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VERTI CALLY RI G D DENTAL ARTI CULATOR SYSTEM AND METHOD Field of th

| nventi on This invention relates to dental articul ators. Mor e
particularly, the present invention relates to ~dental articulators for
use in regi st rwoisss9% dent al nodel casts positioned in ROIASIENEPIL and

spaced rel ationship. Even nore particularly, the present .
invention relates to dental articulators, for use in regi stration of
dental nodel casts having non-uniform bite in a nolar region of the
dent al nodel . Description of the Prior Art: ' Dental articulators

are devi ces used tVERTIANLAYe RIGEGDCPENTAL ARTIGUATOR SXSTEMt AND METHRNt al

pr ost heses t hat,.a upigue to a particular person. In particular, t he
notion to be si trdt or includes vertical, lateral and
protrusive: j aw novenethss RefRMition FETMAPNES ideri! ahrtDé€lators. o
articulators include maki ng the articul ator systens detachable fromthe

casts to facilMpaee pawisiculgrlanr kFhg @resentjeinyentiomdetelateBetpl ary
From the cast: SERBaMnAFeROHIRES S, SOFORLR rire: Frd-ofimt fon.PF 1 dPebaln.”
occl usal and na;hbagnorycmg ONpaketibfedr €SNt oppBBEAEOr 'dhdr t 'bggbgaor
systens taught in U S. Patent =~
relationship. Even more particularly, the present
invention relates to dental articulators, for use in
registration of dental model casts having non-uniform
'_-bite in a molar region of the dental model.
D _y £ the Pri Azt :
* Dental articulators 'are ‘devices used to simulate
- occlusal and masticatory motion in dental prostheses
that are unique'to-a partiCular person. In particular,
the motion to be simulated by the articulator includes
ve.rtical, lateral and protrusive jaw movements. Recent
" improvements in dental model articulators include
making the articulator systems detachable from the
' casts to facilitate eagse of working ‘on  the .dem:al
' models. Exemplary of prior art patents that address
detachability of articulator elements from the cast,
and that further provide structure that facilitates the
_o_céluéal and masticatory motion are the present
inventor's articulator systems taught in U.S. Patent
Nos. 4,382,787, 4,449,930, 4,734’,033, and Des. 306,206. |
The tab cast mount, complemen;ed by the ball and

socket structural arrangement and the £flexible and



Nos. 4,382,787, 4,449,930, 4,734,033, and Des. 306, 206. The tab cast
mount, conpl enented by the ball and socket structural arrangenent and
the flexible and WD 96/ 39094 _ _

PCT/ US96/ 06991 det achabl e hi nged structure taught by the foregoing

listed prior wplogBognts, greatly facilitate proper al i gnneFtroskesode
paired casts, and further facilitate the simulation of the paths of -

nat ural occl usal and masticatory registration of the paired dental nodel
casts. However, while the prior art articulator systens have
addressed the detachability and sinul ation of occlusal and masticatory
regi strati on of detachkable , hénged rEinictuxet staught pbivorthke t foxegobtngf ul |y

addressed the sjrul ati on,of occl usal apnd nmasti cator i stration of
pai red dent al ﬁ%tfe%aﬁrépﬁhe?zétt I?@tengght,aqxe#g‘gel gac%%ﬁ%ftieseprf’??’égul ar,
or missing teeidignméritiCéfir thenphliteackstB| aandeFurthed! Faea2ithtéhe

casts. = This non-uniform dental nodel structure results in.-avertically
unsupport ed backhepieimupation e GfortheaPathe  oft (natayralyoqeligak i 8pd of

moverent | beyolePiioatiry,  Pdtethurion bR TENETRRY BN Waatl hpdal
casts. . However, while the prior art art:i.culato:
syétems have addressed the detachability and simulation
of occlusal and masticatory registratioﬁ of paired
dental wmodel casts, the prior art has not fully
addressed the simulation of occlusal and masticatory
registration of paired dental model casts where the '
dental models comprise irregulai', or missing teeth
structure in the back molar regions of on_e' of the
casts. This non-uniform dental model structure results
in a vertically unsupported back molar bite region that
frustrates the simulation of vertical masticatofy, or
back wmolar bite movement because vertical movement
beyond a natural occlusal bite position is perm:i.t'ted' by
the prior art articulator structures. As a result of
the non-uniform Dbite  situation, the prior art
articulator systems have fesorted- to in\proviéed
solutions that work with the. basic articulator system.
One such' improvised solution is shown in Fig. 1, where
the illustrated dental articulator system is shown
functioning- on paired dental model casts having a non-
uniform,molar region. . As shown, a stop rod is utilized

to prevent translational movement beyond the indicated

Te



the prior art articulator structures. As a result of the non-uniform

bite situation, the prior art articulator systens have resorted
to inprovised solutions that work with the basic articulator system.
One such inprovised solution is shown in Fig. 1, where the illustrated
dental articul wOm6398%tem i s shown functioning on paired dentGE/USS686991
casts having a non- uni form nol ar region. As shown, a stop rod is
utilized to prevent translational novenment beyond the indicated -
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spacing D in the toothless nolar regi on between_the opposi ng casts.- This:
step invol ves haPPRGing (R epBr &he Ceathless BOdR¥e Al ohetwrPMhLbE i s

fixedl itiqQ - t the el L.
Thi's brocedur e, SPRRLAS BRECAr PThs 08 It B eo, oRERIRTG. o

during the masti easery to r egicdivg | hedr 0S5, fo@s Whichft s t Faxeltyati on
is encountered, and,after the nodels have been nodified ~with the stop

rod modificati onPoshFiosedy t@ thawesagbs tei spupPi Vehandransdakdenaht
dur i ng the dent al‘no%ﬂght._ This procedure, while preventing the

undesired translational movement during the masticatory
‘registration process, does so, after the situation is
. encountered, and after the models have been modified
with the stop rod modification. This step is viewed as
disruptivé "and inconvenient dui‘ing' the dental model
registration process. |

Although p_rior art patents do teach articulators
having vertical post structure located near the back
molar regions of __the' dental model casté, (see
generally, U.S. Patent Nos. 3,092,909, 3,808,689,
.4,103,424, 4,299,.570; 4,865,544 and 5,046,949), these
vertical structures are not elements of an articulator
systﬁem that solve the particular problem addressed by
the present invention, i.e. to facilitate utilization
of a dental articulator. system on paired dental model
casts having a non-uniform molar région.. Further,
- these prior art articuiators,. that contain the vertical
" structures, lack including the widely ' accepted
detachable and disposable structural -characteristics,
lack joinable joint structure that facilitates proper
alignment .o.f- the paired casts in combination with

hinged, flexible structure that facilitate the



regi stration process. Al t hough prior art patents do teach

articul ators havi ng vertical post structure |ocated near the back nol ar
regions of the dental npdel casts , (see generally, U S. Patent’
Nos. 3,092,909, 3,808, 689, 4,103, 424, 4,299,570, 4,865,544 and

5,046, 949) , Wwhesseees VErtical structures are not_ el enents ofpepusdbnéosnl at or
systemthat solve the particul ar problem addressed by t he present -

invention, ite. to facilitate utilization of a dental articulator system
on paired dental nodel casts having a non-uniform nol ar .regi on.

Furt her, these prior art- articulators, that contain the vert. cal
structures, |saithulation udifhg thehe patingel o aatepedd ocgdunashabamdand

di sposabl e structuyal_ characteristics | ack j oinabl.e joint. strycture that
fach i 1ates prpesicatgr Feafiefeddn of Yne ! Badlda’ adhely Shpel o
with hinged, caddgxible structure that facilitate the
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simul ati on of theTherefiose,ofa neediris seeul koaleximtd fomeat deataly

regi stration Otl;\oéekie ngc{ggla%gzt al:ha”\?d%lacilggasut:esé normal utilization
| on paired dental model 'lcasts having eit';her uniform, or
non-uniform back molar regions, and that is : pfovided in
an economical structure that facilitates being a
disposable item. A need is also seen to exist for a
dental model articulator which is fu_rther' pi'ovided with
structure - that facilitates being multi-directionally
maneuvered -to achieve proper alignment of the pairéd
casts, that is detachable and hinged to facilitate
working on the teeth models and for simulation of the
paths of natural occlusal and masticatory | registration

of the paired '_dental model casts.

Accoxrdingly, the primary object of the present
invention is to provide an improved and efficient
dental articulator apparatus - and method that
faci'litate_sl normal utilization on paired dental model
casts having either uniform, or non-uniform back molar

" regions. |

Another object of the present invention -is to

provide an imprdved- dént:_al articulator- having the above

p_rimary object structure that is also provided in an

Ta



Therefore, a need is seen to exist for a dental nodel articul ator that
facilitates normal utilization on paired dental nodel casts having either
urttf orm or non- uni f orm back nol ar regions, _and that is provided in : an
econoni cal structure that facilitates being a - disposable item A need S
al so seen to weisessdor a dental nodel articul ator which i s RGHYSAEPE
provided with structure that facilitates being multi-directianally
maneuvered to achi eve proper alignnment of the paired casts, that is

det achabl e and hinged to facilitate working on the teeth nodels and for

simul ati on of the pat hs of natural occl usal d t cator [egi stration
of the paired déﬁ?ﬁ?mh‘éﬂ:bl cslsucture;  hhak t% ’ﬂggﬁ‘k being' °'a

Accordingly, t of the present _|nvent|_on in to
! . B%s@&%% ﬁ@éff o

provide an inprove ent ~ dental articul ator appar at us
and « nethod that Yetaanbtheresbj\ectrabf uthei pa'esentomnpantemdéat b nodel

ctasts having either uniform or n- uni. f or m bac reg
Anot her obj ect P¥PVife ﬁPe%EHF°V?&v@?EF%]n a‘Ftsl‘?'g‘at%r é\ﬂvéé‘gaﬁ'gﬁnﬁpwgd |
dent al a”'CU' aEBSeQE¥' NGdde ghgye apéwarp&o@ahast Sh¥HEdtir® t Nahats al so

provi ded in
- facilitates being mnltl-dlrectlonally. maneuvered to

achieve proper alignment 'of the paired casts, that is
detachable and hinged to facilitate working on the
teeth models and for sxmulatlon of the paths of natural
occlusal and mastlcatory reglstratlon of the palred
dental model casts.
The - foregoing objects are accomplisghed by'
providing. a dental- articulator structure for use in
registration of a pair of casts of a dental model which
" are positioned in an oppoéing and spaced relationship.
In the broadest embodiment, the articulator structure
includes at least oﬁe 'axially rigid suppo:t member
having opposing ends froin .which joinable and jointed
| cast attachment members are or_thogonalljr joined, and
from which they extend for attachment to respective
opposing casts. One of the cast attachment members
being pivotébly detachable from an end of the at least
one axially rigid sﬁppo:t member, and being fixedly
attachable to one of the paired casts of the dental
model. The other cast attachment member being fixedly
‘attachable to the other one of the paired casts of the

dental model and extending to, and.orthogonally joined
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econom cal structure t hat facilitates being ~a disposable item |
Yet anot her object of the present invention is to provide an inproved
dental articulator having the above objects and that also provides

structure thwooeadesilitates being nulti-directionally manep@Ripgsidobsdi
achi eve proper alignnent of the paired casts, that is det achabl e and

hinged to facilitate working on the teeth nodels and for sinutation of
t he pat hs of natural occlusal and masticatory registration of the paired
dental nodel casts. The foregoing objects are acconplished by

provi di ng, a dehPalths t PEhemt rdstoficthee atorlensnt | ane eedadly atrigidof ad
ir of casts o t Tg@,{:lel ' I i L] in opposi ng an

I[s)(|’cj)1:alrced rel ati on%ﬁ?g:gfe e n the %anq}es]te%es?rbgglgﬁé%?;fﬁﬁer%ﬁai‘tﬂq 53&’&96?‘ _

structure | menbees and | ehst orthogehslly HoghdbFe'PRABE B tRbment Navi ng

opposi ng ends from which joinable and jointed.  cast at,_t.achnent. menber s
are orthogonal | Pemberedbeing struetung \#ham loertesxithed sxialdit adgddnt to

respective - Lig : C att achnmen nbecs

bei I?\g pi vot abl ygg,g?i%ﬂaglﬁgﬁ%?orﬁugngggﬁgi%ﬁfhéi%eI'é"gst&e i’?ﬁr:% ES?ﬁ'ﬁFI y
rigid support nenderofantiebeppgsingeghir of @entalakiodelocasespf shba paired
casts of the dental r’ri)dﬁé5 The ot'her cast attachnment nmenber being
fixedly at t SRRGpFERRglakenAl JroYRReRY; 9hcothei Aentalismedel chsts

dental nodel angsexiepeheédatfn aNp1ahkNpdea?ibY £8' R84 axially rigid
support member. BEach of the orthogonally joinable cast
attachment members being preferably formed as a two-
i:iece_ joinable structure having a cast attachment end,
and a support attachment end. The two-piece joinable
structure that forms the cast attachment member has
mating curved, partially spherical surfaces (quasi-
(ball and socket) configurat_ion)' that, prior to being
fixédiy joined,.facilitate mﬁlti-directional alignment
of the pair of opposing dental model casts. The cast
attachment -me“!be.rs ‘may be formed as a tandem structurai
arrangement that includes the two-piece joinable
structure in combination with at least one spacer block
that is useful for maintaining '~ an orthogonal
relationship between the at least one axially rigid
support member and both of the cast attachment members
and attached dental model casts. ~In -é preferred
embodiment, the .at: least one axially rigid support
member is formed as ‘a U-shaped st.ructﬁre defining a

pair of axially rigid support. arms. 1In use, and at an



WO 96/ 39094 PCU/ US96/ 06991 to .the
other end of the at |east one axially rigid support nenber. The at | east
one axially rigid support menber and the orthogonal ly joi nabl e cast
attachnent menbers being structure that locates the axially rigid

support nmenber wudszagenat i al |y cl ose to the back nol ar ends of PCTUSI®EMI| ng
‘pair of dental nodel casts, such that transl ational novenent of the '

dental nodel casts . is prevented in .a plane parallel to the axialty rigid
support nenber. Each of the orthogonally ‘joinable cast attachnent
menbers being preferably formed as a two- piece joinable structure having

a cast attachnent3BRR¥PPriagad CassypHdonmenta@HePnt thed Joinghde ignfiaces
a9

joinable structyre t . t he.s t att nme @ngr h
curved, partial Ia;%re sp%?gclg'lre%sju a%%?s’ (qua@l%i:1 &%f)a g'r?d 2%&15;'?'
configuration) tlBcilitatest dndepegdenti xadty jtiachfent! aanipudation.

mul ti-directional alignnent of the pair of opposing dental nodel casts.
The cast  attactfent WBRbREs rfriacesyr ngf adthe t afenPierect uicimable

arrangenent thatg..i es € 'O Rl ' :??sbl S - '
conbi nation with sattzt egg’tg'on%wspatcer EP?EEE ﬂf’%ﬁt [ ?re ué%‘?ﬁ%&f 'g‘rlth
mai nt ai ni ng . an texturiedgewxifacese! auchnalsi @ hske Eatiternyt dreaptoowves,
axially rigid support%ngnber and_both_of fhe cast attachnent nenbers

and attached ddifdd ZIagititatesithe adhesive tor vidy and (RERIEYR | 3 he
at |east one axi gddworld HolaSBBRREEn tHE W idg suPFdBdsas a U shaped

structure defining a
: Therefore, to the accomplishments of the foregoing

. objects, the invention consists of 'th,e foregoing
features hereinafter fully described and particularly'
pointed out in the claims, the accompanying drawings
and the following disclosure describing in detail the
invention, such drawings and disclosure illusi:rating
but one of the various ways in which the invention may
be practiced. '

. Brief D ipti £ the I . .

