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METHOD OF PREPARI NG DENTURE BASES, AND A DENTURE BASE COVPON hie !
Field The present invention relates generally to a denture biW@MﬂwmmmMmer
of preparing denture bases, and denture base conponents. Mre paﬁggg%!ar ,
the present invention relates to a dentyre base 10 used in treating dental
di seases such as dentul ous jaw and nulti* teeth col oboma, a gﬁwmmmw M
prepari ng such denture bases, and denture base conponents i m,mmd
in making denture bases. Background Art 15 |n treating denture bagg,and

i mpl anting dentures to cure edentSPEUSIFIAVATHON i -t eeth col oborma etc., it
is essential to give exact occlusion in the treatnent of dentures and
brinmed teeth. In order to give exact occlusion, the common practice is that
dental doctors and denturists anal yze the anatomi cal formand 20 average
val ue of hard tissue of each patient, and recognize his or her individual
di gestive novenent of HENTURBBASE, METHODOF PREPARING! p of virtual
base |ines and planes of the nouth and the circunference thereof. In
practice, the QRENTUREKBASES)ANNADENTURE BASHE: C{eMEP@NENdbp! i cabl e
data, and reconstruct 25 patients' occlusion on the individual basis. The
reconst riucti on of the occlusion of each patient mainly depends upon the
doctor's or denturist's individual skills. The . 2 dependence of

practiti onerfechmgalFdeldl skills has made it difficult to quantitatively
coll ect the data ggut occl usi on ideal, for each tjent,sef up, a standard

of what occl usal cereseati myention delates gangrally ig a-denture basg, agecause

abor - sonsua oo tker R, AERLT1. Ba8Rh: Y drRufe baSe somhbobdnts, U8, 237
those suffepfdig Bﬁ?ﬁbﬁﬂﬂl umﬁﬂeéwntEm@gftgfﬁteﬁa(}geﬁoeﬁgﬁ@mﬂéebags ent
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invention is to provide a ‘den e base an I ng sane which

enabl es (0 heudfd aahteveimntderitad xkeéase bushods idendul@lajawehd siailti- per i od
of time with the least toil by utilizing the resultant of actual occlusal

forces. SUMRY Oblohidmn & N\ENTEE tivd\cafopatengring tsehpdesdute i basest i amd t he
denture base includes 15 a plurality of dentures arranged and fixed in a
plastic or #AentMredpsentomepanents dapmgdaately e usedaiyemaitingg dgntHre he
occl usion curve expressed based on the central point set up on the

resul tant | PABShowi ng the radius of curvature R of the optinmal row of

teeth obtai -ray of a patient's both tenporal areas of the 20
head, and tﬂ@gaf‘ég‘ﬁ‘it‘@ﬁ*%ﬁr the standard resultant of the power produced at
the ting; of occl uph Qea iy %&@ﬂ@l@é%&;Laﬁcﬁngﬂa&'ﬁmgocgﬁﬁ%@bw cArpi ne

connecting between a poi nt” set at orward center e patient's

frontal singdeftulotie jawanahd-taetveslobamiangtce, 123s Aeendidloté igaot her
aspect of the present invention, the nmethod of naking the above-nentioned

dent ur e basexactcoerdusiarhin shegseatmenkiofigleatdees and brsneed teetdat i on to a
Rt ore 8 1O HaeR 30 give exact dcclbsion, the dommon practice is that o ©
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 patient mainly

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



porti.on. obtained through a separate process on which a required nunber of
‘dentures are fixed on the denture base foundati on on the basis of
i ndi vi dual dat a,

‘veach pati

facial | o0
det er m ned

especially with a radius of curvature R which is proper to

ent. 5 According to another aspect of the present invention, the
method is nore sinplified by making a denture base to be fixed in the
patient's jaws to a pattern taken froméis or her nouth, and then fixing he
dentures on the denture base in such a manner not to spoil the patient's
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i ndi vi dual

radi us of

urvature obtal ned as nentioned above, and pernmanently

fixed thergetRpeh etabllird ofieviienoecslashbforce ambitetréngthvdes idedlfdrus of 15
curvature R curve, as an occlusion curve, whose center is on the resultant

line, and diashl patraht.e Bethusged lhokafdhehstamland applicable ttepatieed bei ng
nd fixed along the occlusion curve. Different types of denture
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i deal

ected for a 2Q particular patient, and. is fixed on a nodel
cgh@mﬁa&ns bPatN iSasushHt 28 tgﬁﬁ‘? sutfexang yomy ﬁ%ﬂl'ﬂﬁgﬁé t he
process of .nmaki ng denture bases in a short period. An occlusion curve is

Wthe direction of a resultant curve of the patient's occl usal
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The pregenachiviesthent offédciescciusivinn gl Dire RiteRely silotepetiod bRsAGeWI Ch

i ncl udes t

he steps of representing a resultant line of the patient's

occl usal fevithsherleast taihthyentilizamg thkeaesiultantoft dctupdocelhusal ferdesng a

central po
resul t ant
occl usi on

poi nt and the occl usion |

int of a radius of curvature of the occlusion line on the
| i ne, representing an occlusion curve on a occlusal nodel,

t he
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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
obtained from the X-ray of a patient's both temporal areas of the
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.

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




the patirent's frontal sinus appearing on the roentgenogram and the | ower
jaw angle, and the resultant line is used to draw the occl usion curve. The
articulator according to the present invention can be any 15 type provided
that it can three-dinmensionally draw an occlusion curve ideal for patients
on the occlusion nodel basically, it in¢ludes a nodel support, and an arm
capabl e of drawing a desired occlusion €urve, the arm being
three-dinensionally rotatable. Mre specifically, the articulator of the
present inveortion @btdinetutiesougtbas separateaproeess oad winichhe tepsared | ower
j aw support attached to the base, a rotary nenber rotatably fixed to the
stand, an uppenb¢moef deppores pre\fu@ehoatthehéeﬂmbaﬁe fmwd@tlany)méh@ a
rod vertically inserted through the rotary nmenber, td)ul um | i ke rm
whose | engt hapis affjindiuisiual data.apapephly pitvhtal whslﬁpg rCﬂlé'é[aQ‘ESrQ) t he
upper end of thﬁ rod in a thrgepdl rregm onal Iy rotatable manner,

