Then, the fade bdw i engegersear! obkhe haceobdBrdthanld Pracdiceeshn fagscbaw H9 1}?

whi ch connects t i nt Qi nt hat t t@t ect

point P of a Iov@’f ‘102’\)6 dgbt %BB qu %hl gphg: E)pho %)'glgfr%qgh 128
obt ai ned bef or ehargridiBnt Nhsd Wk ﬁxp@té entrm%@qmsuﬁbm LW MBvE &, vVal ch
passes along an  occlusion point) I's obtained, and thée-center 0 of the
occl usi on curve rubdesdiamis, cha besmbtlarwtbxlasrlé)emxﬁﬁhe‘nwatxheo(mhsmtdme n
(radius of the occlusion curve) bet ween the center 0 and the patient's
occl usi on 25 curthe artisalatoai Lishereswdapk linggroecyraiey axs eadurew by a

cephal ophot 28" aphveﬁ?cdaltr%% ag,”?hg’r%b%/negnzhﬁ ;E‘?Wp 1§1(,e ow 8 ﬂl t%séleld 8t the

angle «, where the angle of the face bow 1s almost at rnight angle to

the vector axis. As a result, when a plaster model loaded with wax

rims 1is set in the articulator 1, the rims of the model i1s 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 t.he. point

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

curve (the radius of the occlusion curve) is measured by a

o
Tt

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



that the nmeasured D can be transferred to the nodel. A curve is drawn by
the pawl 35 of the tip end of the armon 11 January 2006 15 the wax rins of
" the plaster nodel in which the tipper and lower j:-wt.'-4 are unified into
one piece. At . | his stage. the axle 25 support ing | h(, arm30 is kept
rotatable, thereby enabling the armto rota to :rroum!| the axis 31. In
this way, a three-dinensional arc can be drawn. The 5 axi s;BjamisrPabdé N9
the arm corresponds to the point N, and thg, drawn arc represents’the
patient's occlusal curve. The arm 30 can b& fixed in a |hree-dinensionally
rotatabl e manner by neans qof an adjustable coupler. The skull of a
" patient. differdherua¥ paps ehtha plagsr ineerel inpyRichg herop es andilewer Bhee into
consi deration, it is.: ssary to adjust , the |ength .of, the arm: 30, the
shape and si ze éﬁe#ﬁgﬂ§§§f§3§§‘d§(%rurgffQV’§f~ a (s”x%a%)ﬁ@”ﬁpgbﬁraa; and
be repl aced whenrRPgeSS ANk ot 4@ LAXI @le PRSI AN Y8k tbGdkadesldnlng
angle of the rotary nenber 7, the axial ‘position of the |ower jaw support.
1, and the axi athpasid Bonliofhicheay, 1othuppatini@widthl ®e a hodackhhevd he
occlusion ideal for each patient. The upper and | ower wax rings are
vertically dvvi 88t 3llofgrpetiengirthenavoctusesnords ve. thengotitelN,. andetdteure i s

i npl anted one by one _along the arch-shaped wax, ri More specificglly, the
dentures for tﬁéaWBpﬂ’rc jrﬁa}%ﬁeé‘t'ﬁ’i‘?‘é"t PARPREE OGHTHeC UL rim for tﬂJé‘('I ower

jaw, 20 and pr Oghﬁi 9@%'3';1)/[)2:![‘}&%({11- 1xT*letP{‘ﬁ)é£J'rﬁ'?ax§8FT»ﬂIéﬁgé~gP«g§ P jt] (éxczlh ansed

o
bl

with hot water, and I1ts resin base is expose t“%en enture

row and the respmpeapasd drsalgimpeblRrdduplkept as it is, and then, the upper

jaw is renoved fromthe articulator 1, and the gap is filled wth resin so
as to effect. the intldy skildofefpathentdérfaasdromowmtias (hetdent urlhiow of
the | ower jI%W ifﬁ'lig id)l( gl‘enl%gtihl.cg p(l)r?sxfdloi(tltl{(r)r? 1t 18 necessary to adjust the length

of the arm 30, the shape and size of the pawl 35 (a plurality of pawls

can be prepﬁred, 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 1 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 arch-shaped wax rim.  More specifically, the dentures
for the upper jaw are f{irst 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 1s 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.