Fig. 1 illustrates a dental articulator wherein a
~stop rod wmust be uﬁilized to prevent translational
movement beyond the indicated spacing D in the

toothless molar region between t_he' opposing casts.

Fig. 2 is a perépective view of an embodiment of
the present invention, illustrated in an  unassembled
state and positioned adjacent a pair of 'de_nt_:a-l model
casts that are 'to undergo initial alignment and

subsequent registration, and also illustrating a U-

7



pair of axially rigid support arnms. 1In use, and at an
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~appropriate cast alignnment step, the joinable surfaces are adhesively
j oi'ned. The detachable structure facilitates independent cast

attachment yoiogksedsi on. The mating surfaces of the poWESY6HEO!
j oi nabt e structure, and the spacer bl ocks are provided with textured

surfaces, such as a nesh pattern, or grooves, that facilitate-the
adhesive to wick and achieve a strong bond between the mating surfaces.
Therefore, to the acconplishnments of the foregoin obj ects, the invention

consi sts of thehapedqdiwry arm emhadigentr ef nbhe cgxiadly riaddr sypnonhd

Phe. ol | owi ng MPEaPhcheliibel {aifSuinf| Broltig PERSRRAGARAE™ LR °
drawi ngs and diB&d opa¢El iddted IRitatBabiDity Ofowitid acastr iadeachmsari N which -
the invention may - be practiced. Bri ef lE)es‘eri ption of the Draw ng:

Fig. 1 illustraemee®. dental articulator wherein a stop rod nust be
~utilized to preventmt_é.a_ngl %I.é Ogaltop view of the present invention
showing a tongue and groove type’ of alignmenﬁ and
mounting structure | for ' securing the hihged cast
attachth_ent member to the upper dental model cast, and
‘also illustrating the spherical (multi-directional)
type of adjustm'ent; made possible by the joinable
surfaces that are part of the two-piece cast attachment
members.

Fig. 4 is a side view showing the dehtal model
artidulator of the present invention  hingedly and
detachably secured to b_oth upper and lower dental model
casts and illustrating the preferred close horizontal
spacing relationship of the axially rigid support
member and the adjacent 'deﬁtal model casts that
prevents translational movement beyond the indicated
spacing D in the toothless molar reg:i.of_z between the
opposing casts.

Fig. 5 is a 'perspective view shbwing the dental
model articulator of the present invention hingedly and

. detachably secured to both upper and lower dental model
_casts and illustrating the desired protrusive and

‘sideways flexibility of the articulator structure and



movenment beyond the indicated spacing D in the t oot hl ess nol ar

regi on between the opposing casts. Fig. 2 is a perspective view of
an enbodi nent of the present invention, illustrated in an unassenbl ed
state and positioned adjacent a pair of dental nodel casts -that are to
undergo init |wb9m§uggnrrent and  subsequent regi stration, POTAIS96/66991
illustrating a U 7 WO 96/ 39094
PCT/ US96/ 06991 shaped, two arm enbodi ment of the axiall y rigid

suppor t nmenber having sideways flexing characteristics that al so
facilitates detachability fromthe cast attachnent menber . Fig. 3

is a top view of thae mmm i nBentwkgre shkyansdaticnalue mavemgnsoveisype
of alignnment and: rel® ﬁ é structure for securing the hinged cast
at t achnment menbePTEECPHE tupper dental nodel cast, and also illustrating

the spherical (multi-gigecéi 09a4)perspective view of a variation of the
present invention showing a tandem tongue and groove
mounting arrangement for attaching to the upper cast
which arrangement includes the two-piece joinable cast
attachment me_mbéf, shown in Figs. 2-5, and (by example)
two matable spacer blocks that facilitate placing the
axially rigid support mewber in a parallel relationship
. with the back end of the dental model casts, and in a
preferred - orthogonal relationship with the assemblage
referred to as cast attachment members.
" Fig. 7 is a side view, showing the embodiment
depicted in Fig. 6 fully assembled with all joinable
' surfaces adhesively bonded, illustrating the spacing D
where movement is prevented by the axially rigid
support member, and further illustrating the tandem
tongue and groove mounting arrangement of the spacer
blocks with the two-piece cast attachment members that
fac:.lltate placing the ax:.ally rigid support member
close to, and in parallel relat:.onship with the back
end of the attached cast, and in an o‘rthogonal_
relat:.onsh:.p with the cast attachment members.
Fig. 8 is a bottom view of the dental model cast
depicted in Figs. 6 and 7 illustrating the use of ohly _
the two—pieca cast attachment member, and further

showing the support attachment end of the two-piece



type of adjustment made possible by the joinable surfaces thgt are
part of the two-piece cast attachment menbers. Fig. 4 is a side

" view showi ng the dental nodel articul ator of the present |nvert|03

hi ngedl y and detachably secured to both upper and |ower dental node

casts and il | Wex96@8894g t he preferred cl ose hori zont al spacp@fus: Gmunt
relationship of the axially rigid support menber and thedatLace N
dental nodel casts that prevents translational novenent beyond.the ]

i ndi'cat ed spacing D in the toothless nolar region between the oprS| g

erspective view show ng the dental nodel
: ;?ts |t iul ator gﬁﬁu T ré) k?%gt |j(5‘ﬁ-eHFﬁbem-9habmtl I tmtmt Irr:gen?eetj?gg to
t h upper and tnévem & ustyating e des
t|;(r)ot r u‘nge.and Si deways flexi b| F'Yt yf%% %@qx’ Tl E‘ﬁf‘éﬁir structure andh
WD 96/ 39094 Fig. 9 is an enlarged vieWCH£ISRRL0 r castt e

' te Fig. 6
spacing D whe rans ational = rmovement is preven
i E a perspecti vé ’:'/'f’le 189 thegnhingedie opepr cansht of nviehnd | arialpyi ng a

h er
t andem t ongue arthiHd ooy@ppofg)un,;,éﬂge,_ar raggemepf o f oL aat achi n%u&:guiale upp

cast
arrangement of the spacers and the two-piece cast

attachment member, which together form a composite,
- jointed cast attachment member structure. The
composite structure being facilitated by the tongue and
groove mating structure of the spacers and the curved
~ spherical mating surfaces of _the two;piece cast
attachment member.

Fig. 10 is an enlarged perspective view of the
spacer illustrating the tongue and groove structure,
.showing as well, the wicking grooves that help achieve
a strong adhesive bond during an assembly step.
'Desgrjptjm Qf:he Emferxgd mbgdjmm:.

As discussed previously, Fig. 1 illustrates a
prior art dental articulator system 10 whe:ein a stop
rod 20 must be utilized to prevent translational
movement Al beyond the :.ndicated spacing D in the
toothless molar region 42 between the opposing casts
.30, 40. Fig. 2 shows dental artlculator apparatus 100,
designed according to the primary object of the present
invention. Articulator 100 prov:.des a solut:l.on that
el:.m:.nates having to perform the step of plac:.ng a

stop, such as stop rod 20, to prevent the ‘translational

10



whi ch arrangenent includes the two-piece joinable cast attachnment nenber,
shown in Figs. 2-5, and (by exanple) two mat abl e spacer bl ocks that -
facilitate placing the axially rigid support nmenber in a parallel
relationship wth the back end of the dental nodel casts, and in a
preferred ort hegesmsbosse! ati onship with the assenbl age r ef er r BCEAUSY6O699L aSt

attachnent nenbers. Fig. 7 is a side view, show ng the enbodi ment
depicted.in Fig. 6 fully assenbled with all joinable surfaces adhesively
bonded, illustrating the spacing D where novenent: is ‘prevented by
the axially rigid support nmenber, and further illustrating the tandem

t ongue and gr oovaoyementngAir remgedenhalor modelspgasts 30 Aks havima ha

t wo- pi ece cast att rs_that facilitat ciphgthe axially
rigid support mgﬁgﬁgﬁg%o@q’? , s_raer#é'%ltnr‘i psa‘l"?cg’f kil Fgﬁlg%?o%ghfl%lﬁncﬁﬁat A& back
end of the attaclpdg.cast, ARddillustraydd)ogandlculateratlioonsly poditionkda cast

‘attachnent nenbers. Fig. 8 is a bottomyview of the dental nodel cast
depi ct ed i n*Fi gs adgagapt7aj ppist pht daptahanedel washs 30, 40h&hakoapgrete cast

attachment membetugdigo’ nibdh: a1yupieRd ‘s HBRGLucR JSRAARIGA" e
PCT/ US96/ 06991 Articulator 100 is preferably formed from a disposable
plastic material and includes, in the preferred |
embodiment, a U-shaped body, referred to as the axially
rigid -support' member ilb, ‘having axially rigid arms
112, 113 that have sideways flexing characteristics
that = facilitate detachability from the upper cast
attachment member 130. While articulator 100 is formed
as a: U-shaped structure, a single axially rigid support
member, or other equivalent axially rigid structure is
considered within the scope of the invention. Thus, as'
depicted in Fig. 2, articulator structure 100 includes
two axially rig'id support members, or arms 112, 113
having respective opposing ends from which joinable and
jointed cast attachment ‘members .120, 130 are
orthogonally - joined, and from' which_ members 120, 130
extend for attachment_' to the back ends 31,41 of
respective opposing casts 30, 40.  Cast attachment
member 130 is . shown pivotably attachabi_e at a pivot
140. By example, pivot 140 is facilitated by holes
111, at the upper end of each of the arms 112, 113,
that detachably mate Qvith_ pin shafts 136 formed on the
support attachment end 137 of member 130. As d'epicted'

11



structure as being integral with bottom cross nenber of t he U shaped
‘axially rigid support nenber.. - Fig. 9 is an enlarged view of the
upper cast portion showi ng the hinged open end of the axially rigid
support menber, and the tandem structural arrangenment of the spacers
and the two- Ri§egsebsaSt attachnent nenmber, which together f Gighnegesssosite,
jointed cast attachnment. nenber structure.. The conposite
structure being facilitated by the tongue and groove nmating structure of
the spacers and the curved spherical nmating surfaces of the two-piece
cast attachnment nenber. Fig. 10 is an enlarged perspective view of
the spacer illist Figi.ng2} heaadngoé athbgmmhegsnahlyu'mlnabhevm captas wel |,

the wi cking grooves.that help achieve a_strong adhesi ring an
assenbly step. at['i@&’?'ﬁeﬁﬁ JiemRers: 14 P?'%?eralréd FEF%&' orme%

di scussed previgQis Fi |1 I t d I tlculator
system 10 V\/nerel n efgp 38 négl%mstgé | ze tzglg??aven'?ﬂ%?anﬂ{)at I onal

novenent Al bessmpectiirelyi ndéaxdt ehavipgc mcg;chtnnet headtooabtacisment ar

regi on 42 between, t he opp03| ng cgsts 30, 40.. Fig. 2 shovvs dent al
articul ator ap ue2 40013 He 7Y eFﬁEEBFHY%gs?Bg‘?‘FFe prEa %J%‘ﬁs of the

present inventiy, Ak, CUlHeOkwb0Bi8E6VidhtarLe HethicRRrbBal185 ] ﬁﬂat es
having to perforn1the step-of placing a stop, such as stop rod’
prevent the traﬁ.alzaﬂ.aéhalthat form the’ cast attachmenthmember 120,
130, have mating curved, partially spherical surfaces
.(123,125), (133,135) that, prior to being fixedly
joined, facilitate - multi-directionmal  alignment,
depicted by arrow A4 in Fig. 3 and by arrow AS in Fig.
2. ' |
It should be noted that, although casts 30,40 are
herein provided having a toothless molar region 42 in
the back pért of the models, the present invention will
function on dental models ‘that have uniform teeth
structures. The initial alignment of the dental. model
casts 30,40 is effected according ‘to well known
techniques in the art, and ultimately lead to the step
of attaching the casts to the particular arﬁiculator to
be employed for simulating the occlusal and masticatory
motion. In the present invention,_énd by example only,
the back face of casts 30, 40 are adapted with grooved
ends 31, 41 having slots or grooves 51 and 61 for
receiving tabs or tongues 121, 131, on attachment
portions, or mounts 122, 132. Fig. 3 shows the

alignment A3 made possible by the combined tongue and

12
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novenment Al on dental nodel <casts 30,40 having a t oot hl ess nol ar
regi on, such as region 42 depicted in Fig. 1. As illustrated, articulator
100-is positioned adj acent a pair of dental nodel casts 30,40 that are to
undergo initi ANOBWMENt and subsequent registration.  Arti CGTAISIE0HBY | s
preferably formed froma di'sposable plastic material and includes, in
the preferred. - enbodiment, “a U-shaped body, referred to as the axially
rigid support henber 110, having axially rigid arns 112, 113 that have

si deways flexing characteristics that _facilitate detachability fromthe
_upper cast  at tEHINENt SEEHBEPI?SO-.(S\MPP&?ar‘%%uPaﬁbFlﬁws s %r ARMRL o5 a

U shaped struct .Uiﬁ o StRE| Gpged- abadt r3@] d PHPPREtachiEHPDSE Mburkt Nel2
equivalent axially rigid strlicture iIs considered wthin the scope of the

i nvention. Thus,tasthe depwer edagh £9gis2gimilacly ceffectied;ctanme RAD. 4
Feapect 1 ve oppoct RIS SFPOHR A HIREPAaSHE L fonghe; Atk cHBE cast |
ot o emors TR0, pofticns o, 92 o isdeng brchmaste ool
31,41 of  resp¥Ri4@e usingsiadhesives,30such0. as Chbe aprefimedt faswenber
130 is Sh.o wn pi Vé)ét_%)idg atcty%.%%?:lne(lgaea oozi"V%terobic adhesive. Wicking
grooves on cast 30, 40 may be employed, as illustrated
and taught by the present inventor in U.S. Patent Nos.
Des. 302,725 and 4,734,033, to improve the castito-
mount bond.
Once mounts 122,132 are fixedly attached to casts
30, 40, the support member attachment portions 124,134
, _ " of the cast  attachment ass'embliés 120,130 are
adhesively joined to wmounts 122,132 after appropriate'
alignment as indicated by arrows A4 and A5 in Figs. 2
and 3. In the 'preferred embodimegt, support attachment
portion 134 is an independent piece having pin shafts
136 at an end 137, and spherical surface 135 at the
other end. Attachment portion 124 is formed integral
with, and integrally interconnects arms 112, 113l at an
end 126 and is provided with a spherical surface 125 at
an opposing end. As Inoted above, portions (122,124)
and (132,134) are formed.tof_acilitate motion indicated
| by arrows A4 and A5 for aligning the casts and thus,
are formed, as noted 'above, ‘having partially spherical,

joinable surfaces (123,125), (133,135), respectively.