proj ecting W fi5 PIQPEY g eachPatignby the arm thereby ensuring that t he
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wher ei n the occlusion curve has a ra curvature equal to an fective

llength. Prefles gatté,nt%ag@hwto hfiﬁitlﬁ@ﬁ?tak@ﬁvfﬁdmml’stoﬂ@élr hrathowerd ik 5
support is axially adjustable. Preferably, the face.bow support capabl e of

mount i ng t hfixime hebdomturesivm ahié ideunltar@bast 1a Quaratrmanineehqiasi spah. The
articulator of claim12 or 13, wherein the pair of armand paw conprise a
plurality otheapatestkefachl yldalc(edM@ret repecilicallyOimdiviflaad padiiuefd in
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an ideal occ usi o curv uce obt al ne rom eac
patient's rﬁﬁﬂt@&ﬁ@ﬂbﬁ%e'ﬂnﬂ%e’i‘ﬁi\@ﬁeﬁﬂ *'ﬁj?@d'tﬁéi‘e can enjoy his or her

i deal denture bases which of fer agreeable occl usion.
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 lower jaw, the

dentures being arranged and fixed along the occlusion curve.
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 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 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 and lower

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



20 BRI EF DESCRI PTION OF THE DRAWNGS 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. 1; 25 Fig. 3 is a plan view of the articul ator
shown in Fig. 1; Fig. 4 is a plan view of the articulator showm in Fig. 1;
Fig. 5is a rear view of the articulator shown in Fig. 1; 6 Fig. 6 is a
sketch showing a side of the skull of adpatient Fig. 7 is a sketch

t wo- di nensionally showing a resultant of occlusal force in two di nensions

Fig. 8 is adekehfhbayepifeltingddaal eselulsion faneadl pagfditsi on 5 curve of
occlusal forces Fig. 9 is a front view of the skull showmn in Figs. 6 to 8

to show the direcThen present opeversadbnf @roeidesy. a 1hdthod dbfagreparing

t hree-di nensionally showi ng a occlusal force acting at the tine of

occl usi on 1@eRtyre bagey which madndes ehesstmpisngl pepirdse ndingaar eesgdtiantet h
Fig. 11(b) is a perspective view of the unit showin Fig. 11(a) Fig. 12 is
a plan vi ewline of thapatierdssecrdugal fordes en geregrigenpgramefinkensfreate bow
Fig. 14g’ s @' an.view showi ng a majn portion of .the face bow i& hown in
Fi g, 135 anth®ngtiens, iSethngeasyral DOUNLWIA TaRiUS Al amthre 2th use.
DETAI LED DESCI?I PTI OF THE DRAV\H}@ ill?ef erri nq% t%. Fi as. llto. 5, an

articul at or 1By inﬁgmfﬁ e’f@SB nt P VeGSR U e PRGRLCYSIPEE Y 4 st and
3 erected op,t f : ' j de of
the otand o7 FhorRSaLimoME el Sxfapl SHPRPHaying: FRIGPPRaAl a9 7€, 1

| ong axis ofisthfc@betwdbaltte caftdal PBint AAASHRY §&1uson FheSaWdSExinEans the
direction intersecting the axial direction at right angle. 25 A |l ower jaw

support 4 igeaturshddngatHehecdaswnlewmah that it is axially adjustable, and
can take a proper axial position and a proper angular position wth respect
to thelfentral axI'becoksulfandriineus doomed. byriaelipesiomnestingatheidtomnef of t he
support 4 is effected py a handl e 6. 7 The face bow support 5.is integral
with the fa anem§p§'ppta, SHHEY appearg PREhe reantgenogsasyand the t he

and s 10 | oA @plPean thecrutfEns BB inesd FOASRY hi et O
provi ded in.a.space between the sidewalls of the support 3 in such a manner
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 desired occlusion
curve, the arm being three-dimensionally rotatable.
More 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 fixed 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-like
arm whose length is adjustable, the arm being pivotally supported
25 on the upper end of the rod in a three-dimensionally rotatable
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 by



that it «is rotated by an axle 10. As shown in Figs. 1 and 2, the rotary
menber 7 is rotated fromits |level state into a clockw se direction in
Figs. 1 and 2 around the axle 10 and is fixed at 45 and 90. For this
reason, it is convenient for attachnent and detachnment of the

bel ow nenti oned upper jaw nodel. Knobs 10a are fixed to the opposite ends
of the axle 10, wherein the knobs | 0Oa tdke a position corresponding to the
patient's jaw joint. The axle 3 is inserted in a slot 8 axially extending,
so that theratating 3heaarm| itHe pawhithyee HaotnsionaBy kivayss hinocaasiomn
provided with a nenber 15 engageable with the ear of a face bow, Two bolts
11 are provewyed 08 2 wax rimechatheymadali wheresn theeocplusionocurnedhpss t he
axl e 10 under the action of a spring hgused in the slot 8. The rotary
menber 7 hatAdius QF@B‘W%BF%QGNHB&H@R ?&gﬁ%(ﬁd?ng and a leg 7b in its |ower

part. The leg 7b s limied fromijts rearward novengnt a,shaft, 15

Bher eby the rot aryrelerpbht Pach Thts sl Tarb iRt dind Fod 5VER Jafher eby
mai nt ai Ri ng t-he J. ryqd is maintained at a vertical angle as

pr edet er'm nséwqxﬁelgs%’égiﬁl%dﬁggggfnestantIy bi ased rearward under the action
25 of the spring housed mthe slot 8. The rotary nber, 7 is | oaded with an
upper j aw nodel , erablver dhe, fage §Wuﬁg@@0§wm)g$é¢dtfkmww§.ﬂm but its
rotatabl e novenment is restrained by the axle 15. Arod 25 is vertically

i nserted thiasadiow lea vha articuiatesatra pravetersnined pesitiondoubl e structure
whi ch consists of an outer sleeve 8 - 26 and a mddle sleeve 27 which is
vertical |y adj ustBb¢ articulatraafaiatmal2aond 3t meheveis thehmiriofdiren sindeve 27
is provided with an arm 30 in its upper section such that it is vertically
rot at abl e apawhdompuise 8lpluRality efpainsiseleataldly firsd godhesodsscr ew wher eby
the 5 outer sleeve 26 and the m ddle sleeve 27 are joined together. The arm
30 i s 4a@j ust abl e The Ifacgtbow hesednin aheaplesemtamvieigidn eackntbs arthdehe arm
35 can be attached to any arm 30 of different shape and size. It is

preferred thatvidedsngfr (thd hpatipat duthf ali parr efit armegthendreeselyepar ed
so as to select a suitable one 10 dependi ng upon the patient's age and body

size. The rottenydingrem thesbpseytHedipi émdanfwhearhgvbeippaigaedt its
frontward end, wherein reference nuneral 45 designates a magnet made of

iron piece Wi ey paticw e4R, Wwheditr fitd Bisé hepeetidelhwish bi wikatar 1
operates as foll ows:

support axially adjustable.