The denture row of the lower jaw is fixed, but this fixture

to
It

should be done in agreement with the upper jaw. The procedure 1s
the same as that described above about the upper jaw. Thus, a

denture base incorporating the unified base and the denture row is



shoul d be done in agreenent. with the upper jaw. The procedure is the sane
as that. described above about the upper jaw. Thus, a denture base .

"~ incorporating the unified base and the denture rowis 11 January 2006 I (
obtained. This denture base is finished into products, wherein I. i.
polished if necessary. In the enbodi nent described above, the arch-shape(1

curve for the denture rowis based on the cephal ophot ogr appyffudd Izﬁb%
rent's 5 head. Alternatively, a nore sinplified method is Also p SS l e,
The alternative nethod does not use a eel) lhal ophotograph, and a few
dentures are provisionally fixed to the upper and |ower alveolus rinms

" transferred fronehtaéngsht i"ﬁhis‘ dempurhhasand fitishpatinenprodisctreghestiadittio bite
it, to ascertain th pt.i mum hei ght and angle for 10 the dentures. Wen an
i deal occlusionfﬁgﬁgﬁaﬂsz5¢$%ﬁﬁ1ar occlusion curve is obtained in

cage of the above. meryi Ret honaei f AR-BI el ol ht RETeRtn hte |

case of the above- nentione aw' a St. L ) =
whi ch the floor foanke URRLERNEMUY §s DAGHERGE KN G0 5o BBT ) S8 (FLMd Sk
b etc. 1s ‘perforned

processing of 15 polish required for this denture base ,
and it, is @ondieddr edlasnatpredyucmorkniipiliodayet has edadpgrosthge! aw mode
taken fromthe patieq%'s mouth, the foundation for the denture base to be
fitted in his or her rpavidterhativesmetdiodi degedot Thena e ialophotogroph, )
dentures suitable,for. 20,the patient. are inplanted in‘place_[n h s or her
nmouth, and a pgﬁgi%&?%rd$%%Vu§EB@ Bﬂpvapﬂﬁﬁgi ‘ﬁgﬁﬁﬂﬁ¥néﬂpﬁnyéf Mg to
the plurality gfvedfil HiSs traﬂk%ﬁ%ﬁlf H‘Bnpi.h&#QY@%H‘%%@EH@' ned (hg eyl zed
to draw an arch-shaped curve on the rins, a uni fy e 'denture'‘rows in
one piece to obisarequiehtedkpbitead tdentertaihake opfid@um height and angle for
" 10 th® dentures. When an ideal occlusion is fou nd, a regular occlusion
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 ete. is performed, and it is
considered as a product.
In this way, based upon the jaw model taken from the patient's
mouth, the foundation for the denture base to be fitted in his or her
jaws 1s 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 plece to obtain the expected denture base. The

o

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




25 neasurenent and the determ nation of the arch-shaped curve can be
effected by the arns and paw of the articulator. The manufacture of

- denture bases basically is time- and | abor-consumng, and requires a
conpl i cated procedure, because of 11 January 2006 17 the fact that a |ot,
of dentures nust, be fixed on the wax rins along the occlusal curve.
According to the present, invention, a sinplified nethod ¥i?}nJ¥%y909 i ded:
A denture base conponent, 70 set. on the fqundation al ong e 5" occlusion
curve is prepared. Fig. 11 shows a denture row conponent 50 which is a

menber of the depture base conpopent. 70, haying dentures T a.rra nged and
" fixed on the rin ‘?L'fe.“:t‘l{&@tdbg?hgFgﬁ”l:‘l'}r"\‘?eml%ég’“f@'}*"‘fl‘fé’ Hé‘nt"d?‘e‘lbﬁs%ﬁ“’f*
conmponent. 70 dj it he patiept's , and physigue, , and. the .
dentures have a “%%&%gPﬁgﬂg”éP'typégﬁﬂ%ﬁ‘8ﬁg§r’Qg(ﬁﬂé ing%?ighygn'g(Have a
good choice of thRithodeIWEproditlells desired that, nmore kinds of dentures