13



140. By exanple, pivot 140 is facilitated by holes- 111, at the upper end
of each of the arns 112, 113, that detachably mate with pin shafts 136
formed on the support attachment end 137 of nmenber 130. As depicted

WO 96/ 39094 - PCT/ US96/ 06991 in Fig.
2, each of t kepogdebsagonal |y j oi nabl e cast at f achnent nentperusidésssl 30
are preferably forned as. ~two-piece |joinablfE; Fetreres—{123 124),

- (132,134), respectively, each having respgefT es'dé@EHasua@g.- int  ends
121, 131, and respective support attachment ¢iags I two- pi ece
j oi nable structures (122,124 - (132, 134) that 'ttachrrent
menber 120, B0, exenplenonhy, c@W@GCGEarltzﬁaFlW H¥ieer formeds ueoncavse

(123, 125), (133,135 hat be| xedl| join

facilitate ql %H ona:'lrgg q138n P%é'ﬁdct e‘i?’%’fxar r ow e]gglt?rn Fig. 3
and by arrow A%elt@rﬁuain Ii;he final | brobgiduidie o9t etlel halgtsal $ph casts . -
30,40 are herein provided having a toothless nolar region 42 in t he

back part of tadotbes, desirede ementnt PBn the | artigudaton okPUent al
model s that hayg, uaibgr '?15%6395) 2hBUG1495%%3s5) TBe' Qihidl vy WUR Chidg © of the -~

dent'al nodel

, B

to form Joi_nts _150, 160, respect:.vely,' see generally
Figs. 3, 4, 5. . The formation of joints 150, 160
conplet-:esl assembly of respective . upper and lower jaw
models.

In accordance with the .primary- object of the
present invention, the distance depxcted as Hs in FJ.gs
3 and 4 is determined by the length of cast attachment
members 120, 130, and is preferably kept to a minimum
{(preferable range 0.40 to 0.75 inches .ubr'e preferably
0.50 to 0.75 inches) to assure that axially rigid
support member 110 (112,113) are closely af-.tached in a
parallel spaced relationship with the back faces of
opposing dental model casts 30, 40. The close spacing
relationship Hs, in combination with the axially rigid
structure of support 110 (112,113), assures that
translational movement is  prevented in the space
depicted by the letter D in Fig. 4. _

According to another object of the present
‘invention, upper a&and loﬁer 5aws are hingedly and
detachably secure at pivot 140, sée generally Fig. 4
showing hinge aétion arrow A2., and Fig. 3 showing

pivot 140 (111,136) at an upper end 110A of arms- 112,

14
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casts 30,40 i
art, and ultim
particular arti

back face of Ww96398%, 40 are adapted with grooved

sl ots or groove
on attachnment

allgnnent A3 ma
12 - WD 9

cast 30. The a
effected, see F

mount® portions 2, uptér adentaXediodedt teaEtalde ab pdvos 1420, Gﬁlmmg

adhesi ves, suc
aer obi c adhesi
i{lustrated

302, 725 and 4, 7

s effected according to well known techniques in
tely lead to the step of attaching the casts to the

t he

culator to be enpl oyed for sinulating the occlusal and
masti catory notion. |In the present inventi-on, and by -exanple only,

‘t he

ends 31, PGT/UR6/069R3

s 51 and 61 for receiving tabs or tongues 121, 131
portions, or nmounts 122, 132, Fig. 3 shoms t he

de possible by the conbined tongue and

6/ 39094 PCT/U596/06991
groove structuredt3.(51Fig4)5 g aHReRFRAGEAYet H@-%Lﬁho"’ing?,?% dentalpper

R ST 106 pibRellf R odiiably ebiee LY,

h- as the prefired fagst setting cyanoac ate or
viecaked dy angURRAEs oA c23PA3PE ARy 12 #’%

{ oyep8tas

2%k o135 30 ) Okl Bl a2k Sho Npfece Do

o I'nprove the ca

_ structure joined at joint 150 (133,135)'_and. being .

flxedly attached at tongue and groove joint formed by
members 131,51, see also Fig. 4. Thus, cast attachment
member 130 (Fig. 2) is pivotably detachable from a

first distal end 110A of axially rigid support member

110 and fixedly attachable to cast 30. The angular
relationship between cast attachment member 130, having
cast 30 attached, and axially rigid support member 110

is -preferably orthogonal. . However, the particular_

- alignment and registration requirements that result in

the best bite for the particular dental wmodel being
simulated will determine the final adhesive fixation
that forms joint 150. |

The_fixation'df joint 150 is also related to the
fixation of joint 160 for the loﬁer cast 40 during thé

alignment process. As previously discussed, the lower

 cast attachment member 120 comprises attachment portion

124 that is integrai with the axiélly rigid support
arms 112,113. Fig. 5 shows arms 112, 113 being
interconnected by attachment portion 124 at an end 110B
opposite open end 1107, and also shows the spherical

surface 125 joined with wmating curved surface 123 to

15



nount bond. Once nounts 122,132 are fixedly attached to casts 30,
40, the support nenber attachnent portions 124, 134 of the cast
attachment assenblies 120,130 are adhesively joined to nounts 122,132
after appropriate alignnment as indicated by arrows A4 and A5 in Figs. 2
and 3. In theopéesdoes red enbodi ment, support attachnent PQrOIVUS96/869%1 | S an
i ndependent. pi ece having pin shafts 136 at an end 137, and spheri cal '
surface 135 at the other end. Attachnent portion 124 is formed integral
with, and integrally interconnects arns 112, 113 at an end 126 and is
provided with a_spherical surface 125 at an opposi ng end. As not ed
above, portionsfoxmodoinn) 160nd (Thwp shape jf fSurgare o0123ciaf t €88t noti on

i ndi cat ed by %%%%éﬁhg%rﬁoﬁorl i_q_ry' n rEQSr s_-aquegpgaat are

formed, as note ng partrally sphericarl, j Ol na su??aces

(123, 125), (133cdidgve, atpagielvdlike curved structure that facilitatés )
By exanple only, surfaces 123, 133 are formed concave and surfaces 125, 135
are formed conveonves : &phexieaki nfwetfagee fi2Ral havingit mulsd-al igneertist s 30,

105" e Co SRR e gl WALLE Slethoty Hifa B BER1oldE

respectively, ses0. The shapes of surfaces 133,135 are similar and

' ' provide the same multi-alignment 'capability before
forming joint 150. Thus, cast attachment member 120 is
‘fixedly attachable to cast 40 and extends from a distal
end 110B of axially rigid ‘support member 110.
. Fig. 5 also illustrates the primary object’ of the
present invention, i.e. that the axially rigid
construction of arms 112,113, in conjunction with the
close spacing relétionship Hs between the arms and the
back’ faée of the cast, (best seen in Fig. 3 and 4),
assures that translational movement igs prevented in the
spacing' D about the region 42. Notwithatandi'ng' the
axially rigid construction of arms 112,113, Fig. 5 also
illustrates that articulator 100 | is- also constructed
for  facilitating the protrusive- and sideways '
flexibility characteristics that are desirable in an
articulator system.. . The flexible is génerally
indicated by flexing motion arrows F1, F2, and F3.

The flexing .motion is. facfi.liﬁa.ted by the arms 112

and 113 being spaced apart substantially vertically
lextending struts that provide torsional reéponse to

pressure to simulate the articulation of a patient's

16



generally Figs. 3, 4, b The formation of joints 150, 160 conpl etes

assenbly of respective upper and | ower jaw nodels. ~In accordance with
the primary object of the present invention, the distance depicted as Hs
in Figs. 3 and 4 is determned by the I ength of cast attachnent. nenbers

120, 130, andwosogmoesiscer ably kept to a m ni num ( preferabl e ranBST/US9686991

centineters (cm. (0.40 to 0.75 inches nore preferably 1.3 to 2 cm (0.50 to
0.75 inches)) :to assure that axially rigid support. menber 110 (112, 113) .
~are closely attached in a parallel spaced relationship with the back faces
of opposing dental nodel casts 30, 40. The close spacing relationship Hs,
in conbi nation viaw mevement| | §sr iigilmstmagedurly ofdixgatdeon 1indigating 13)

assures that transl|atiogal .ggv td S nt L ‘spa icted by
assures, LAl alak O] - U SBNed SR XBTAYLR S SROGRARNC!
i_nvention, upperTmis, |ome 12\l Al gedlborgidndeespbibe YsERtE ecitdt pi vot

140, see generally Fi g 4 show ng hinge action arrow A2., and Fig. 3
showi ng pivot 14rg1the eodpe mAuspenddpgr SURPOFLSA @f Bhesupper or top

4 model cast 30 in contact with the lower stationary
model cast 40.  The struts 112 and 113 should be-
substantially completely 'relaxed and substantially free
of torsional tension when the teeth of the model casts
.30 and 40 are in their fully occluded positions.

For preferred action, and simplicity of
" construction, in one preferred embodiment, there are
two spaced apart struts positioned substantielly at the
outermost one side of articulator 100 with the upper
and lower respective model cast mounts 134 and 124
extending . away therefrom and  projecting in
s_ubstantially. common directions at substani:ially | right
angles £rom the struts to positions of securement to
respective model lcasts 30 and 40 via adjuei:able
connectors, i.e. dental model cast mounting blocks 132
and 122 respectively. In some embodiments it may be
preferable to split each strut, or form other multiples
‘of spaced strﬁte. Of course, in addition, in some
situations a .center strut may be desirable '- at the side
of articulator 100 from which the model cast mounts
‘project.  Generally, a single strut provides less

preferred torsional properties, but an articulator with

- 17



WO 96/ 39094 PCT/ US96/ 06991 113.
Fig.. 5 is a perspective view show ng the dental nodel articul ator 100

hi ngedly and det achably secured to upper dental nodel cast 30 at pivot
140 (111, 136) |l ocated at an upper end 110A of arnms 112, 113. Cast
attachment newod6es4099 (132, 134) is shpown as a _two-piece St PODYUSA606990| ned
at joint 150 (133,135) and being fixedly at17‘*?“"‘**wmnwn—:-ﬂ gr oove
joint formed by menbers 131,51, see al so Fi . i achnent
menber. 130 (Fig. 2) is pivotably detachable f i end 110A
of axially rigid support nenber 110 and fixedly attachable To tast 30.

The angular  r @& afi-BELR PRt SH @Qé’?'n'é?‘g%ﬁ?}r’ﬁ‘ﬂéht PrevYRee 18ke REhex
cast 30 -att aChe%()v%ﬂ@a&éba%f Yetid ?i:‘és%ﬁﬂp%& HH@P@&& " is pr ef erably
or t hogonal . wever I cul ar al'i gnnment "and regi stration

requirenents that regol prom.dett\hae bidegired eoreiohat propéertied idendhe nodel
bei ng simulated will determ_ne the final adhesive fixation _ that forns
joint 150. prefgrred, smogdigent o depicted; é-nal%’cgsrelﬁr%d thet jpzxms .
~fixation of joigy,16 e | r ocess. -’
As previously di gcus%ggo tla'g g\%ewre ﬁggéfég%%i %’Ege‘% rrenber cqgr?g{i ses
attachnent portipdasti&24 lptreﬁerabljnt egheimoplastite a0 al thermgsettimgpor t
arns 112, 113. Fi g 5 _shows arns, 112 1%3 bei{%ﬁ’d’ nterconnect ed by
attachment port P3ASEIgs thah 8re PPeRPrifpiespfterBn Aon, &y 5o
i[‘-f"“ﬁ the spherige@hingSuhBA6f sRapint NCOTHE HodB ! pFeE&Mee hlaBtikaqy 123 10

thermoplastic and preferably class 66 thermoplastic.