15 As is evident from the foregoing description, the feature of
the present invention is in the achievement of an ideal 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 is a perspective view of an articulator according to the
present invention;
Fig. 2 is a side view of the articulator shown in Fig. 1;
25 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 is a rear view of the articulator shown in Fig. 1;



15 Thé feature of this articulator 1 is in the achi evenent of occl usion
based upon a resultant occlusal forces. In other words, the tissue worked
at occlusion consists of mascul us nasseter (M) and nmasucul us tenporlis
{m). The force produced by themis expressed in vector possessing
direction and magnitude. It has been 20 di scovered that these resultants
differe with patients but as shown in Fi6gs. ?to 9, it is directed toward a
point (N) in the neighborhood of the front edge of the frontal sinus

(i medi atel y abov&ighé inasikatrh dhowing a&ide of the skeilhbof afpatéentisi on of the
front teeth, and Pb is a point of occlusion of the back teeth, and Pc is a
poi nt of arthrotolfeg. Z5isTasskadchuisud-diorensionalytshewing vheeqitant tafe back
teeth, and the occlusal force N2 acting on the Pc are in vector possessing
the directi eackisahforce i Gyoslimansions rel ati onshi p bet ween these occl usal

L2 el BB sl BRRSEEE R SR kb thn eneiiEh N
of all tients' gccl usaL forces do not concentrate toward the point O
(Poi nt NJ, BHEVE REGCEHUPALIONGESh t he conditions of aging bones. Generally,
the resultant of ge¢gl r I t t t oint P
on and al ong the ﬁ?%'eglEg%cfgﬁﬁggﬁ'v?ggg*{?gkﬁlf?EQWO{IPF\%S&%W;%%PS%}%VP

connecting EH?d@Péd’t}orNof-Qnt&c‘h'i@al%&'E@; P of lower jaw angle. This state is
diagrammatically 1llustrated in Fig. 7. It will be understood fromFig. 7

that the "shoul d-Bgg poiista didgParmstitdiespdianetdsionallieshowihg i obeleduse of
agi ng, thereby causing the radius of curvature D of the occlusal curve to
change to DfgrcarattitgeaartheCime afheedesion,C . 15 If a circle is drawn
centering about a_point on the resultant line L, whose position differs
from patdent to pHig.eht(a) is aplan vevwsshpwing a nait eharnangad trethisal points
row of

gather on the ling.L.. The.point is r.elatively easily found from.the

the patient's renati Hégfégﬁrpe&ﬁaeé{lysgﬁf’ﬂe hepmnt OWr’@sﬁ’rﬁ- 1488ntion is
20 based upon thig. di sgover and i o teach,that the denture bases shoul d
start fromthe prgbgrgffsoﬁ %?nt\ﬁ Waﬁ%% dteﬁlgc}l%&bag%éuri ng an exact, ideal
occlusion for patpentss ; ﬁfet 1 ! :he occlusal forces acts
t hreedi mensi onal | y%sﬁash{ﬁ Ir}s}ﬁ%gﬁéefé?ﬁg i%ﬁb g{)wi eeth should conply 25
Wi th the directioRi@f14 ke agslanusrlw cRoGARg FacdinopertisaloffthecRcadjswat the
time of occlusion as shown in Fig. 10 in the follow ng rel ati onshi p: 10 1
N1 R+N,}) |sh@wh no¥ig, 13;-aid) N2 R +NZL | -2N2 COS ~ 2 -- 2

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

DETAILED DESCRIPTION OF THE DRAWINGS

Referring to Figs. 1 to 5, an articulator 1 embodying 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

specification 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.

25 A lower jaw support 4 is attached to the base 2 such 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 is effected by a handle 6.



51 NIR'I =1 NIL I =N1 _ (3) N\ZRIl =1 NZL I -NZ ( 2N1 cos ~1 ~sin 81
=2N2 cos r~ 2 and sin B2 -- (5) 10 2N1 cos ~ 1 ~ cos 81 +2N2 cos ~ 2 ~ coOsS
82 =F-- (6) where the arrow Z in Fig. 10 indicates the front. The
subscripts Rand L in the equations indicate the right and the left. The
angl e 15 made by the vector NLR and N11, is expressed as 2 x [err] 1 Anong
the two circles E1 and E2, the former id a circle containing two teeth and
N point O and the latter is a circle including a jaw joint and the point
O 8, and The dach v pippeat 6diaigteagal TWeth ithe fadee boes enlpipogt t4)e
resultant Fis a vertical line, and the line H 20 representing the sum of
its own, the¢hkreley Ensudingsivgitaie nsevementeénttdue a%iR] adackoteom.or N11, and
vector N2R, and vector N21, is in the vertical plane which all divides the
skull into the ridWhe anppprf 8. irsilundes tthpaiveftsidewallsecondde right ande L

measured fr t he .roent gepogram of patient's tenporal aregs of head_ is two
25 di mensi omalt ofi the axigeef theaaticylatan fsryAamaJyemeﬂng%r isppravided