shoul d be stocked but two many kinds require a | arge warehouse, and the
i nventory increases, andetheensisdt @mpoeciis?@est by.ththeuophiioumlongnber of
specinens is preferably a fewtens; 30 to 50 kinds are 15 recomrendabl e.
The patient ®an &6lEEeN okErTE oifi t PREISTOdked Fdnt Ur eslvaxe Acoepbment ras t hey
| i ke. The sel ected dent rﬁmrq¥/ﬁonponenhw‘ij et, on the foundapi?nwpo
(indicated by t HETERAHIGP TR gF ¢ mEmberydydhe dandgre hage soRasRea vi% h t he
model taken fromdhgeRRLEGRES § 20rTRLR-add kBl $nCAREringpdenture row
selected fromthe prepared variety of kinds has a curve suitable for the
patient's occl usi on clheemcchissisgtcuaRe asedr foe thasdhmngrt reuglng@aimt 70 on
the center of the arthrotone or a point 2 to 3mmaway fromit toward the
ext er nal differs with the patient's age and physique, and the dentures have a
, 10  variety of types. In order to enable patients to have a good choice of
their dentures, it 1s desired that more kinds of dentures should be
stocked but two many kinds require a large warchouse, and the
inventory increases, and the maintenance is costly. The optimum
number of specimens i1s preferably a few tens! 30 to 50 kinds are
15 recommendable.
The patient can select one from the stocked denture bhase
component as theyv like. The selected denture row component is 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

[}
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 1s set

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



auditory nmeatus, and a line three-dinensionally intersecting the 25 tooth
bow face determned in the patient's inout.h, and fixed on the foundation.
" The procedure is as follows= First., the nodel having the vertically hal ved
wax rinms is set. in the articulator 1 along the occlusion curve, and the
upper denture 18 11 January 2006 row conponent. 50 Is set in agreement with

the lower teeth Then, the upper wax rimgets rid of" the waxjamehry0082P
bet ween the plastic foundation and the dent g e row conponent placed near
the lower jawis filled with high quality instantly 5 polyrrerlzable resin

except. for the YRSl AERLACS UOKRL] gn hnLEoskey 1N, LALS e Che unif ed

pl astic foundati enture row as shown al ned as the

denture base 80. As a TBbA! thevaniagde 1erm1hq(nnas@nﬂ tHenuert iy (hier )
|rrproved met hod of preparing a. denture base dispenses with the necessity
of' 10 inpl anti hgtwem Ulhesp]nant Heuhduhdat i nd GO rﬂfaﬂmncat)ed(anmpaocordrﬁ cP
with the shape of the patient’ % mout h. This. js ver econom and

| abor - savi ng. Thg f’gﬂeép&ﬁéﬂ Hé‘nt H\“'é"'rb\)\?é 5 z‘l“’ﬁlpl“éﬂh{eh 1 S ‘t‘he’”“ddB“L)m on

curve drawn |,n accordanc vect or, of the e .0cch orce.
The resul 1 ng deRogre magu e bSO hE bt afiE M RBCe TR
APPLI CABI LI TY ASIrl—?hrasV\lf?@mhe Jrh(PMIt;h%sflPrf{%QﬁH@Qoﬁeﬁﬁlr('leﬂh'u?m o Pl'i@\%ﬁnt
i nvention can efficlentlymke denture hases I ndi vi dua | a
s t i patients. inFighd X eragaimgl deshe idphtionbasdéot Al l -e baSe O‘ p Ics
20 but the mat,erial is not |[imt,ed. toit.. The dent-ure base can be made
As a major a(l\antage of the present mvention, the improved
method of preparing a denture base dispenses with the necessity of
10 implanting dentures in che foundation GO fabricated in accordance
with the shape of the patient's mouth. This is very cconomical 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 {or the patient.

INDUSTRIAL APPLICABITY

As 1s cevident from the foregoing description, the present
invention can efficiently make denture bases ideal for individual
patients. In the foregoing description a denture base of plasties,

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 from their roentgenogram can be
reproduced on the model, thereby simplifying the process of making

25 denture bases.



of nmetal ~vithout, any nodification. The art,iculat,or of t-he present.