The exemplary émbodiment illustrated was formed of
class 66, Vytel 10L thermoplastic available from Dupont
' Corporation. The support attachment portions of the
dental model cast mounting blocks 122 and 123 are

preferably made of the

same plastic as the arms 112 and 113, as are the
spaceré 210 and the articulator cast inounts 124 and
134. o |
Each arm 112 and 115 preferably has a height
ext'ending 1.50 to 1.80 inches, more prefera_bly 1.60 to
1.75 inches above ~the top surface of the 'lower
articulator cast mount 124, each arm having a cross
sectional diménsion- of prefer_ably' 0.12 by 0.18 inches,
moré preferably 0.125 to 0.188 inches. The height of
the arms is measured to their outer top tips .and the

holes, or pin shafts 136 for the pivots are centered

© .18
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WD 96/ 39094 o - PCT/ UsS96/ 06991 form

j oint 160. The shape of surface 123 ‘of ‘¢ast.. attachnent portion 122 is
preferably an el ongated, concave, channel-1.i ke curved structure that
facilitates ‘“econvex spherical surface 125 having nulti-alignnment:

capabi |l ity beiwoss3sesang adhesively fixed to formjoint = 160. PC‘WHM%Qpes
of surfaces 133,135 are simlar-and provi de the~s=me nt
capability. before formng joint 150. Thus,. cs_iTH@tSHaEﬁTnm BEENDEr 120
S fixedly attachable to cast 40 and extends fr'm a dREPBACEDend 110B of
axially rigid support nenber 110. %
primary object @nd h@re Pﬁ?é%%ﬂ?ll’lﬂv@ht £en0-0F, é-HChFﬁaPe]-PWe th@atém%/

rigid construc 1 m\&ﬁﬁi gwth the cl ose
spacing rel ati orés% ]%{esﬁ/ee'}?ﬁF m#r%l;ggg I"ftl'é}ack face of the cast,
(best seen in Fig. 3Mi£it4')e besasmmohhaesponselastm rm:/eams 12

prevented in the s acing D about the re iQn 42, hsta he
axially rigid cAnd riieti ot & %rffff odp;;ngnt!—) ‘&{-\ﬁ) EFI% %qg"g'é‘that

arti culator 100 4 E%b onﬁtlr ﬁéeﬁ:.refdhon | the ghggect_{%e fprtq.;é usi ve

and  sideways |tycarac errstics -that ar sirable In an
articulator sysicdel castimmoufitexiddeands 12¢enaitdichy is the d:l.rectlon

. of the arrow Fl1l, that is greater (preferably 1 1/2

times greater) than the width dimension which is the
direction indicated | by the arrow A4. Further, .in -a
preferred embodiment the articulator 100 has arms 112
and 113 that are of substantially uni_form' dimension,
i.e. width and breadth between the base mount 124 and
their tips. These features are important in providing
optimum simulation of- masticating, as well ss other |
. movements to which a denture may be subjected to during -
use. _
Preferably, the arms 112 and 113 should be within
1.0 to 1.2 inches, more preferably 1.0 to 1.125 inches
of the nearest extent of the molar region of the model
cast. The arms 112 and 113 are spaced apart 1.2 to 1.3
inches, more preferably 1.20 to 1.30 inches. This
approximates the average spacing of the molar reg:.ons
at the rear of arches of upper and lower dental model
casts 30 and 40. This ‘spacing aids in simulating the
natural hisging of the human jaw. It will be nbted_
that this positions the torsional response struts 112

~and 113 w:.th:.n the usual width d:.mens:.on of the dental

- 19
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I ndicated by flexing notion arrows F1, P2, and F3. The erX| ng
motion is facilitated by the arns 112 and 113 bei ng spaced apart
substantially vertically extending struts that provide torsional response
to pressure to sinulate the arti cul atlon of a patient's

16 Wev@ 56390650 4 PPUTHES6069609 1
" jaw novenent as illustrated by di rectlon I nd{feets Fl, F2 and F3
and the directions in between. - Thus, arns l?E QTki on o
response struts that are the sole. suspendmrs %o ¢ upper or
top nmodel cast 30 in contact with the | ower at roraryy—=—pddl cast 40.

The struts 112 Begel 1eashoul IR l%hersﬂ'ﬁﬁiﬁnt‘:hﬂ?a%r&ﬁ mmm widerand

substantial l.y f Nghot ensi on when the teeth of the nodel casts
30 and 40 are |%ﬁﬁeﬁ Jfé'll%af/:bgcg uded positions. For preferred

action, and Si npihei lgwer Ond uppest rsigipodt, dttachfeft eiRitedns,
enbodi nent, there are two spaced apart struts positioned substantially at
the outernostldheaB@dda3ds arei forwesd DIOIRFEINg hdenpals model cast

connectors and have respectn.ve cross sections of 0 4 by
0.5, more preferably 0.40 to 0.60 inches ‘in the .
direction of arrow AS in Fig. 2 and a width of 1.20 to
1.30, more preferably 1.245 to 1.255 inches in the
direction of arrow F2 in Fig. 5. In horizonal extent,
the convex curvature of the face of articulator cast
mounts 124 and 134 and - the concave curvature of
joinable mounts 122 and 132 is preferably between 1.20
and 1.75 inches, more preferably 1.245 and 1.255
inches, and the preferred radiuses are 1.4 to 1.6
inches, more preferably 1.45 to 1.55 inches. While
preferably the faces are portions of an evenly
progressing circle, in some embodiments they can be
elliptical, for exé.mple‘. _

It will be observed that the lower face of the
cast 40 in Fig. 5 is intended to sit on the work
support surface or table and the articulai:or 100 is
" suspended in the preferred configuration. This is a
preferred method of achieving the wvertical relationship
for articulation. It is p‘ref_erred that the concave
faces of the 3joinable mounts 122 and 132 have | the
greater perpendicular vertical extents, preferably 0.55
to 0.70 inches, more preferably 0.61 to 0.64 inches and

20
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and | ower respective nodel cast nounts 134 and 124 extending -away
therefrom and projecting - in - substantially conmon directions at
substantially right angles fromthe struts to positions. of securenent to
‘respective nodel casts 30 and 40 via adjustable . connectors, i.e. dental
model cast nowoSs@s09| ocks 132 and 122 respectively. In scﬂ@‘mhents
It may be preferable to split each strut, or forr--u{-ﬁef—ﬁuﬁ—r-p-Fe'?—-]of
spaced struts. O course,--in addition, in song THS BHEET DAS BERSent er
strut may be desi rabl e at ‘the* S|de . of artlcul at@r 100 REFARED:h th
nodel cast nounts project. "~ “Generally single—strut proW‘d’e"""I ess
preferred torsi &hat ﬁPGp&PPVG§ fﬁﬁ?saﬁfaﬂlﬁ’cﬂ@e afjoxh mounts 124 and

17 42 S gl y p he

advant age of the pr esie1 |nvenr%5|g%n %%W%%Iy 68¥££'8ai e%;'éﬁ'i—,.,

. preferably 0.22 to 0.26 inches, more preferably 0.24 to

0.25 inches to facilitate selecting a wide range of
fixation location along arrow AS. | A]_.so, the convex
faces 123,133 of articulator mounts 124 and 134 have a
vertical curvature of 1.45 to 1.55 -inc_:heé-. " Vertical
surfaces 125,135 do not have a .vertical curvature to
- facilitate being .selectively fixed along the convéx
faces 123, 133, along arrow A5. While the terms upper
- .and lower and horizontal and vertical have b'éen used,
"~ these obviously refer to direction when the articulator
is oriented in upright position.
The preferred plast'ic' construction of articulator
-100 results in realizing another object of the -nresent
invention, namely to provide an improved, economical
- dental articulator structure that facilitates béing a

disposable -item. -

~ 'Fig. 6 1is a perspect'ive view of an alternative
dental articulator embodiment 200 of. the present
'~ invention. Embodiment 200 sati_sfies in every respect
‘the objects of the present  invention. - Notable
- structural variation include a tandem tongue and groove
mounting arrangement 1302 (see Fn.g 9) for attaching to
upper cast '30. The tandem arrangement 130A includes
the two-piece--joinable cast’ attacnment members 132,134,
- 21
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To provide the deisred O the properties in the preferred enbodi nent
depicted in Fig.2-5 the arns 112 and 113 are preferable injected nol ded
fromplastic that are not brittle after polymerzation and form ng and/ or
shapi ng. The nost preferred plastic is thernoplastic and preferaly class 66
t her mopl ast i c widnes/3essnpl ary enbodi nent i IWSM@]
Coporation. The support -attachement portion of the the dentafjnodel cast
mounting bl ocks 122 and 123-are preferably nake of ‘the 9 plastic the
arms 112 and 113, as are the spacer 210 and the arti-cul ator st nmounts 124
and 134. © Each ,arm 112 and 113spreferabl ‘has 'a héi ght _extending 3.8 to
4.6 cm(1.50 to 1(B¥RY3 digcusgees apdpphown; dn Figen2-8b. tand, 7y

i nches) above theeié?@:l%”f%g:ﬁ Oﬁaﬁgﬁléo‘ga&rrt |- BYbake’ £RSt moypt 124, each

arm having a cross sectio dimesi on : _
particular embodiment 200, the lower cast 40 is

_attached using s:.m:.lar pieces as used for ém_bodiment
100, see Figs. 7 and 8. The utilization of spacers 210
depends upén the relative alignment ‘of the back faces.
of the opposing cast 30,40 during an initial al-ignmenf.
step. The relative alignment is :a factor of the
.initial placement of the teeth models on the raw casts.
Thus, a technician can select the number of spacers
210 needed for the task at. hand to compensate for the
cast's back face'offet, and to assure that the axially
rigid support member 110 is in a _substén_'ntial orthogonal
relationship with the assemblage referred to as cast
attachment members 120,130, and also to minimize the
'spacing Hs, (see generally Fig. 7 showing angle A being
substantially at 90 degrees and Hs). The resulting
articulator structure is axially rigid along the
longitudinal axis of arms 11§,113 and prevents
i".ranslationa_l movement into the toothless region 42 and
'spacing.D; sée Fig. 7. Pivot 140 (111,136) facilitates

hinge action of cast 30,40 a well as detachment of the

" casts 30,40 form each other.

= v mO AR
ST p—

Joints 150 and 160 are formed after selecting a \L
final alignment location, as previously discussed.
However, the adhesive bonding is imp_roved by texturing -

the surfaces. (123,125) and (133,135). The texturing Tl

122



preferably 0.3 to 0.46 cm(0.12 to 0.18 inches), nore preferablt 0.32 to
0.48cm (0. 125 to 0.1888 inches). The height of the armis neasured to-their
outer top-tips and the holes.or pin shafts 136 for the pivots :
are centered and are preferably .08 to .13 cm (0.03'to 0.05 ‘inches)

bel ow the tiggooeiogest he arms in the exenplary enbodi ment pcruss6699r
t he best torsion response, struts, or arns 112 and 113, in a preferred

enbodi nent, will have a breadth dinension, in the direction of the
proj ection of the nodel cast nounts 134 and 124, which is the direction of
the arrow F1, that is greater (preferably 1 1/2

is shown, by example, in a mesh pattern. Joints 150,

160 are enhanced by constructing surfaces 125 and 135
having a spherical radius R (approx. 1.5 inches) for
produéi‘ng better alignment and contact with mating
surfaces 123, 135, see Fig. 9. Fig. 9 also shows shelf
114 on th_e. upper end of arms 112,113 for limiting -
rotation A6 during an - initial ~alignment involving
- support member attachment portion 134. The: initial
.step of attaching to the cast differs from. embodiment
100 in that a spacer 210 is mounted to the groove 41,
| .emplbying a tongue 212 provided as part of " the spacer
structure, see Fig. 10. Spacer 210 is also provided
with a groove ‘211 that is similar to groove 41 and is
designed to mate with either tongue 212 or 131. Grodve
211 facilitates the use of another similar s'pé‘cer 210
to extend the reach and accomplish the desired
articulator mounting objective. Spacer 210 is also
textured about .i:he groove -area to provide improved
wicking actibn of the adhesive used to form the tongue
and groove joints 220 (131,211), 230 (211,212) and 240
(31,212), see Fig. 9. - The texturing T2 is formed as
wicking grooves ‘that feed into - the groove structure
211, see Fig. 10. '
To use the articulator 100, slots 51 and 61 are
cut or formed disposed - 'horizontaliy in 'respective
subétantially flat planar surfaces at one side, ends 31

and 41, of dental model cast 30 and 40. The ends 31
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times greater) than the width dinmension which is the direction indicated
by the arrow A4. Further, in a preferred enmbodiment the articulator 100
has arns 112 and 113 that are of substantially uniformdinension, i.e.

w dt h and breadth between the base nount 124 and their tips. These
features arewp¥gaégosnt i n providing opti mum sinulation of npStusHebEIy, as
wel | as other novenments to which a denture nay be subjected to during

use. Preferably, the arns 112 and 113 should be within 2.5 to 3 cm
(1.0 to 1.2 inches),; nore preferably 2.5 to 2.9 cm (1.0 to 1.125 inches) of
t he nearest extent of the nolar region of the nmodel cast. The arns 112 and
113 are spacedangantl 8xtend. SubstfritiRlly peSpendieslariyrtce gheefbackbl y 3to

3.3 1.20 tg_1.30 Th tes, th
o Che ol ar OF SHOMEC Gt RRot Ohy AR FO AT BRI ol

model casts SOiﬁnq}ef,Qicg'iuml ng aids in sinulati ng the natural hinging .-

of the human jaw. It wll be noted
_ Next, the area of each respective dental model

cast 30 and 40, including the areas of the slots and of
the flat fac_:es of respective ends 31 and 41 adjacent to
the slots 51 and 61 that are to be contacted by the
cast mounting blocks are coated with an édhesiv_e,
preferably the <fast setting cyanocacrylate adhesive,
commercially available from KV33 -COrpdrétion under the
brandname - VERTEX Adhesive, Super Thin cyanoacrylate
adhesive. The respective tongues 121 and 131 and
adj acent planar flat faces of the cast’ mounting blocks
| that a:::e to contact ﬁhe coated areas of the dental
model casts are then preferably coated respectively
with the same adhesive and brought into engagement with
respective coated areas of the dental model casts and
adhesive is set by spraying' the la_dhesive ‘accelerator,
or initiator, commercially available from Kv33
Corporation under the brandname VERTEX Accelerator on
the cyanoacrylate interface area to set the adhesive
and freeze in position the mounting. = This se.cures the
respective parts ,firmly. together. It will be
understood that the tongues 121 and 131 are preferably
sized to engage against the inside of slots 61 and 51,

respectively, and be adhes:.vely secured therein.
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19 ' that this positions the torsional response struts 112 and
113 within the usual w dth dinension of the dental nodel cast. |In other
words, the cast is nornmally wi der than articul ator 100. - The | ower and
upper support attachment portions, 122 and 132, are forward projecting
dental nodel cegospogwdcct ors and have respective cross secti onecrssboése: 1. 3
cm (0.4 by 0.5 inches), nore preferably 1 by 1.5 cm (0.40 to 0.60 inches)
in the direction of arrow ASin Fig. 2, and a width of 3 to 3.3 cm(1.20 to
1.30 inches), nmore preferably 3.162 to 3.188 cm (1.245 to 1.255 inches) in
the direction of arrow F2 in Fig. 5. In horizonal extent, thé convex
curvature of the faceAdtear ttiheul dentalc asddelpucasts 240 aaud 130 davet fheen

conave, Survat U & el 10l Ul Sl 20 St g BIELER" LY Heligy 3 o

and 1:255 inCheS)bhe?”Chﬁé‘et EELT TP Oréadly UESS bR! Ghokirteld th Cattithifmtoyore

preferably 3.68 to 53.94 cm (1.45 to 1.55 inches). Wile preferably the

faces are portiodd0f ain eweprgferred cexicrdwrie,clthe ident@le modeddigastiss

they tan be ellipljcals 94 ‘%é%ppﬁfaced in occlusion and the concave

| textured faces 123 and 133 of respective cast mpunting'
blocks 122 an. 132 are coated with cyanocacrylate
adhesive. The respective textured convex faces 125 and
135 of the articulator cast mounts 124 and 134 of
articuiator 100 are coated withfcyanoacrylate.adhesivé
and the respeétive faces' 123 and 125 and 133 and 135
are brought into interface contact and aligned
horizontally and vertically so that when frozen, or set
by the.se;ting of the cyanocacrylate adhesive, the cast

40 will set substantially level on the f£lat table
surface with the teeth of casts 40 and 30 in.occlusion
with struts 112 and 113 vertical and the artiéulator
100 substantiaily-écmpletely-free of torsional stress

- as illustrated in Fig. 5. Then the adhesive

"~ accelerator, or initiator is  sprayed on the
cyanoacrylate interface areas.to set the adhesive and
set, or freeze the construction.