3T o i Sk BPbRREUR! HeRTTe AT PR S Toh i e T R, o7 ©
a parti cul arpkar dniafed Mpatt netEn e Rgnh Skeah gsr o BRg 7 ¢ "
descri bed: Ehpaty nfesibde phal oarapl GARNALOINIANGALE BRIl aopRRRMiGE @ S
patient's head i's taken. ?hen, aaab%oun ation %or the.denture Ease I's made in

a known way dif@tidrSin !F'i?s.pﬁtdrﬁfﬂ Sodr® tRatdx@atl (b aHAPS! firedl altQ¥sra@dins is
inpressed on a tray filled with an inpressing agent, and gypsumis poured

onto the npb@°.tlBowbhmi reasopl, asiecomvsielent Aobadtadhmeat ard dotalshment he

pl aster nodel. Finally, an upper and |lower 10 alveolar rinms (wax rins) is

f abri cakd. offble hetowimensigned npperjaw prdednKnobsolAs aradikadhto pheient is
requested to bite so as o fix_ a central position_ of_ fhe upper and | ower
jaws. Wi | cOPREsiiaeNdsel Bhe axle (lih WhAEeiathe KAObSr 6@6?#@@ POFERPRRr Wi t h
wax. In this state, ,the af initt)éi bﬁtween.t.hg ri %5 and thg cheek
micosa and FREFESRORAIE 40188 RAYENEF dAFhiiREq %r@ &S ARSRIHEEIN Fhe

j oi ned wax [Lj i t K ast ar: del, and

provi si onal H/OTFE? g%%lﬂf)gg?{%?iﬂg’%oﬁgﬁr@g%t%%ﬂ%é egglra?'ia?ﬁﬁgybr 1 by use of

the face bow 50. BEQchS ofhel® kiolhd 9B0a 1dan Obd SprévideflaGAtROW ebeludes a
pair of arnms 52 and 53 of resilient material, such as netal, extending

ri ght warsl apdghgéabkr ditiwhhe @ar ¢fhe fhcabolv. pdiwo doles 11 heegimwidedsoi t ut es
a base 53. Accordingly, the arms 52, 53 and the base 53 are in one piece.
Pr ef er abl y, lini$l thead xiay} positrenalf theraxler E0,bamd b2gs thgendlerl0 whder thei vel v,

a netal plate havi a wdih of a few
P action o a?sprmg oused 1n t?le slot 8.

The rotary member 7 has its upper portion bent 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



mllimeters'to a fewtens of mllineters can be used. The base 53 is
substantially U shaped, and projects frontward. The base 53 is additionally
provided with a wax rimprovided in a patient's nouth. 12 The arns are
".provided with engagers 54 at each top end whereby the arms are fixed near. ..
the ear canals. The base 53 includes a slit 55 in which a wax ri- msupport
60 is slidably fixed. The wax rim suppdit 60 consists of a virtuogtiy
circular metal 5 plate (alternatively, plastics or any other can be used),
and a rim ogp aghilxad maldlebilaiasl IRAvhcH i % Weetivaly ianjhbeisleoanthi s
fixed part 61 consists of a rimof the netal plate ich adhered to a
recess of tipgat@ixlerarowaibpls bx@d) dTheirghddlendéese 2ThHe provided witlviaged with
a plurality of pinholes 62. Te wax rim support 60 includes a groove 10 63
cut toward drme b ets, upper section 86chshaslitiesi verticalipeopatablefarohadgr oove
63. The nut 65 is prow ded with a boIt 66 having a knob 67 which_is

sl i dabl e ord thB 3113| &e grenqeenwa&@raés 8Tdesigpptes @ isgrer%t\ﬁhambytt@te cannot

nmove i n_the axia ef o({ rill n 2 t he kn(ﬁ 5 causes the wax

ri m supPor tOWET S e‘?’?ﬁ-’v g]d? eq\?eg A6t h LB RE Tvax i m support

60 t | t to th | Gk at d

podi 11 00, TLZ‘fiﬁfaeSme gs“%ﬁi‘e%t%%&eﬁﬁ%n%‘ﬁﬂab@w”%%@@v@sgﬁr'° tilBne of a

pivot 682, (0. 83ql QIPRRY b nR 350N HeSiURRR] e b i 20 d0 AeRifaNEly . the
e bas and

|l i ne connecting th e wax rim suppor e resul t ant

line L. Themageh aﬁanbﬁze 6] i p%ﬂé@re&dtmﬁ Arfls BV @9ptaqv1b355'a<fed
between the patient's eyebrows (the root of his or her nose). Wen it is

fixed, the dffexent Ielngthschjrm%‘@i?epaii@dlSoe}iactd)YSéIé@ﬁtadsQﬁlteiM§ pakent N 25
The face bow 50 is operated as follows: First, the wax rim100 is placed in
the palfentdepemsling, uponithe patiesités ageraeqhbedﬁdlza) bite it, so as to decide
a central p05|t|;iqlof t he uppe and | ower a/a Wiile the wax rins are

bitten, they are 'he zotagy gem @’ét (higr PY@Yidedayith ANt WPREL AW SURMRItAf f i ni ty

bet veen LIk il fr?’éﬁé”d sgend B e orEge aiime al A5 SRR ALY %et he
face bow 5Q,kfep h{jegﬂ% E))?P{derf(}? eg%{wg{aw haﬁ@ Hx%"(fe'lqg a?{]ratcle&% {éd

support 60 1's”pus ( nDuth
and pins are insgedrtihatbra @bé‘ﬂﬁb@sas%lld%vé he “ ns.
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 1s directed toward a point (N) in the neighborhood

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 teeth, and the
occlusal force N, acting on the Pc 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



The j:oi ned wax rins are set in the articulator 1 by use of the face bow 50.
Before the setting is done, the angle to the vector axis (resultant |ine)
of the face bow 50 is nmeasured. As shown in Fig. 15, 10 there is set a
-projected line L which connects the point N on the patient's head and the

| ower jaw angle (in the illustrated exanple, a projected Iine of the arch
menber 68). As the |ast step, the angl & between the face bow 50 nounted on
the patient and the line is neasured (in the illustrated exanple, the angle

a to the prgjgi®s: 15 line L). In this case, it is inportant that the angle
(i.e. the angle in the exact side view of a skull) taken at right angles to
the sagittal plane of a skull Njtdia6hal yd sia@jons of a skull) is neasured.
For this reason, it is desirable to nmeasure the angle correctly by an 20
instrument suitable for exposiNigess &49i Nt adbs fl,anE for exanple, an .