I nvention enploys a ffiree-dinensionally rot.at.able arm and the

" patient,s' OCCILISion curve t~aken. fromt, heir roerAgenogram can he
reproduced on t.he nodel, thereby sinplifying the process of making 25
dei Aure bases. 11 January 2006 IP 1.11E CLAIMS 1. A denture base having ar

plurality of dentures inplanted in row on a foundation of Phﬁﬁﬁi@%o@ﬁ
netal, characterized in that the 5 dentura‘?( are arranged allong t

occl usion curve expressed in accordance ith the radius of curvature R of
an idea] denture row obtained fron1r9§nt%§no ram of the patient's tenpora
" regions, and a center set on a resul AR, -']P“i\%gﬁof the patient's occl usal
forces. 2. The denture base of claim1, wherein the resultant line is a

line 10 connect, ng cent.r al int, of the . fromnpt f the frontal. tiinus in
t he roentgenogﬁan1£ﬁge? eﬁﬁﬁgxdzwwaméﬁ%v”éﬁ‘QH%”@@HFUPE”LHQéﬁdP‘8Naim|
or 2, wherein the ce?trah Point.of,‘}he occl usi on pqr¥§,1§ldis bageque
toward the | owe®Dy Aw AREaNGR ¢l PARRtics 91, Mekale (it EHERd ¢! Aentused
in maki ng depture bases, characte Lﬁed inthat, it is set on g_riplof
foundation mat ePFRFUIREVIATG AUEMRAE POUE APongIREOBCErUST ot ibiFve! di'awn in
accordance with_a urve of ., a radi?sqoffguR% B%gziﬁ.whospiﬁegﬁqaL point, is
di spl aceabl e t 8%V E2hE ‘Y’(metrhe] R AN oW g e bamy e al oM EREOW ne
20 representing @Eﬁ giregtigp f Q?E%lt%”thOfylﬁﬁh%séJ fqg§e§.k§k Qnﬁethod
of preparing deRPuPBERERY et ding Al hEnadl T rundiad dReiots 4
resul tant |ine gf. bg. PALLERL.S, RGEHYSAl of GLGERIGN Focd REGRARIT am taken
fromthe patient, sétting a central 'point of ‘a
2. The denture base of claim 1, wherein the resultant line is 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, wherein the central point of
the occlusion curve is displaceable toward the lower jaw angle with
age.
15 4. A denture base component used in making denture bases,
characterized in that it is set on a rim of foundation material having
denture rows along the occlusion curve drawn in accordance with a
"y curve of a radius of curvature R whose central point 1s 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 hine on the resultant hine.

25 representing an occlusion curve on a occlusal model, the occlusion

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




radius of curvature of the occlusion line on the resultant. l'ine. 25
representing an occlusion curve on a occlusal nodel, the occlusion curve

" having a radius equal to a distance between the central point 11 January
2006 20 and the occlusion line, and fixing dentures along the occl usion
curv'e'. 6. The nethod of claim5, wherein the resultant. line is forned
k- a-line connecting the front, of the patient's frontal sipygn 5ng on
t he roent genogram and t he | ower j aw angl e, gnd the resul tant. I|n S

used to draw the occlusion curve. 7. A netk8d of preparing a Qenture base,
conprising the steps of obtaining a nodel taken fromthe patient's nDuth,

- making a foundagh@nhéoeclasdontiveea RAIRHL dh‘?xt@ﬁi a0hag he (HW:%H? LEAL
nonth, preparing a denture base conponent havi ng the expected entures 10

fixed on rims megle orTkdendtRyndatel.om )audwfnl?ﬂ gie m%mﬁntflﬂﬁ @%ﬁu 'l by
conponent on the foundation in accordance with it pre determ ne radi-us of

curvature. 8. A aiihbednabc@hLRAL I[Fch Bo AL TG rh&SﬁonWlfmmné'(ﬂ% np‘?lgﬂ ps of
obtai ning a nodel taken fromthe patient.'s nmouth, nmaking a oundat i on

for a denture babe roenhe ighatNgadtBeihR PR eM1S ﬂ’RPH‘% J(leﬁhﬂ' % &
radi us of curvature in accordance with the dentures bY fixing the expected

dentures on the ysatlitentrasy URPSEcILAYN die. fixing it selected denture base
conponent having the expected dentures in place in the patient's nouth in

accordance with7 he simetldd anpasediing® sHaRed 1G4k V@()H?@W‘n HED shﬁg @di us
of curvature. 9. The nethod of clains 7 or 8, wherein nt ur e base

conponent conpr bbeaninglent wodel ovtlam ArH s thbapt lone Qlfxoﬂith)e npﬂ\tlhﬁnt S
occlusal !''Drees, and arranged al ong an occlu5|on curve of 'radius”of
curvature R whofeumknifer fdrsa diespl a€Babd €o HowatseHReLd PR haticnt's mouth.
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
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 denture 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.