Articulation can then be carried out in

conventional manner through the torsional stressing of

struts 112 and 113 to simulate normal jaw movements of

a patient. The upper cast 30 may be removed for better
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It will be observed that the |ower face of the cast 40 in Fig.

5is

I ntended to sit on the work support surface or table and the articul ator
100 is suspended in the preferred configuration. This is a preferred

met hod of achieving the vertical relationship

for articul aiggysmsedes | S preferred that the concave faces .o

mounts 123 and 132 have the greater perpendicular vertical extents
preferably 1.4 to 1.8 cm (0.55 to 0.70 inches), nore preferably-1.55 to
1.63 cm (0.61 to 0.64 inches) and that the convex faces of the-articul ator
extents, preferably
0.55 to 0.66 cAccess2 o pusiingchbe) tipsr @fHreher goryte. sowapdo.ad® cm

mounts 124 and 134 have | esser perpendicul ar vertical

20

fpthmmﬂmkﬂnble

e of fixation

(0.24 to 0.25 %gﬁgﬁg}pég {fiéééggy%?higtﬁgéng a w de rang

ex“faces 123, 133 of articul ator

I ocati on -al ong

row e CoO

nounts 124 and 134 fBER aher 8efithl Cubdalurdast 3s68mbled. Idi€R (thed5 to
Vertical surfaces 125, 135 do not have a vertical curvature

1.55 inches).

to facilitate EaBhgmounting llqocks.xareametggphagctaverovidea ErpPer33,

al ong arrow A5
have been used
oriented in up

, tAESE ObvVi ous r ef er

1'on en the articul ator

S

atlHEbE BBE4EREIP1APPELC Al P Yle AILALOdd B ALl T 1 21 -

eigherpbyi t ufadhered preassembly of the parts, or just
trained-e&e'observaticn; spacer block 210 can be added,
as clearly illustrated in Figs. 6,7 and 9 to adjust the
positions. The articulator spacér block 210 has two
outwardly facing sides, a tongue 212 may be seen to
broject from one side, and groove, or slot 211,
projects_inwardly from the opposite side. Four walls
disposed at substantially SD° from the plénar face
surrounding the slot penetrated into the block 210 to

from the slot. A plurality of channel wicking grooves

are formed in the planar face and extend to at least

near the inner most extent of two of the penetrating
walls that form the slot. This aids in good ?dhesive
distribution and adherence. The slots 211 are sized to
receive tongues 212 so that spacer blocks 210 can be
built.up as illustrated. ' .
Therefére, while the present invention. 'has been-
shown and described herein in what is believed to be
the most practical and preferred embodiments, it is
recognized that departures can be made therefrom within
the scope of the invention, which is thérefore not to

be limited to the details disclosed herein but is to be
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The preferred plastic construction of articulator 100 results in realizing
anot her object of the present ivention, nanely to provide an inproved,
econom cal dental articulator structure that facilitates being a disposable
item Fig. 6 is a perspective view of an alternative dental

articul ator ewiposkizowat 200 of the present invention. Enbodi nePET/USE06991
satisfies in every respect the objects of the present invention. Notable

_ Structural variation include a tandem tongue and groove nounting °
arrangenment 130A (see Fig. 9) for attaching to upper cast 30. The tandem

arrangenment 130A includes the two- |ecef|oinable cast attachnment nenbers
132, 134, accorded the full scope of the|claims s0 @g & RWwhrace

PCT/ US96/ 06991 0 hown in Fgs. 2-5), and, by
exampl e, two nﬁngF%E gggcééﬁ%Y%%éﬁé %?ﬁ%fﬁ%#éS this particular

enbodi ment 200, the |ower cast IS attached using simlar pieces
as used for enbodi nent 100, see Flgs. 7 and 8. The utilization of
spacers 210
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depends upon the relative alignment of the back faces of the opposi ng

cast 30,40 during an initial alignnent st ep The relative alignnent
is.a factor of the i ni tial pracement—of—the—teeth nodels on the raw

casts. Thus, a technician.c er of spacers 210 needed
for the task woyhmmuto corrpemmmmm" "ﬁ !ﬂ!ﬁgst s back facpcrissses991 and
to assure that the axially ri*gi € suppor 110 is in a substantj al

or t hogonal relationship with the assenbl age referred to as cast
attachment nmenbers 120,130, and also to mnimze the . spacing Hs, (see
generally Fig. 7 oy ng angle A being substantially at 90 degrees and

Hs) . The resuft m: artlculator structure is axially rigid along the
| ongi tudinal axis ofy YdMallldAiduid t sl on
novenment into the toothl ess regl on 42 uam?igr pgglgngé‘ff Sgéplzl ggé gbl vot

140 (111, 136) faegistwdtdon bEnge patrorodHf casss WX 4@ adewtal a&oﬁélaChﬁent o

of the -casts 30, 40 form.each other. Joints 150 and 160 are forned

after sel ectingP@8it :\“? ’51 |a§’nlﬂHWSP-BEaPPQnSPﬂﬁe%r@]rW%ﬂ’Gpsc&éééd

However, the adggg iﬁgL nproved by texturing t he surfaces

(123,125) and (1 135) The texturing T1 22
{a) at least one axially r:.g:.d support member, said

axially rigid support member hav:l.ng a first distal end
and a second distal end opposing said first distal end;
(b) a first cast attachment member, said first cast
attachment member being pivotably detachable from said
first distal end and fixedly attachable to one of said
pair of casts of a dental model; and
(c) a second cast attachment member, said second cast
attachment member being fixedly aﬁtachable to énotheﬁ:'
of said pair of casts of a dental model and exteﬁding
from said second distal.end,_ . |

said at least one a'.xially. rigid support
member and said first and sec;:nd cast attachtﬁent
members comprising adjustably joinable, orthogonal
articulator structure that, in an assembled and .cast-
attached state, locates _said 'axially_ rigid support
member adjacent opposing pair of dental model éasts
such that translational cdnfront-ing movement of said
opposing pair of dental model is prevented during a-

back molar bite simulation..
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pattern. Joints 150, 160 are enhanced by constructing surfaces 125 and 135
having a spherical radius R (approx. 3.8 cmor—approx. 1.5 inches) for

produci ng better alignment and ' kg surfaces 124, 135, see
Fig. 9. Fig. 9 also shows shel :ﬂl"ﬁﬂﬂﬂ“’"pmm end of arnms 112, 113 for
limting rotatWone3%94 during an* ifittalw I gnnment i nvol vi RET/US6MS89M%:
nenber attachnment portion 134. The initial step of attaching to the cast
differs from enbodi ment 100 in that a spacer 210 is nounted to the groove
41, enploying a tongue 212 provided as part of the spacer structure, see
Fig.10. Spacer 210 is_also provided with a groove 211 that is simlar to
groove 41 and i 2 desi Bnent@lmREtiFElAteT hapPPagAtue A2 geseyibed ig oove
211 facilitates jha use Qhhedaghher sinilar spacer 210 to extend the
reach and acconplTsh’ he esired articulator nounting objective. Spacer
210 i's al so textured sshinlit athelegstovenar esxixlly origidi muppoed Viekbeary

action of the adhesive used to formthe tongue and %r,oqve joints, 220 (131,
211), 230 (211, SOMPrifes 28 Psf@!ié),s%ééhﬂﬁ efingagd; &t P34 i s

forned as w cki t in he .gR0QLE qStasuat.Ur s%k?!érf‘:f Fi g.
10. - To use the aat ie?:j(ﬁigo? q%‘gfes%g?é' Sngn%\ég'g tef?"gg('::utabr or ned
di sposed hori zontenpnises r capeciopea-endst gpartaidny fbfit @Eadidar YesHapesd at

one side, ends 31 and 41, of dentfé nodel cast 30.and 40. The ends 31
' structure and sa second distal end comprises a

closed-end ‘portion of said U-shaped structure.

- 3. A dental articulator apparatus as described in
claim 2, wherein: _ _
- each of said pair of axially rigid support arms |
: cdmprise a pivot member at said first distal _end; and
each of said first and second cast attachment
~-members comprise at least a caét mount portion and a
support member attachment portion, each respective cast
mount portion being fixedly joinable to a corresponding
éupport member attachment portion via ends formed
having '~ a  complementary  surface gecmetry ' tﬁhat'
facilitates multi-directional alignment of said pair of
opp_osing casts prior to being fixedly joined, . '

-said support member © attachment 'portion
associaﬁed. with said first cast attachment wember
' having a pivot. member that facilitates detachable and
pivotable secﬁrémént té a corresponding mating pivot_

member on said support arms,
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WO 96/ 39094 PCT/ US96/ 06991 and 41
extend substantially perpendicutarty totheback- of the arch of the set
of teeth and are perpendicul ar ' ' tent. Next, the area
of each respective dental- m)de”""ﬂw'ﬂﬂ&@#i EO, i ncl udi ng the areas of
the sl ots andwef96i39ee fl at faces of v ’ ends 31 and péTAiSyeREsNt to
the sifots 51 and 61 that are to be contacted by the cast nounting bl ocks
are coated with an adhesive, preferably the fast setting cyanoacryl ate
adhesi ve, commercially available from KV33 Corporation under the
brandname, VERTEX Adhesive, , Super Thin cyanoacrylate  adhesive. The
respective tongues 121 an§aid1 aPRPPOT| aBembeP| arrtitachmentacepovtiathe cast
mounting bl ocks gg40R3 e. o] at r t he dent,al

nodel casts areat'hen %Fg erg l?/ c%a edgéggggctﬁ?%se?ye&sc\ﬁ%;ﬂe?ﬁe nemher
adhesi ve and br conbrisihg espgagsterd \dntegral By pasitendiegat edom easipf the
dental nodel casts and adhesi ve is set by spraying the adhesive

accel erat or, osedr-end; portion, and cramprises, ;an appsegral o parkyVIE

Cor por ati on U”d%raihhﬁ-% ' X Accel erator on  the cyanoacrylate
interface area to set the adhesive and freeze in position the nounting.
This secures the respective parts firmly -together. It wll Dbe

under st ood that .t he tongues 1 and 131 are preferabl
4, £ g <‘iem:atzl1 articulator P apparatu>s/ for use in

registration of a  pair of casts of a dental model
positioned in an opposing and spaced relationship, said
apparatus comprising:

(a) a U-shapéd structure .defining a pair of axially
rigid support arms, each axially rigid suppdrt arm
having a first distal end comprising an .open-end
portion of said U-shaped strﬁ‘cture ‘ and a second distal
end comprising a closed-end portion of said U-shaped
structure and opposing said first distal end;

(b) a f:i_.rst_ cast attachment member, said first cast
attachment member being pivotably detachable- from each
of said first distal ends of said arms and fixedly
attachable to one of said pair of casts --of a dental
- model; and

(c) a second cast attachment member, said second cast
attachment member being fixedly attachable to another
of said pair of casts of a}' dental model and extending
from said second distal end,
said 'U-shaped structuré and said . first and

second cast attachment members comprising adjustably
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sized to engage against the inside of slots 61 and 51, respectively, and

be adhesively secured thererﬂ________-————————~
WO 96/ 39094 PCT/ US96/ 06991

After the dental nodel casts mnmm m“ﬁ‘&“w secured to respectlve
‘cast nount i ngyhlg 122 and pically ready trCcTHISIéNEs99% ed
to artrculator . Ina preferred procedure, the dental nodel casts

40 and 30 are placed in occlusion and the concave - textured faces 123 and

133 of respective cast nmounting blocks 122 an 132 are coated with
cyanoacryl ate adhesive. The respective textured convex faces 125 and
135 of the artiguinable cartirolatorlBtmwtukred diat, adni ca,nataesembbedre
coated with cyanoacrylate adhesi ve and t.he res Ctlé 123.and 125

and 133 and 135andyreastnaniaated gha ?ntéﬁFﬁE@ cBAt Y afFgh2d
horizontal Iy ang iégét%caiﬁﬁé dﬁgéént‘.’mﬁ%g%@.ﬁﬁnapﬁr SBEF ddntdihemsaéli ng of

t he cyanoacryl ate sive e cast set substantially level on
t he flat tabl e casts such that translational confronting movement of

said opposing pair of dental model is prevented during

a back molar bite simulation.

5. A dental articulator apperatus -as described in
clalm 4, wherein:
_ each of said pair of . axially rigid support arms
comprise a pivot member at said first distal end; and
each of said first and second cast attachment
members comprise a cast mount portion and a support
member attachment portion, each respective east umunt'
portion and corresponding support member attachment
.portion having joinable surfaces that, prior to being
joined, facilitaﬁe multi-directional alignment of said
pair of opposing cast,
said 'eupport ~ member attachment - portion
associated mith said first cast attachment portion
having a mating pivot member for faciliﬁating
-'detacheble and pivotable gsecurement to a corresponding
pivot member on said support arms, and' _
said support member - attachment portien
assoc1ated with said second cast attachment member

| belng formed to extend orthogonally from said closed-
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surface with the teeth of casts 40 and 30 in occlusion. wth struts 112
and 113 vertical and the articulator 100 substant.i ally completely free of

torsional stress as illust rat ed in Then the adhesive
accelerator, or initiator ';, ml,tmmmwm, the cyanoacryl ate
interface arew&*gglg@t t he adh or freeze thep@Risdsiobsdii on.
Articulation can t hen ~ carfied odt * in conventi onal manner

t hrough the torsional stre55| ng of° struts 112 and 113 to sinul ate nornal
j aw nmovenent s of a patient. The upper cast 30 may be renpbved for better
25 WO 96/ 39094 PCT/ US96/ 0699

access by pushlﬂgdtmltq!‘s agid thedngt ant dntegrall wart ofamatilde U-shaped
illustrated in Ei When t'he dental nopdel cast assenbled, with

t he cast noun? Fﬁbﬂﬂ‘}r&‘ks, are not going to provide a proper at-rest
articul ation occlusion position, as determned | either by, unadhered
preassenbly of the parts, or just. trai ned- eye observation, spacer bl ock-:
210 can be adde@ls &s dﬁmll yarticslattredappafats 6s7 éexi:ﬂb‘ed affhust the
positions. The-flar th eiRacer bl ock 210 has two
_ c
each respective cast mount portion ‘comprises 'a
tongue portion for facilitating a tongue and groove

type of mounting to said pair of casts. -

7. A dental articulator appafé.tus as described in
claim 5, wherein: '

said Jjoinable  surfaces comprise complémentary
curved mating surfaces that facilitate said multi-

directional alignment.