i nstrunment 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 neasure
t he angbe accurattddweves tRef masultantsoofal]. patients ocebwsaldores® do motpl ast er
nodel is omtted) set in the articulator 1 i rovi ded wifth engagers 54
fixed to tkencentyadentoyxthéheopoiatdd (%@anbes% takhey 1bf ,eraWéiHI %behei ght

of the face bg .suppogt 5 is. adjusted so t(g cause ]ihe face bow 50 to
face 14 €AD {an350% aging; baBes: m HBBCEARYe thEnECHHBERbLE o red’
set for i naptieoerA iy, ettt e d Inb it & Bl hE et e for
i nsertion megy(ggugag%@ Rand 1fie"tfie" Jrtsr gszyg"’ﬁgonhecﬁhglqgietc oirnth§ face

bow 50 is Int of the resiliency of the arm 52. e resiliency
is insphfi gbege pamat Thefflowidl fawSah@lendTHiRSkodleeis Aidgaominggtieally as
rubber bands, can be used to bias the arns toward each other. In the

arti cul at onllistdatedeBulKignt7.| i He wall bheunderstoodx fromsFexpietsatd thg 10 a
vertical rod 25 thereby en(albl i na,the face bow 50 to stand at the angle a ,
where the ashoeldsbe! pointOebis displpaed todher pgmt Arkgcauss ehagingt or

axi s. Asafleslt, when ghplas er del Ioadeg})w'tgwaxri is set in the
arti cul at otNETER) CAUSIRE dNne; FRAIS e} CHEVRBHe pf 2bgt 9gclupy FHpYe to

501 s ad) uHEREC FEDRIL bpe MR b SRRt ot he artroul ator 1 with Chis

adj ust g angl e myy %t@iirﬁlgaﬁids &? iéé;xgtietr*?ﬁ% b%utT%ei%nE % tRE GeRA ANt

|
renoved. On the ot her er tan I ne I ch connects tahe poi nt N

(poi nt thatljfdg, r @sddeapbsitic@cdFlerdnrdiephfient o YatdehOWRT willwheO0 angl e
is witten on the cephal ophot ograph obtai ned beforehand. I'n this way a
patient's supposedntlatr tke (ideaVecchisl parsssgatingoanthedinsilanThei nt) is
obt ai ned, and the center O of the occlusion curve is set on the resultant
line L. Th@einthis dledatively magibi fosingt foemn oble usewn ofuthe) pptieRdsn t he

center O and the .patient's acclusion 25 curve (;the radi us. of the occl usion
Coe s Hemainsheleethe B o SR6 BEgA B AT L He TSR STVARIO A St 9

2 2L 0, B S RS, Rt BE AR B ke miss A
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
25  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:

- >



15 the wax rins of the plaster nodel in which the upper and |lower jaws are
unified into one piece. At this stage, the axle 25 supporting the arm30 is
kept rotatable, thereby enabling the armto rotate around the axis 31. In
this way, a three-di nensional arc can be drawn. The 5 axis 31 supporting
the armcorresponds to the point N, and the drawn arc represents the
patient's occlusal curve. The arm 30 cdf be fixed in a three-dinmensionally
rot at abl e manner by neans of an adjustable coupler. The skull of a patient
differs from pati¥ng+ PNerdos aki ng 16 ¢fhis difference into

consi derati on, Ht ?é %gég?sgﬁy tgg%djust thgblength of the arm 30, the
shape and size ofthespaw 35 (a plurality of pawl s can be prepared, and be
repl aced when necessary), the axial position and vertical declining angle
of the rotary m?nfqgﬁm,z HagNg.)&bglquposi tion-¢f) the | ower jaw support 4, and
t he axial position”of fhe 15 upper” jaw 40, so as to achi eve occl usion ideal
for each patient.slhe upper and | ower wax rins are vertically divided al ong
t he drawn occl usion curve, and then a denture is inplanted one by one al ong
t he ach-shaped|wﬁﬁﬂhinNuNbﬂglspecificalIyﬁgphe dentures for the upper jaw
are first placed on the wax rimfor the |lower jaw, 20 and provisionally
fixed. The wax risfor the upper jaw is cleansed wth hot water, and its
resin base is exposed. The gap between the denture row and the resin base
is tenmporarily keyiglas| Ny, li=lN,and then, the(4pper jaw is renpved fromthe
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 wth the upper jaw. The
procedure is théNs£8 dhs tamOdes@Npees @bond sindhs ~t1®d upper jaw. Thus, a
denture _base incorporating the unified base and the denture rowis 16
,r~".:lQ.:...:-- __ obtained. This denture base is finished into products,
wherein it is poljshed if necgss . In,the e di mrent descri bed above, the
ar ch- shaped cur 1 €85 Bhe wr%ﬁ%beS@Zbéé:Qa on the cephal ophot ogr aph of
a patient's 5 hegd. Alternatively, a nore sinplified. hod is also
possi bl e: The alternative nethod does not use a cephaltophot ograph, and a

f ew dent ur IS | 3 f i nd l gs rinmns
transt or red PobL iR SHEMETR Kig, HFindRalF HBMhnE T THE RLTINAE T L e

it to asceréxﬁimﬁemépégﬁmbmi ﬁf&icﬁmtﬁa%ghf %{ndehbW%er”_I‘Hégﬁia%l\é\he” an

i deal occlusion is foun a regul ar occlusion curve is obtaine

accor dapce mhatlb Yyhehd euctbaniNy and Nheisnsasedued dss2 khep samamsenglte of the
case of the above nmentioned upper jaw al nost. Thus, the denture base which

the floor amb tireledelt une Esatlenformier i9 adirde @ondaiitithg iditsdtpaadessi ng
of 15 polish required for this denture base etc. is per forned, and it is
consi der ed Mspainir@duatd the lkalfiter wap, civekeiclpding he jawwjorotiednd dhen from
the patient's nouth, the foundation for the denture base to be fitted in
his or her pans 5 @ nstanchbf cacach @Renprejested apnglesof Thentlireslsuit abl e
for 20 the patient are jnplanted in_place in his or her pouth, and a

parti cul ar reRaeseNngcthe arestant d&t & @& reatispl r bner rand the tlee phlurality

o O S B b S A ML, AR 1R A o
obtain the expec tI\?ﬁI{ Qﬁﬂt\%cetopaﬁ?g ahdvector N,g, and vector N, 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 is two
25 dimensional, it 1s desirable to rectify and use it as a three-
dimensional length. This operation can be easily rectified using the