25 jaw angle with age. 11 January 2006 21 10. The nethod of claim?7 or 8,
further conmprising | he steps of preparing different, types of denture
| ase conponents, selecting or](- ideal for the patient's occlusion curve,
pl aci hg the sel ected denture base conponent, on a |line three dinensionally
intersecting a tooth 5 bow surface characteristic of the patient's nouth,
and fi xing thc~ selected conponent on the foundation. 11.1fJg§ﬁ£$¥§0@g
prepari ng denture bases, conprising | lie st eps of * preparing a base
portion to be arranged in the patient.'s nouth, providing a pair of arns
whose ti}) ends are engageable with points 10 near his or her ears,
- preparing a faceltow Dite phevheld ng dien ase 8, part han cawinphisangake rdtopsupport .
insertable into the patient's noot li, engaging the pair of arnms with
around the pati entepairass 8iff@arcmangipng of thatbasbaporchngonicntd he lpatrigenhes
mouth, fixing the wax rins to the wax rimsupport axially adjustable,
drawi ng a proj ecided] fomeh®fat ket kSodedsubhantrvonpthenpaticentded elponad:
areas, wherein the resultant. Brie connects a central point. of the front.
of the patient' hdseodmposéntisnandind herdcowene hawnatlgl @ic et aingi mgobite
angle of the face bowto the projected Iine, fixing the face bowto the
articul at or, 5dr daswnguafaceachhrshapedccolf viee gnitidie svaxou ihrsa ndviexiaignt idne
arch-shaped curve 20 has a point. set on the resultant line as its central
poi nt; to const iseldeted tompdaentva thewoahdagionhe ar ch-shaped curve. 12. An
articulator conprising a support. for an occlusion nodel, and an arm
t hr ee- di nensi ondlll y rAtatdibddof pleandd fichearghcapabbmpofsing épresept :fig an
occlusion Curve on an upper jaw nodel and a lower' 25 jaw nodel each
supported on therepgppogta.bdde panuanyt@®@6arranged in the patient's mouth,

providing a pair of arms whose tip ends are engageable with points
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
5 resultant on the patient's temporal areas, wherein the resultant line
connects a central p.oim. of the front of the patient's frontal sinus and
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‘cm've 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.



13. The articulator of claim212, further conprising a base (2). a stand
(3) erected on the base (2), a | ower jaw support. (1) attached to the base
“(2), arotary nenber (7) rotatably fixed to the stand (3), au upper jaw
support (40) provided at the front, of the rotary nmenber (7), 5 a rod (25)
vertically inserted through the rotary nenber (7), .1 pendulumlike arm

(30) whose length is adjustable, the armbeing pivotally SypRRLLRDM@S t he
upper end of the rod (25) in a three - dinmepsionally rotatable manner, a
projecting paw (35) fixed to a free end of"the arm (30), thereby ensuring

that. the pawl ( of .the 10 arm (30), 1i.s g[o ht into contact with a nodel
" of the upper jawel%)supp ¥ %ﬁécqalé\‘/\%‘r OFQW‘% ﬁow'g’,‘H‘éihd’(’ﬁy"r‘ﬁf‘ét"i' hgse Ré?a‘r‘m
the pawl three-dj i |, an..ocs! usj on cur v wax I im t he
rodel - wher e n 1 HETL LR S PR R L 80 AL D PP AT D
effective | engt hthdpadd (2Ther@abl GHE ARE (9F r&d.aLhD1ExON 1d 3he WEKEI(H) ach Of
the upper jaw support and the Iower jaw support I's axially adjustable. 15.
The articul ator appet gawnsiipport ) phruvidedraicdnpirb st nftiae fdaey nbanbsupor t

(5) capable of nounti ng the face bow on the articulator at a predeterm ned
position. 20 A6.aTrl 4eb] cieracatlyofnseirsgdnthzoseh1the whtiei memdepdin. of arm

o o oD g UL LYaS oSS SR Y B TR
o8!S (SR N T R U i ence
i's provided w thigevionallg wuppdile. mh@erani phdjyctingd] st BOS®. fixed to 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
at a predetermined position.

20 16. The articulator of claim 12 or 13, wherein the pair of arm and
pawl comprise 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,

wherein the base (53) is provided with a wax rim support (60) axially

2
11

adjustable.