8. - A dental articulator -appafatus for use in
registration of a pair of casts of a dental model
positioned in an opposing and spaced relationship, said
dental model having missing back molars that creéte a
void région‘ in said dental model, said apparatus
comprising: ' N
(a) a U-shaped structure defining a pair of axially
rigid support arms;. _

(b) a first cast attaéhm_ent member, said first cast -
attachment member . comprising a first ‘multi-piece
joinable structure, said first -nitulti-piece. joinable

structure being pivotably detachable from said arms and
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outwardly facing sides, a tongue 212 may be seen to pI‘OJ ect from one
side, and groove, or slot 211, projects inwardly fromthe opposi.te side.
Four walls di sposed at subst fromthe planar face :
surroundi ng the sl ot penetrat Elmﬂnm\ﬂmmﬂu“mzm to fromthe slot. A
plurality of okapemsesdr cking groovest aresformed in the pl anRCTASIFN
extend to at | east near the inner nost extent of two .of the penetrating
walls that formthe slot. This aids in good adhesive di stributiron and
adherence. The slots 211 are sized to recei ve tongues 212 so that spacer
bl ocks 210 can be bui | t f as il lustrated. Therefore, while the
present inventi dreing Bisedly sabbtpchaklelcter pRedofeBaid |B$1\maﬂf i @agks i eved
to be t he nost clie er enbodi ments, it- recogni zed
that departures %gn d fe&’é:%ahg'%ggp'bmég\ngthl n the scope of t he i nventi on,
whi cht is therefot® noa b@confiechibi heﬂabhméﬁle flehbet s Satd| sseshd egsth but
Is to be WO 96/ 39094

PCT/ US96/ 06991 attachmensy déﬂF‘!bﬁ?qu“‘B@eﬂié‘%f 3 heserends ®8lbi-PiEeS1brace

joinable structure, said second multi-piece joinable

structure being fixedly attachable to another of said

pair of casts of said dental model and extending from a

closed end portion of said U-shaped structure, '

said U-shaped structure and said first and

' second multi-piece joinable structure comprising dental
‘articulator structure that, in an assembled and cast-
attached state, prevents translational movement by éaid

opposing 'péir of dental model casts into said void

region in a direction that simulates a back molar bite.

9. A dental articulator apparatus as described in.
claim 8, wherein: o '

said first multi-piece joinable structure and said
second multi-piece joinable structure each comprise a
cast wmount portion and a support member attachment
portion having Jjoinable compleméntary- curved niating
surfaces that facilitate multi-directional alignment.

10. A dental artlculator apparatus ‘as described in
claim 9, further comprising: |
. at least one spacer for being fixedly positioned

between a selected one of said cast mount portions and
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any and all equival ent appar at us.

[ 1] IR

a corresponding one of said pa-ir of casts of said

dental model.

11. A dentai articulator apparatué as - d'eséribed in
claim 8, wherein:

- either o;f said first and second multi-piece
joinable: struc%tures comprise at least one cast mount

spacer. : : .

j.2 . A method of preventing back molar bite movement
when using _ | | ,
dental articulators, said method comprising the steps
of providing: | '
(a) providing ‘'a pair of dental model casts positioned
in opposing and spaced rel_ationsh.ip. for attaching a |
dental articulator device and for simulating occlusal
and masticatory motion, said positioned dental model
casts having a 'void in _back molar region created by an

absence of back meolars in the model;

(b) providing said dental articulator device
comprising: _ . |

(1) a U-shaped structure defining a pair of
axially rigid support arms; .

(2) a first cast .attachment member, said first
cast attachment member comprising a nmlt_i-pieée fixedly
‘joinable structure, and Eeing pivotably detachable from
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27 WO 96/ 39094 .Claim 1. A. dental articulator
apparatus for use in regl sx-LaL4_9n_of—a—pa|—|'—9i casts of a dental nodel

positioned in an opposing and spaced rel ationshi appar at us
‘comprising: (a) at least one am!ﬂ Iml":l "! ﬂjﬁ ort rrerrber sai d
axial l'y rigi dwowsppsmsé nenber havi end and PCTAUS96/06p91
di stal end opposing said first di stal end (b) a first cast attachnent

menber, said first cast attachment nember bei ng pivotably detachable from
said . first distal end and fixedly attachable to one of said pai r of
casts of - a dental nodel; and - (c) _a second cast attachment nenber, said
second cast asei@harme. nBRderlEei REingx £dxedly: athashable B@oPRe  Of

said pair of casts of said dental model; and
(3) a second cast attachment member, said second

cast attachment memberj compriéing a multi-piece fixedly.
joinable structure, and being fixedly attachable to
another of said pair of casts of said dental model, and
extending from a closed end portion of said U-shaped
structure; " _ |

{c) attaching a cast mount portion, associated with
each of said first and second cast attachment members,
to a rear face of each | of said pair of dental model
casts; |

(d) aligning the dental model casts of step {(c) in an
oppos:.ng relat::.onship with one another, _

(e) aligning and temporarily positioning a surface of
a support member attachment portion, associated with
said _eaéh' of said first and second cast attachment
'members, with a corresponding mating,surface on each of
said cast mount portion of said step (c);
- (£) permanently joining said temporarily positioned
surfaces of said step. {e); and '

(g) preventing translational movement of said opposing
pair of dental model. casts in said void region. _
13. A method of prevent.ing back molar bite movement as

described in claim 12, wherein:
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of- said pair of casts of a dental nodel and extendi ng' from said second
di stal end, said at |east one axially rigid support menber and
said first and second cast attachnent merrbers conprising adjustably

j oi nabl e, orthogonal arti cul in an assenbl ed and
. cast - att-ach%;gg%ﬁ, | ocat esal ll'l I ”I d support nq,@.ﬁ{s,%' gcent
opposing pair o ental nodel cast$ such that* transl ational confronting

novenent of said opposing palr of dental nodel is prevented during a back

nolar bite sinulation. - : 28 : WO
96J39094 PCT/ US96/ 016991 2. A

dental articul ator amaa.ldataseps (d:éscu.nb.‘buﬂem atthzhimg, atheleast one

said at | east one aX| al I [ rises a_Ushaped
structure - defi MART®Ta p51 11% EXP | By &6 i&FHeé ng%r?faFﬂ% d dercakid
first distal engpdedOdREESES an open-end portion of said U- shaped

14. A method of preventing back molar bite movement as
deecribed in claim 12, wherein: _

said step (b) includes ‘providing said first and
second cast attachment members with textured mating
surfaces, and said step (f) includes permanently
_joining said text:‘ufed mating surfaces and enhancing

adhesion between said mating surfaces.

15. A dental articulator apparatus, said apparatus
comprising:

(a) a U-shaped structure def:.m.ng a pair of axially
rigid support arms; '

(b) a first multi-piece cast. attachment member, said
first | multi-piece cast attachment member being
pivotably detachable from said arms and being fixedly
attachable to one of a pair of casts of a dental model;
iy .

(¢) a second multi-piece cast attachment member, said
second multi-piece cast attachment member being fixedly
attachable to another of sa:l.d pair of casts of said
dental model and extending from a closed end portion of

said U-shaped structure,
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~structure and said second distal end conprises a - closed-end portion of
sai d U shaped structure. 3. A dental articulator apparatus as o
described in claim 2, wherein: each of said pair of axially - rigid

support arns conprise a pivot t distal end; and

-eagﬁ of saidW® d secgnd cammmleun“IMr“mm“E‘oers conpPCTESIE06%, o1 o
cast nount portion and a support *reifbet aft athment portion, each
respecti ve cast nmount portlon being fixedly joinable to a cor respondi ng
supplort r'r;arrber attafchrrent porti op vi a ﬁnds f?;g:sldl ta?ggl pngjl ta c'“ r ctional
conpl enent ary surface 060 Y..:&h

“alignment of said pair of® oggosﬁ%lé glfsﬁ' 8pdt Feandy F‘P‘i HT? $9F ned,

said support casberattarhivenbEménbed t ha¥ingaStapeitasre WatPuctarsh fi r st
cast, attachnment, nenber . having a pirvot nenber that facilitates

det achabl e and Pi¢feRt BYevidRd cWiEtR (eurved  rwabingi ngurfaces) pthat
menber on . sai d gUPPOall "ulti-directional R TRt 665, said dental

WO
96/ 39094
model casts prior to being fixedly joined,

said first and = second multi-piece cast
attachment members including at 1least one spacer
‘member, and ' '
. said U-shaped structure and said first and
second -nmlti-piece- cast attachment = members being
hingedly and orthogonally attachable, such that in an
assembled and cast-attached state, the combined
structural- arrangement prevents confronting
translational mwément of said pair of dental model
casts during registration action that simulates a back

molar _ bite.

16. A den'cal articulator apparatus, ‘'said apparatus

compris:.ng ' .

“{a) a U-shaped. structﬁre defining a pair of axially

rigid support arms, said U-shaped stmctﬁr_e having an
'. orthogonal portion extending from a closed end portion

of said U-shaped structure, said orthogonal portion

- having a mating end surface formed having a spherical

face, each of said su_pp'ort' arms having a pivot member

at an open end of said U-shaped structure;
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said support nenber att achnment portion associ ated with said second "
cast attachnent nenber conprisin grally extending from

sai d cl osed-end portion and conpri ses an integral -part of sai d U shaped
structure. 4. A dental m‘“ﬁﬁlﬂﬂmm ﬂ ratus for wuse in

regi strati on wWo96/3%94 of casts | posi t i on®ETIUSIE6991
opposi ng and spaced rel ati onship, appar at us conprising: "(a) a
U-shaped structure defining a pair of aX| ally rigid support arns, each
axially rigid support arm having a first distal end conprising an

open-end  porti of _s |d U shaped_structure d.as cond d| st al end
conprising a cl @’gd efid EISFFl Wigf"gh?‘ée Lfgﬁ'épégg ehrd FHbsi ng
said first distaiy@pdmuleibpided idadt %%%Tacﬁhéﬁﬁhﬂ@mezﬁ%mﬁhsiﬁgg first
cast attachment ‘menber being pivotably detachable fromeach ~of said

first distal ends of sai daasuwppert fiemberyattachnetalpertiomiawinga d pair
of casts of a den aI and econd cast. attach menber,
said second cas{™@t% égﬁ’r?g‘ntm%?ﬁeré% lﬁﬁf 19 xBY a}]t cg‘%earfﬁ her -

| of said pair of gagt SpPJ'o@ flenbet oRdesafNdass SN@ake S Srhmisec ond

di stal end, said U-shaped structure and said first and second

cast attachnent atsacbmentopartdiony hayimgasn end attachment surface
30 :

formed having a spherical face, and

. a cast mount portion having ‘a - mating
attachment end forﬁed having a mating. sphérical "surface
for mating with said end attachment surface on  said

support member attachment portiqn, and a mwunting end

adapted for attachment to a cast member of a dental
model cast; and |

{c) a second cast attachment member, said second cast
attachment member comprising a cast mount portion
having a mating spherical surface for mating with said
spherical facé on said orthogonél portion, and having a
mounting end adapted for at;tachrhgnﬁ to a cast mémber of
a dental model cast,

- said U-shaped structure and said first and second
cast att_aéhment members being h_ingédiy and orthogonally
attét:hable, such that in an assembled and cast-attached.
state, the combined structural .arrangement prevents
confronting translational movement of said pair of
dental model casts during registration action that

simulates a back molar bite.
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joinable articulator struct urew ed and cast-attached
state, locates said axially rigid sup ort arm; adj acent opposi ng pair of
dental nodel - casts such thati mmu Mtgrontl ng novenent of sai d
opposi ng pai r & ‘@Wal nodel m a back nmoPGHUSEN

si nmul ati on. . A dent al art i cdl ator apparatus -as described in
claim4, wherei n. each of said pair of axially rigid support arns
conprise a pivot nmenber at said first distal end; and each of said

f d .
and a suppor | enbel SHORTEAFCARRIRER SEPR-PESPoc VAo RasioaluA

portion and celaimpasdi whersipport nenber attachment portion haV| ng
joinable surfaces that, prior to being = joined, facilitate
oul ti-directional al Fgﬁ#ﬁﬁt omesyief paid of #ﬁ&osiﬁgi casecond cast

ald support | WENEhmend! AMEY colBELLE" ac 3338 50 WelhchaidT | 1o

cast. att achnent portlon rng ~ pivo

facilitating cdstambaht egpacepi vot abl e securenent to a corresponding

pi vot nmenber on said support arns, and , said support nenber
attachnent portion ' o

© 18. A derital model cast mounting block having a tongue
projecting from one side _f.or attachment to a dental .
model cast and a face on the reverse side that is
_concave in horizontal extent and perpendicular in

vertical extent.’

19. The dental model cast mounting block of Claim 18

wherein: ' ' ' |
‘said si_d_e from which said tongue projects has a

substantially planar face except for said tongue, and

said face comprising texturing.

20. The dental model cast of Claim 18 wherein:
said concave side's concavity has an even radius

of 1.45 to 1.55 inches.

2. The dental model cast mounting block of Claim 19
comprising:
an adhesive connection directly or indirectly to a

dental model cast, and
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associated wth said second cast attachnment nenber bei ng formed to
extend orthogonally from said—ctosed-= ' 31

end portion and being an int d U-shaped structure. 6. A
dental articulator par at us m utl I claim5, whereip, /0681Ch

respective ca portio gue portion for Fgmfltating a
tongue and groove type of nounting to sai-d pair of casts. 7. .A dent al
articul ator apparatus as described in claimb5, wherein: said joinable

surfaces conprise conplementary curved mating surfaces that
facilitate said nubhi adles®Gbi eBahedti&@ifectly to an articulator

model cast mount having a face that is convex in
horizontal extent with a curvature matching that of the
concave curvature of the face of the dental model cast
mount:.ng block and perpendicular in vertical extent
.prov:l.da.ng a good interface contact between the dental
mdél cast mounting block and the articulator model

¢cast mount.