angle 5 from the length of the two-dimensional line L, and the



25 neasurenment and the determination 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-consum ng, and requires a
conplicated procedure, because of 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 nmethod will belprovided: A denture base conponent
70 set on the foundation along the 5 occlusion curve is prepared. Fig. 11

shows a de%ﬁrtﬁalrﬁﬁ’e‘bg@ﬁgﬁﬂta Tpg\m ch is a nenber of the denture base
, r

conponent avi ng dentures anged and fixed on the rimP The

occlusion curve uspdati@eal ﬁf’o&%ﬁtdfrxﬁaﬂbi*ﬁg LAEROTRNbadl foF faf}%ﬁi(‘!ﬁlfa*i‘ the
patient's age and physique, and the dentlUres have a 10 variety of types. In

order to empahtientoatiliihg the diwie-meyntdshedpirieciple ilibe desiribed., it is
desired that nore kinds of dentures should be stocked but two many kinds
require a |arge Rirsthouside pimtogeaphveepbalo-standeaskephobograpiy ofaant enance
is costly. The optinmum nunber of specinens is preferably a fewtens 30 to
50 ki nd® amatintebeatasdaken. Thhepanfonmndadion fothe deatarebaspadsst ocked
denture base conponent as they. like. The sel ectfech dent.ure row corrpgnent IS
set on the R3uAdBtd SROBHR qudit@é‘ltéﬁl» ‘J}F PAEleERA1IThe patippt'sjupper an

fabri d,i d ith th I f. h i.ent's 20 h.
nthi o caleeR EERE DRI Rty Saltcth &b, BHECwHE By BRPRE9188, 2875 nas. has

o e S EPLaL0R KRR G RoET U DGR b B S

passi ng t hroug poi Nt* 0 e ar or-a pornt-2 to 3nm

away from igf ouRis rhAfe Bt ThBghladvek Tngéd’elmh%lﬂ\%, grﬁduaghk%d lower

three-dinensionally intersecting the 25 tooth bo ace determned 1n the
patient0s mibuddihr atighsfivweed rims) efdmurgrtid. on. The procedure is as fol |l ows:

First, the nodel having the vertically halved wax rins is set in the

articulator 1 al dthg wha v lispudnindarbhe, patidnt'senoppley addrither patien8 r ow

component ?s? rietsluggée(i ?o %%ee esgea?st t(\;Vi fgy? at Qeentlr%\i\eprostiteice)glhdf 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 joined wax rims are brought into contact with the plaster
model, and provisionally 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

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 is

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



Then,  the upper wax rimgets rid of the wax, and the gap between the
plastic foundati on and the denture row conponent 70 placed near the | ower
jawis filled with high quality instantly 5 polynerizable resin except for
-the upper plastic foundation 71 itself. In this way, the unified plastic
foundati on and denture row as shown in Fig. 12 is obtained as the denture
base 80. As a mmjor advantage of the [d2esent invention, the inproved nethod
of preparing a denture base dispenses mﬁth t he necessity of 10 inplanting

dentures i bhﬁ&gh@ﬂfm&%m hﬁ'@hiéﬁ"% @%&%?&g%p%ﬁt whersippe of

t he patle nout IS 1S very eco and or - savi ng. pr epar ed

denture ropfe arfs AR AREGheélofle éé‘ﬁc@ﬁ&lsuq‘}ﬁ'bése %8 idchded A sfi¢ @y dance
with the vector of the patient's occlusal force. The resulting denture base

is ideal fﬁq“ﬂﬁgh@mmgyﬁungaprDUSURE&Mdﬁ%ﬂdﬂiﬁa1W’As is evident fromthe
f oregoi ng description, the present invention can efficiently make denture
bases ideal for Thdiwaxiwalm gpappertt 80 consiste of @ egvialydasculagtmebalh dent ure
base of plastics, 20 but the material is not limted to it. The denture
base c&n blelattadelt@frnamveﬂy,vwltatsws angnymogher eani kg useb and actinao® of t he

hr ee; di || d th
bt onts' Bdmiedbar °¥%1§a&@&3? b he e T eazt&;?tt?%zf eBREpr oduced
th th | i fying f 25 dent ure, b
1o THE CLATMEORSIRE At 578 oL ubHl PR TR SRS s PR ancea i
row on a [ahngalkl A el o?%teocét PleHTE R les SNATRCESE i€ Fhokdd High e ©

dentures are arfange the o n curve expressed 1 n accordance
with the r cttramf wﬁt?élegeaﬁ ote dPak %‘ﬁt sABpbHY GOrﬁWl@@éé"anébe\Feom

r oent genogr am of t e patient's tenmporal regions, and a center set on a
resul ggnt ¢3 aat ebwialre it c@iersandad nsal65 iy welde® nehlrehdeporirsf thrse of
claim1, wherein the resultant [ine is a line 10 connecting a central point
of the frogoook @he frontal sinus in the roentgenograntand the | ower jaw
angle. 3. The denture base of claim1 or rein the central_ point of

t he occl usion c@b@ﬂlﬁi@ﬁéﬁ)l)ﬁ@%dewtm\ﬁr@lt ﬁ@ h%)\ﬂé)rg pdnoney aviuen age. 15
4. A dent t d
b ot R COTRRRS P AT RIS SERLLS, SR o