22. The dental model cast mounting block of Claim 21

wherein:

/

said dental model cast has a substantially f£flat

surface at one side extending substantially
perpendicular to the back of the arch of the set of
teeth and perpendicular in vertical extent and

said substantially flat surface having a’ horizontally
disposed slot formed therein, said tongue of said
dental model cast mounting block .adhesively secured in
said slot and | said planar face. of _said_.denta.l model |
cast mounting block adhesive_ljr secured to said
substantially flat surface of sai‘d- dental model cast,
said adhesive securement comprising fast setting
cyancacrylate adhesive and wherein said dental model
cé.st mounting block and said articulator model cast

mount comprising class 66 thermoplastic.
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8. A dental articulator apparatus for wuse in registration of a
pair of casts of a dental nodel positioned in an opposing and spaced

rel ati onshi p, said dental nodel havi ng m ssi nﬁ back mol ars that create a

Structure. derVAPREMLpai 1 of ailllllliﬂflﬂ’m%ﬁillﬁ

attachnment nenber, said first cast atf

ort arns;
ment — menber conprising a

S conpri sing:

(b)

.rmlti-piecejoinable structure, said first nulti-piece joinable

structure being pivotably detachable fromsaid ar ms'and

32 ' b
sai d dental m)de?(al nngJ(C té'lgtéé:on ac{% ? %'-hlrr%

haped
st
first

RS Safflel o,

cast attachmentwhepéin: conprising a second mJI ti-piece joinable structure,
sai d second nulti-piece j oi nabl.e structure being fixedly attachable to

anot her of said pai rS8tdcadhesives FaRARREIPR nide| 1RAIRSELAIIEYy PR a
dental model cast through an articulator spacer block

comprising two opposite outwardly .facing planar sides,

one of said sides having a tongue projecting outwardly

therefrom and the opposite of said sides having a slot

projecting inwardly with said slot having four walls

penetrating disposed at substantially 90° from said

planar side with at least two of said slot walls and

‘said one planar side having a pluralit_y of channel

grooves formed therein, extending from the outer edge

~of said planar side to at least near the innermost

extent of at ‘least two of éaid penetrating walls; the

articulator spacer block being adhesively secured to

said dental model cést directly or indirectly and said

tongue of sa:l.d dental model cast mount:.ng block being

.adhesively secured directly 1n said slot of said

articulator spacer block.

24. An articulét'o_r spécer block having two opposite

otitwardly facing sides comprising a tongue projecting

outwardly from one of said sides and a slot projecting

inwardly from the opposite of said sides.

25. The spacer block of Claim 24 wherein:
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cl osed end portion of said U shaped structure, sai d U shaped

structure and said first and second miti—pt+ece—Joinable structure

attached st at e,

prevents trans by sai d opposing pair

conprising dental articul ator structurem iﬂm an assenbl ed and cas

dental node

back nol ar

bite.

to said v
A dental” artlculator appar atus as descri bed

claim 8, wherein: said first multi-piece joinable structure-and
second nul ti-piece joinable structure each conprise a cast nount portion
and a support nenber attachment portion having joinable conplenentary
curved mating surfaCeaidha‘lol:acis i Ba'izedrmr.lot i rettedoet | s &bhngueemuch 10.

A dent al t I d d th
% Toast one SphPeF ABPBBLERD sPRaeH B eﬁléﬁ%éoeoemm getbeFed%
sai d cast mount iﬁei-éagé‘stl?é‘%pacing |

96/ 39094

26. The spacer block of Claim 25 wherein: |

said side from.which said tongue projects has a
substantially planar face,” and | |

said opposite side has a substant1a11y planar face -
penetrated by said slot.

27. The spacer block of Claim 26 wherein:

said slot has four-ﬁalls defining the penetration
of said'slot and disposed at substantially 90° from said
planar face of said opposite gide and at least two of
said slot walls and said planar face of said oppos;te

side have a plurality of channel grooves formed

‘therein, extending from the outer edge of said face to

at least near the innermost extent of at least two of

said penetrating walls. .

28. A dental articulator comprising:

a'first and a second tars;on response strut, said
tdrsion' response struts 'spaced apart,’ subetantially
parallel to one another, each connected at one
respective end to a first dental model cast connector
that projects away_ from them at substant:.ally a 9%0°

angle and connected at their other respective ends to. a
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a correspondi ng one of said pair of casts of said dental nodel. 11. A _
dental articul ator apparatus as. descri bed in claimB, wherein: ei t her
of said first and second nulti-piece joinable structures conprise at

| east one cast nmount spacer. ”Ill"”ummmmt"m preventing back- ol ar
bi te nmovenent woi9eBs8084i ng dent al d nethod c®EFAISEERIN he

steps of providing: (a) providi'ng®a pait of dental nodel casts

positioned in opposing and spaced rel atlonshl p for attaching a dental
articul ator device and for sinmulating occlusal -and nmasticatory notion,
said positioned dental nodel casts having a void in _back nolar region
created by an offeord denvatkmadelr sast Qranesser, that projeghsawrwng

said dental . artl cul a1 or | Si ng 1) U- ha ed
structure defi n| gﬁ 6‘? é’;’sﬁf‘gmg% L?F?pOIan&% the” £ and,
first cast attacaé@éﬁdnaeﬁeél a1l icast d&ﬁiec%b&écmaﬁhb r*sméi{tezprﬁ&isi ng

a nulti-piece fixedly joinable structure, and being pivotably detachable
_ from that they will Je substantially aligned with one

l_l.

another when upper and lower dental model casts are
respectively engaged with them and in ~at-rest -

-oceclusion.

29, The dental articulator of Claim 28 wherein:'__
said struts are spaced apart from 1.245 to 1.255
inches and each has a cross section between 0.188 and

0.125 inches in any'dimension.

30. The dental articulator of Claim 29 wherein:
said first and said second torsion response struts
are the only means securing said upper and said lower

‘connectors together.

31. The dental articulator of Claim 29 wherein:

said first and said second torsion response struts
are integrai with said lower co'n_nectoz'-- and said uppe.r' _
connector is connected to said first and said second

torsion response struts with pivot connections.

'~ 32. The dental articulator of Claim 31 where:Ln
said struts are spaced apart from 1.245 to 1.255
inches, and have a width of 0.120 to 0.130 inches and a
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WO 96/ 39094 said arnms, and al so being fixedly attachabl e to one of
said pair of casts of said denLaL_mgdeJ—and— (3) a second cast
attachnment nenber, said second cast attachment menber conprising a

mul ti-piece fixedly joi nab l“lmm mm |H being fixedly attachable to
anot her of sgjghdagsey Of cast nmodel , and - epbfpEsdtgedir oM a
cl osed end portion of said Ushape structure (c) attaching a cast
nmount portion, associated with each of said first and second cast

att achment marrb'ers, to a rear face of each of said pair of dental nodel
casts; (d) aligning the dental nodel casts of step (c) in an - opposing
rel ati onshi p wkireadhh afiotthaes  to( @).198l iigeheg and tee Mgt [of @O.St | oni ng

a surface of a sup or nber _attachnent portio assom at ed W|th sai d
each of said fiPst*ah® %@g’rﬁ EROR i ¢ kPPnt BUXFARR e OF Wheh kpwer

cor r espondi ng '&hh@ﬁtéi:”f:écﬁ emree% Obng B4id E82% éymam Eohhd LY sai d

step (C); (f) permanently jolnin terrporarl posi t1one surfaces
of said step (epmpziding(ciags e&ﬁemhem'goplamsi@.tlonal nmovenent of said
opposi ng pair of dental npdel casts in said void regi on. 13. A nethod
of preventing back nolar bite novenent as

33. The dental articulator of Claim 28 wherein:

said first dental model cast connector has a
convex face gxtend'ing at substantially _é 90° angle from
the said projection of said dental model cast connector
with a radius of 1.45 to 1.55 inches and a curvature
radius of 1.45 to 1.55 inches. |

34.  The dental articulator of Claim 33 further
comprising: | ‘ - '

a dental model cast mounting block having a face
that is concave and being adhesively connected directly
to said convex facé of said first dental model cast

' connector, the said concave and convex face curvatures

matching, providing a good interface contact.
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described in claim12, wherein: 35

WO 96/ 39094 said step (c) includes attaching at |east one
spacer to a rear face of a selected one of said dental nodel casts.

14. A nethod of preventing back nolar bite-novenent as - described in
claim 12, whewei 9639094 said step (b) includes providing saiRTySP&peoi(
second cast attachnment nenbers with textured mating surfaces, and said
step (f) includes pernmanently  joini néj %aid textured mati ng surfaces and
enhanci ng adhesi on between said mating surfaces. . 15. A dental

articul ator apparatus, said apparatus conprising: (a) a U shaped
~structure defining a pair of axially 30 ' ’ -

- L -
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rigid support arnms; (b) a first nmulti-piece cast attachnent nenber, said
first multi-piece cast attachnent nenber being pivotably detachable
fromsaid arns and being fixedly attachable to one of a pair of casts of a
dental nodel; and (c¢) a second nulti-piece cast attachnment nenber, said
second mul ti -y st attachment nenber being fixedly att :
anot her of sa‘lp ggg!im?@of casts of said ggntal nodel and ext egg?ﬁggﬁf%% a

cl osed end portion of said U shaped structure,

36 WO 96/ 39094 PCT/ USY / 06991
each of said first and secd@Qmulti-piece F@agt attachngnt nembers having
respective structural pi ece provi ded w _Lh-TUTVae=LT®li Nng surfaces
that facilitate nmulti-directiNgnal/amgpment of_dafEdental).._ o casts
prior to being fixedly joi'ﬁ%%l,\-{ OA sai F&TmMst angft secon
mul ti-piece cast /5@{33rEs)rebgi—~cNdj e spacer
menber, and ¢ sdid Us 'FE?& . -ghd

134 — "%W . -

57 — A e m@ _ FIG.5 -

140(11,136

).

/

a4

“ | 140 (111,136)
N~112




second nult
ort hogonal |y
st at e, t he
confronting

during regis
dental artic
U-shaped str
U-shaped str
end portion

a mating end
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menber,. said

| -piece cast attachnment nenbers being hi ngedly and
attachabl e, such that..in an  assenbled and cast-attached

conbi ned structural ar r angenent prevents

transl ati onal novenent of said pair of dental nodel casts
twddsBogedcCt i on that sinmulates a back nolar bite@crusssdeden A
ul ator apparatus, -said app@fatus conpri si ng: (a) a

ucture defining+a;pair of axially ri-gi d support arms, said

uct.ure .havi ng g~ ort hogonal portion extending froma closed
of said ucture, said orthogonal portion - having
surfac spheri c200 face, each of said support

_lanbf sai d U shaped structure;

| - pi ece cast attachnent

e "50 ('15&' !5: )

P 1£0,111,136)
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AL LAVLMENT YRR :
a support- nenber [atlt achnent portfop havi.pg
pi votably attachgblje 29 MARI297pi o} nmenbér on said arms, saif
menber attachmeft |portion having pn end attachment surface
a spherical facejf and al cast nount ‘portion having ; _
attachnment end f vingmg_ggb ng spherical surface for mting with
said end attachnment surface on sard support nenber attachnent portion
and a nounting end adapted for attachnment to a.cast nenber of a dental
nodel cast; and (c) a second cast attachnent nenber, said second cast
attachnent neByerexawoppei sinly, asurfistes niddt, 13poraren formd ngofAicghéi ng
spherical surface for ting with said ~spherical_face on said orthogona
portion, and h g sur ti h@SehdSad@Feed FOrmed t aFRRERK .-t 0 a Bbker

menber of a - : tesn aj shaped styucture and sajd

first and seco%’cgig%%g%gg glgt a%%érreﬁtmrar‘%nb%%éé ea}l{nlgorhi %ged%l/gaﬁ&s hg%o%%l ly

attachabl e, sughdt hahei ndagigegenpladenad: cast - athachesd: i SiBhLor (80

conbi ned structural arrangenent prevents confronting trans at i onal

nmovenent of sakudrfacesof(12Barit2d) ramtk| (t331338Ur arg reetiiestinvegliyonj adxiédn
38

that sinulates a pack nolar bite. .
- to form joints 150, 160, respectively, see generally

Figs. 3, 4, 5. The formation of Jjoints 150, 160
completes assembly of réspective upper and lower jaw
models. '

In accordance with the primary object of the
present invention, the distance depicted as Hs in Figs.
3 and 4 is determined by the length of cast attachment
members 120, 136, and is preferably kept to a minimum
(preferable range 1 to 2 centimeters (cm) (0.40 to 0.75
inches more preferébly 1.3 to 2 cm (0.50 to 0.75
inches)) to assure that axially rigid support member
110 (112,113) are clpsely'attached in a parallel spaced
relationéhip with the back faces 'of opposing dental
model casts 30, 40. The close spacing relationship EHs,
in combination with the axially rigid structure of
suppor; 110 (112,113),' assures that translational
movemeﬁt is prevented in the space depicted by the

. letter D in Fig. 4.
According to another- object- of the -present

invention, upper and lower -jaws are hingedly and
detachably secure at pivot 140, see generally Fig: 4
showing hinge action arrow A2., and Fig. 3 showing

\
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7. A q»““___ﬁLLl£mu4ﬁ4ww
. ent al . e
v ppar at us as‘described in clai
im16, wherei
, ei n:

either {ome
at |east’:" is
1 edsh L t ahd
nount | ng e cdst SeCQnd ca
dental n 5 g-& alt nount space ast attachne :

_ an it gngue r. 18. nt nenbers :
hori zont ext-.? éﬁ@Va:f ce onp{ﬁJeCt'”g frOn]Oné dent al nodel CastWDrlse
nDdel cabt nounti and-per dendi cul ae reverse side thSI de.for attachne
sai d tonE”e s ng bl ock pf O r in vertical at is concayv nt to a
tongue, and ' SubS?|n118 wher ei n: extent. 19 Tﬁelg

) a . ) .
cast of O aim 18 V\,ﬁ;d face COrfprl mially planar fag said side Irom whi ch
y %8E8ﬁsmylngrOVi§ xcgpt behesai d
ncave sid ConCaV'et dent al nodel
ity has an
even

of Claim 1a 484l
9 ¢ nChes
to a de”t%‘?“’%éc;&% the preﬁpeéﬁeig}vﬂiﬁ:mt i%del
st, and. ve cqnnegt cast ,m
desired ‘torsion %ﬁ'p%bpﬁnuygs)}n) id Ng bl ock
Findirect|
the arms y

To prOVide
4 in Figs- 2-5,

iment depicte

preferred embod

112 and 113 are preferable jnjected molded from

plastic, preferably thermoplastic or thermosetting

plastics that are not prittle after polymerization and
The most preferred plastic is

jor shaping-
c and prefer
ry _embodiment
10L thermopla

6 'thermoplastic.