Eﬁfvifﬁlﬁs%%v%%@é“&eﬁ[ AaPnbCrRpIT SRS, ohef 16l 3F, Rl MY €7 angi
with 3ge. OnJdSHERA AN s sh;?g,gregort%%%%e%tga%tgﬁnegtect' on of resul tant

occlus orces prepari ng ture bases, conprising the
steps of represeltisngoted that thetwhk nenmPsupperir8dieMmotsligeitbd el tHeor ces on
a roentgenogramtaken fromthe patient, setting a central point of a radius
of curvat uilhgitatdkenduddigiant, lamecan lxehmmeesﬂytmudlflede 25 representing
an occlusion curve on a occlusal nodel, the occlusion curve having a radius
equal to a di st ahbe fasewbew ﬁ%l%mnqvaq‘iecbowm armp@rghdmeraber 4&1di%on |1 ne,

and fixing dentures al ong éhe occl usi on curve. @Sﬁﬂ thod f claimb,
wher i n th@etaégsurf AnPIYGInGBHS SPATER BYAZUFS D EHEIERSTNGAMERE YR of 1 he
gl 20 t‘ﬁ%t Raip Pant R TR 1 3&% ¢hBEPARF TRE SR Sl HE 17"

method o SGFPELY B9 % rﬂfntwefga WY IS "I SRt Rie fifbedP b8! K N9 a

nodel taken ient's |ng a toundation for a denture

base to beﬂ?&\?ﬁ%ﬁe%ﬁtﬁ hhee g@@t 69 U, fiREEPBE e HRNtBHISeRRS €
conmponent having the expecte ntures 10 fixed on rins nade on the

f oundat i ongy@ttbws XiHgrédteofiRig ur hdrasese) omMiWhentitds fital, fibienalpéx ofi i n
accor dance mnth a predeterm ned radius of curvature. 8. A net hod of
prepari ng theanthmehdsr, 68 asprasilpdocatedsorpbeqioinbt™i ni ng a nodel taken
fromthe patient's nouth, making a 15 foundation for a denture base to be
attacld to the Pheifase bowrdltis, opsyasediasgodlomedi us of curvat ure in

accordance with the dentures hy fixing e .expected dentures gn
patient's upper F&ftr the Waxaipyl Qés@ B]t@tcéé ‘c!’eg}t"ﬁr%l HRRIES D3oN ghaw ng

t he expect d de ures in e patient uth in_accordance wth
the size o %Hsfﬁqélﬁg%éfj%%t?ﬂtﬁe ISQV\%S&P ct(ﬂoargﬁﬂtﬁg? PSR G yre. 9.
The net hod re“q] rises a
denture ro&ﬁ%tﬁgﬁ%esuaggﬁ?ﬁ ﬁ&@fof tlgyghgsg%# gmggg us gﬂp orc%%gggﬁd
arranged al ong an occl usion curve of radius of curvature R whose center is
di spl aceable toward the lower 25 jaw angle with age. 21 10. The met hod of
claim7 or 8, further conprising the steps of preparing different types of
denture base conponents, selecting one ideal for the patient's occl usion

curve, placing the selected denture base conponent on a |line
three dlnen5|onally |ntersect|ng a tooth 5 bOM/SUFfaCE characterlstlc of

o, o o T B o o " - r 1 . "



11. A nmethod of preparing denture bases, conprising the steps of preparing
a base portion to be arranged in the patient's nouth, providing a pair of
arms whose tip ends are engageable with points 10 near his or her ears,
-preparing a face bow by prow ding the base portion with a wax ri m support
insertable into the patient's nouth, aging the pair of arms with around
the patient's ears, arranging the baselgorti on in the patient's nouth,
fixing the wax rins to the wax rimsupport axially adjustable, drawing a
proj ected lipiiedioddthet withswhkalh this bbetep3hbaiffingty BEPREah thee®ax Wherein
the resultant |ine connects a central point of the front of the patient's
frontal si rimsand the cheekrmuaosanagidethobtutivardgppearangé arefchiebkeflace bow
to the projected line, fixi n&; the face bow to the articulator, drawing an
ar ch- shapednslimay dre remedis r| fe, thisevay nthéevax chmshare fixedr te the has a
poi nt set on the resultant S i.ts central point to constitute the
dent ure rowaeg ey bRe lelc‘I?ln g"‘cﬂ]ﬁ,@ the f Wﬂdoﬁpﬂlénltﬁiﬁ}e WAXEIBi ng a

ho. ar r? boPHBRORbA 5 BrushEsy b SRE: HGnADIoBEs JroR S 7L BR BAtIABher | aw
del d I del h. 22 13. Th

ar?t ?cu?gt o?n%‘? r (i\ﬂi aggrlﬁﬁ%ﬁ W%ch ort ng“’g%%ba Hpeplqlé]t?%nd (3) erect gd

on the base (2), gﬁe' y)%;fﬁ%lfa&o THALYle 4V (.g@@%%féuﬁao&hf bhasse S?lh a rotary

menber (7) rotat e sta support 40)
provi ded afaddBolw 50! B‘eféf@tl‘i@%éﬁtﬁngﬁﬁhﬁ‘fne{ the a'stlgflert@dtl{ez5éct\5?ré>h§a| Iy
inserted through the rotary nenb a pendulumli ke arm (30) whose
length is &djsudtamt Ened bétlae ﬁadnebm 51) vohmdasyiredppdrd sitown infigugper end of
the rod (25) in a threedi nensional Ini rotatabl e manner, a projecting paw
(35) flGedthere is rees @mropéctedeliaeni(which tdeameisys dheupoing dhan the pawl
(35) of the 10 ar 3&)) is brought .into co act with a nodel of _the upper

j aw suppor Paieqt lsoh%? jadd Qiﬁ)EQ)W?rJ%WcFUBEJer i dhenglusteatedexamelpai

whoroi n ?ﬁ@%ﬁe@?@ bt B RYE Wl BBty AT yBe SRSt SifR the SREIRI f et ve
o s DEwedREUR! U A0S0 mE LAY 1y Yhel Bartil £hH BRE 0L h0e UPPer

j aw suppor ovver j aw support IS axia
articul ato I (1 I S el t (5)
capabl e of hnﬁsr}ﬁeﬁgq?h%lé)gc%&gg&vé%?%t%r%ﬁ%?ﬁ?ﬂgu?ﬁ?lor %ﬁ“ﬁ%&é@ %1& ned
positipm. PHpell). The articulator of claim12 or 13, wherein the pair of arm
and pawl conprise a plurality of pairs selectively fixed to the rods. 17. A
face bow conpri singhis lrase, {58 ipportated thetthehenglet (ientthe magldina pair
of arns (52% transversely ext endi nﬁ fromthe base (53), the tip ends of the
arms_bei ngt ag’a@@(ﬂ sifle vieweobat slenll) sakansat 2ihthengles théhbaseittad) is
provi ded w X r| sup ort (60) axially ad st abl e.

. ANy. A33. AR «'N\?R R aﬁku (phabalwdsent@naef A shul IE\@ megaurgd. Kor thes ava. A

T e i

oo cotbar - SRpER £ SRRBE PAH 620 0ahERY sak b ARl Rk Al ARpRE] cghoal oal oo
Ol mi 1T <y { Gehea] %ahC@xf,a&@ad %%nga]aq %%]Sg%a?]ef GAt aq] cal ca] ¢

a) ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca] ca] caJcal # )++ +b+++, QT

-T---- ]),Sos}txéﬂe&a%] firatenicadt ohe Haaadrord (f@dec ahea jm] salicabsalthal cal cal c

a] ca] cal ca]ca]ca] ca]ca]ca]calcalcalca]calca]cal..../*0f ('}0) 1\ 1112D223B3334[ 4

44, 5| 5555564659 Dimnisdgditht gjlaakcabtaned] 0] tag cwhgaten] be]effdaadelg] cal ca]
a] ca] caj ca] calca ca] ca] caj ca] ca] ca] ca] ca]ca]ca]cal: X;

FABR wql gb] X] ca] ca] ca] ca] ca] ca] ca] ca]

Lo e A b B sl oo

2] cal o &ﬁ%ca] I R R R R R M S RN 72 o oA N
cal cal oal cAhEdeiBLE SUESHABEER U Bt e SR B0l s e BB R I e
2] ca] cal cal %9% S L oS T e R

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]cal ca]ca]ca]ca]ca]c
aJca] ca]ca]ca]ca]lcal!\|! nopFpppprUtltruvvyz||"e}xsnid_Z]]ca]ca]ca]ca]ca]ca]c
aJ cal cal ca]ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
aljca nmo?} <l yW"10%JU& ()-s 10% U& ()-9s10% U& ()- ,10% U& ()-!sy@ 10%

& ()-Z'Fy@ 10%8USU&' ()-Z?_@'-10% U& ()-!tF'm"109JU& ()- F'm'10%& ()-y 10%
U& ()-10% U& ()-1"10%




U& ():-sMe>z[ <1 10 U@: 10% U& ()-yS810% U& ()- 0"10%

& ()-1~0"1008JU& ()-!x9-"100JU& ()-1Q ) 10% U U& ()->?@D_ dB 10

U, f 109 ()-mt*, f"109AA& ()-m, f"10907& ()-mD10%& ()-!33 109%& () -
U Q {Y7B 10'R ."10%/Y& ()-!|, ""109WJU& ()-!~ ""109KK& ()- S109%& ()-

S109& ()-!,f"10%PP& ()-m uV7 10S10% & ()- & 10% & () -

10 U 10

10% & () -10% & () -

10YY 10YY 10YY! X, . " 109Y& () - %dEuV7 10840% & ()- F10% & ()-f10% & () -
F"10% & ()-10% & ()- 10% & () -\ ZdEuV7
10S) 10% & ( thy'rdd%BZat)a prelotértninedy#aphé &he)previously measured angle

10

15

20

25

«). 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 holes adapted for insertion of
the engagers 54 of the face bow 50. In practice, the face bow 50 is
fixed by dint of the resiliency of the arm 52. If the resiliency is
insufficient, and the fixture is found unstable, any device such as
rubber bands, can be used to bias the arms toward each other. In
the articulator 1 the resultant line or the vector axis is expressed by
a vertical rod 25, thereby enabling the face bow 50 to stand at the
angle «, 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
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
N (point that the resultant directs) and the point P of a lower jaw
angle 1s 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
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
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are unified into one piece. At this stage, the axle 25 supporting the
arm 30 is kept rotatable, thereby enabling the arm to rotate around
the axis 31. In this way, a three-dimensional arc can be drawn. The

5 axis 31 supporting the arm corresponds to the point N, and the
drawn arc represents the patient's occlusal curve. The
arm 30 can be fixed in a three-dimensionally rotatable manner by
means of an adjustable coupler. ‘

The skull of a patient differs from patient to patient. Taking

10  this difference into consideration, it is necessary to adjust the length
of the arm 30, the shape and size of the pawl 35 (a plurality of pawls
can be prepared, 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 1mplanted one by
one along the arch-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
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5 head. Alternatively, a more simplified method is also possible:

The alternative method does not use a cephalophotograph,
and a few dentures are provisionally fixed to the upper and lower
alveolus rims transferred from the patient's mouth, and the patient
is requested to bite it to ascertain the optimum height and angle for

10 th® dentures. When an ideal occlusion is found, 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 etc. 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 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

25 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
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method will be provided:
A denture base component 70 set on the foundation along the
5 occlusion curve is prepared. Fig. 11 shows a denture row
component 50 which is a member of the denture base component 70,
having dentures T arranged and fixed on the ri{n P.
The occlusion curve used for the denture base component 70
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 is desired that more kinds of dentures should be
stocked but two many kinds require a large warehouse, 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 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
25 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
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between the plastic foundation and the denture row component 70

placed near the lower jaw is filled with high quality instantly

U

polymerizable resin except for the upper plastic foundation 71 itself.
In this way, the unified plastic foundation and denture row as shown
in Fig. 12 is obtained as the denture base 80.

As a major advantage of the present inve}ltion, the improved
method of preparing a denture base dispenses with the necessity of
10 implanting dentures in he foundation 60 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.
15
INDUSTRIAL APPLICABITY
As is 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,
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.
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1. A denture base having a plurality of dentures implanted in row
on a foundation of plastics or metal, characterized in that the
5 dentures are arranged along the occlusion curve expressed in
accordance with the radius of curvature R of an ideal denture row
obtained from roentgenogram of the patient's temporal regions, and
a center set on a resultant line of the patient's occlusal forces.
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
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 point

et e e e+ e =
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5 used to draw the occlusion curve.

7. A method of preparing a denture base, comprising the steps of
obtaining a model taken from the patient's -mouth, making a
foundation for a denture base to be attached to the patient'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.
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ideal for the patient's occlusion curve, placing the selected denture

base component on a line three-dimensionally intersecting a tooth

5 bow surface characteristic of the patient's mouth, and fixing the

selected component on the foundation.

11. A method of preparing denture bases, con;prising the steps of

preparing a base portion to be arranged 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

15 resultant on the patient's temporal areas, wherein the resultant line

connects a central point 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 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.
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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,

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

adjustable.