forming and
formed of

ably class 6
was
e grom Dupont

ons of the

thermoplasti
The exempla

illustrated
stic availabl

class 66 vytel

Corporation. The support attachment porti

dental model cast mounting plocks 122 and 123 are
preferably made of the '

game plastic 28 the arms 112 and
| and the articulator cast

gpacers 210
referably has 2 _height
ches), WOre

134.
5 and 113 P
to 1.80 in

Each arm 11
(1.50

3.8 to 4.6 cm

(1.60 O

exr articulato

above the

extendind
cm 1.75 inches)
untc 124,

4 to 4.5
xr cast mo
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preferably
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top gsurfac
cross sectional - dimension
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eferablY 0.
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39 ¢ WO 96/ 39094 ' e ST AISOB£-0699 1
-an adhesive connection directly to an articul ator 1 ﬁﬂﬁﬁ?
‘having a face that is convex in horizontal exten . e

mat ching that of the concave curvature of the fac vsena  fropel
cast . nounting bl ock and perpendicular in vertical ' prOV|d|ﬁg a good
i nterface contact between the dental nodel cast . d [ he
articul ator nodel cast nount. 22. The dental del cast nountinp bl ock
of Claim21 wherein: said dental nodel, castT tTally
flat surface one si de din subst nti al

per pendi c %% ?%nFﬁﬁe‘BaéﬁdoPr@mPrfr%?ag’a' g’%e Oofl F@et(l?yé)ﬁd to

per pendi c al nt d I dggub nt i S face
havi ng a E%?qzontﬁﬁﬁéép %%%@edtg ottf'%g thggglnaﬁggydltongue of said

dent al mx&ﬂempmarynumﬁadmméﬁwpk adhesi vel y secured||1 said slot and said
pl anar face of said dental nodel , '

For the best torsion response, struts, or arms 112
and 113, in a preferred embodiment, will have a breadth
dimension, in the direction of the projectién'of the
model cast mounts 134 and 124, which is the direction
of the arrow Fl, that is greater (preferably 1 1/2
timés greater) than the width dimension which is the
direction indicated by the arrow A4. Further, in a
preferred embodiment the articulator 100 has arms 112
and 113 that are of substantially uniform dimension,
i.e. width and breadth between the base mount 124 and
théir tips. These features are important in providing
optimum simulation of masticating, as well as other
movements to which a denture may be subjected to during

- use. |

Preferably, the arms 112 and 113 should be within
2.5 to 3 cm (1.0 to 1.2 inches), moré'preferably 2.5 to
2.9 cm (1.0 to 1.125 inches) of the nearest extent of
the molar region of the model cast. The arms llzland
113 are spaced apart 3 to 3.3 cm (1.2 to 1.3 inches),
more preferably .3 to 3.3 cm (1.20 to 1.30 inches).
This approximates the average spécing of the molar
regions at the rear of arches of upper and lower dental
model casts 30 and 40. This spacing aids in simulating

the natural hinging of the human jaw. It will be noted
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to said substantially flat

| adhesive securenent conprising
id wherein said dental nodel cast
{ cast nmount conpri.sing class 66

cast * nounting block
‘surface of said denta
fast setting cyanoac
nounting bl ock and said

t her nopl asti c. _ _ S 0 40 T TOWD 0 96/ 39094
. PCT/ US96/ 06991 - 23. The dental nodel chst nounting bl ock 'of Caim21
wher ei n: sai d adhdsive~seormeesism=rS indirectly to said dental node

cast through an articulator spacer block conprising two opposite outwardly
facing planar sides, one. of said sides, 6 having a tongue projecting
out var di y EiAfFer BBEB PRI EARB oGt | FEEBEORAT d S RRSAT ShEUSS o 19E

proj ecti ng.isnvardl y. w- L, d ' S~eP t ratl di sposed
at substa%tn:dal y§9 T%\frlﬁl ?Ir%%mugglgg Q%I\éé%gréig#géleg% h0fat eﬁgag{% t\%(g)' of said -
sl ot wal | modied il OrEn phitherr wortds hayhegeas®l Usahbimadliiychddeel grooves

forned therein, extending fromthe outer edge
than articulator 100.
The lower and upper support attachment portions,
122 and 132, are forward projecting dental model cast
connectors and have respective cross sections of 1 by

1.3 cm (0.4 by O.S inches), more preferably 1 by 1.5 cm
(0.40 to 0.60 inches) in the direction of arrow A5 in
Fig. 2 and a width of 3 to 3.3 cm (1.20 to 1.30
‘incheS), more preferably 3.162 to 3.188 cm (1.245 to
1.255 inches) in the direction of arrow F2 in Fig. 5.
In horizonal extent, the convex curvatufé of the face
of articulator cast mounts 124 and 134 and the concave
curvature of joinable mounts 122 and 132 is preferably
between 3 to 4.5 com (1.20 and. 1.75 inches), more
preferably 3.162 to 3.188 cm (1.245 and 1.255 inches),
and the preferred radiuses are 1.4 to 1.6 inches, more
pfeferably' 3.68 to 3.94 cm (1.45 to 1.55 inches) .

- While preferably the fé.ces are portions of an evenly
progressing circle, in some embodiments they can be
elliptical, fér example. | . |

It will be observed that the lower facé of the’
cast 40 in Fig. 5 is intended to sit on the work

'support surface or table and the articulator"loo is
éuspended in the preferred configuration. This is a

preferred method of achieving the vertical relationship
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of said planar side to'gﬁ 193

: of said penetrating wal
secured to said denta
of said dental nodel caj
in said slot of said ar
spacer bl ock having two

t i
opp05|te

1;*:;TSHEE§E nnernost extent of at |east two

btior spacer bl
reptyy or indlreoﬁﬁ§ggg33ﬁ&$ 9E%”igue
kK peing .adhedively | dirgctly

bl ock: .24 An articul ator

“out var df 'y facing sides conprising a

tongue projecting out wAkcleyamfmemToE™0

sai d sides and a sl ot proj ecting

inwardly fromthe opposite of said sides. " 25. The spacer block of Claim.

24 wher ei n:

said slot is

sized to Fe¥ei ¥etigrlatdmBue sdth Jt%aprﬁééﬁ'ﬂfﬁéal ERAGc4he)| GORSAVEN Dbe
joined together L@ I 06LeaSe 118 SPA%LRYs 122 and 132 have the

greater perpendicular vertical extents, preferably 1.4
to 1.8 cm (0.55 to 0.70 inches), more preferably 1.55
to 1.63 cm (0.61 to 0.64 inches) and that the convéx
faces of the articulator mounts 124 and 134 have lesser
perpendicular vertical extents, preferably 0.55 to 0.66
cem (0.22 to 0.26 inches), more preferably 0.61 to .64
cm (0.24 to 0.25 inches) to facilitate selecting a Qide
range of fixation location along arrow A5. Also, the
convex faces 123,133 of articulator mounts 124 and 134
have a vertical curvature of 3.68 to 3.94 cm (1.45 to
1.55 inches). Vertical surfaces 125,135 dé not havé a
vértical curvature to facilitaté being selectively
fixed along the convex faces 123, 133, along arrow AS.
While the terms upper and lower and horizontal and
vertical have been used, these obviously refer to
direction when the articulator is oriented in upright
position. |
The preferred plastié construction of articulator
100 results in realizing another object of the present
invention, namely to provide an improved, economical
dental articulator structure that facilitates being a

disposable item.

Fig. 6 is a perspective view of an alternative
dental articulator embodiment 200 of the present
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26. The spacer block of. CI ai m 25 wher e ... -~ said si eTmscgnmlm;sggm

gl f ace, and saRgpgqﬁgﬁlte
ated by sai

side has a substantlally;;;g -
spacer bl ock of C aim 26; sl ot has four malls deflnlng
the penetration of said g t substantially 90[err] from
sai d planar face of sald‘0¢posite side afjdllat | east two of said slot walls
and said planar face of F=BPPOSI 1 ' have a plurality of channe
grooves forned therein, [ext Hale outer edge of said face to at.
least near the innernpst &xtent of at |east two of said penetrating walls.
28. A denhdhgar tdahict oof coapti 30ng0 a weld fas sletachmersecofidther si on

response strut, said torsion response struts spaced apart,
substant|§PF§Sp§PaﬂPelOereaﬁﬁeOt &ther; each connected at one

reshective Snghlad |18 U5 Aod™Aey Sl IRELE" sd i) 50 Suey
respectiveigads éngnment location, as previou$dy discussed.

However, the adhesive bonding is improved by texturing
the surfaces (123,125) and (133,135). The texturing T1
is shown, by example, ih a mesh pattern. Joints 150,
160 are enhanced by constructing surfaces 125 and 135
having a spherical radius R (approx. 3.8 cm or approx.
1.5 inches) for producing better alignment and contact
with mating surfaces 123; 135, see Fig. 9. Fig; 9 also
shows shelf 114 on the upper end of arms 112,113 for
limiting rotation A6 during an initial = alignment
involving support member attachment portién 134. The.
initial step of attaching.'to the cast differé from
embodiment 100 in that a spacer 210 is mounted to the
groove 41, employing a tongue 212 provided as part of
the spacer structure, seé Fig. 10. Spacer 210 is also
provided with a groove 211 that is similar to groove 41
and is designed to mate with either tongue 212 or 131.

Groove 211 facilitates the use of another similar
spacer 210 to extend “the reach and; accomplish the
desired articulator mounting objective. Spacer 210 is
also textured about the groove area to provide'improved
wicking action of the adhesive used'to'form'thefiongue
and groove joints 220 (131,2115, 230 (211,212)'and'240
(31,212), see Fig. 9. The texturing T2 is formed as
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970 ?467

WO 96/ 39094 second dental nodel cast connector that projects ama

themat substantially a 90 angle, the first and second dental Wﬁgﬁbﬂf

corfect or s being oriented so that they will be substantially al MENESHEET
one anot her when upper and | ower dental nodel casts are respectively

engaged with themand in at-rest occl usion. 29. The dental articulator

of Cl aim 28 wherein: said struts are spaced apart from1l.245 to 1.255

i nches and each has a cross section between 0.188 and 0.125 inches in any
di mensi on.By &Ramplée omhyal swriacgstoi2dbf 3 maPe wiomied concaveai énd
first and said_seco on_response struts are the onl nean cur
sai d upper SUREEEEF AP el I CBRRCEPERES: CgBYRE, . PEekE d¥fekniEiny THL e
articul at opr9én€heioh28fWegkeidaists 30, s@ chdd rshe addssakd @Qﬁ@@ﬁheh@r %lfoﬂthe

response struts _are integral with said | ower connector and said ugg
connect or PECEGRABEPEd £8Usai FUriagesaind(383d séédhd amstsi bh33esp

struts w thHé¥9{r NNECIAGNS o £37m H@igladt alsartihgyl atpLe 9l @1y 31
wherein sa?g9struts arecgpacgg dapart from1.245 fo 1 %@ ¥ {y?" see
generally Figs. 3, . The formation of 301nts 150, 160

completes assembly of respective upper and lower jaw models.

In accordance with the primary object of the present
invention, the distance depicted as Hs in Figs. 3 and 4 is
determined by the length of cast attachment'members 120, 130, and
is preferably kept to a minimum (preferable range 1 to 2
centimeters (cm) (0.40 to 0.75 inches more preferably 1.3 to 2 cm
(0.50 to 0.75 inches)) ‘to assure that axially rigid support
member 110 (112, 113) are closely attached in a parallel sﬁaced
relationship with the back faces of opposing dental model casts
30, 40. The close spaciﬁg relationship Hs, in combination with
the axiaily rigid structure of support 110 (112, 113), assures
that translational movement is pOrevented in the space depicted
by the letter D in Fig. 4. _

According to another object of the present invention, upper
and lower jaws are hingedly and detachably secure at pivot 140,
‘see generally Fig. 4 showing hinge action arrow A2., and Fig. 3
showing pivot 140 (111, 136) at an upper end 110A of armsillz,
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I nches, and have a wdth of 0.120 to O. 130 i nches and a

43~ % - \\D 96/ 39094 pcT/ BEBIACEMEST SHEET
breadth of 0.185 to 0.190 inches and a helght of 1.65 to 1.70 inches from
the top surface of the |ower connector to their tips and said struts and °
connectors conprising class 66 thernoplastic. 33. The dental

articulator of C aim28 wherein: said first dental nodel cast

connector has a convex face extending at substanti-ally a 90 angle from

the said ﬁbﬂ(aﬁﬁxmuhdtﬁﬁﬂxicmmtﬁé ppdeerradt thannéheorcontave acel ust othe

1.45 to 1.55 inches and a curvaturﬁ] radiug of 1.45 to 1.55 inches. 34.
The dent dP1 CculfUBES of-230 anMh 332 ?Yﬁerth%odgF?§Fﬁﬁ perpen%;cular

dental NMOYRlrtGRe WieEnta] Rhaderiyiya A frea.d Nk (6. s9NEave. Podihends)
adhesively connected directly
more preferably 1.55 to 1.63 cm (0.61 to 0.64 inches) and that
the convex faces of the articulator mounts 124 and 134 have
lesser perpendicular vertical extents, preferably 0.55 to 0.66 cm
(0.22 to 0.26 inches), more preferably 0.61 to 0.64 cm (0.24 to
0.25 inches) to facilitate selecting a wide range of fixation
location along arrow AS. Also, the convex faces 123, 133 of
articulator mounts 124 and 134 have a vertical curvature of 3.68
to 3.94 cm (1.45 to 1.55 inches). Vertical surfaces 125, 135 do
not have a vertical curvature to facilitate being selectively
fixed along the convex faces 123, 133, along arrow AS5. While the
terms ﬁpper and lower and horizontal and wvertical héve been used,
these obviously refer tb direction when the articulator is
oriented in upright position. ' .
The.'preferred plastic construction of articulator 100
results in realizing another object of the present .ivention,
namely to provide an improved, economical dental articulator

structure that facilitates being a disposable item

Fig. 6 1is a pérspective view of an alternative dental
articulator embodiment 200 of the present invention. Embodiment
200 satisfies in every respect the objects of the present
invention. Notable structural variation inciude a tandem tongue
and groove mounting arrangement 130A (see Fig. 9) for attaching
to upper cast 30. The tandem arrangement 130A includeé the two-

piece joinable cast attachment members 132, 134,
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to said convex face of said first dental nbdel cast connect %Pﬁd@lﬁcgﬁﬂ‘

concave and convex face curvatures .matching,- prOV|d|ng a go

cont act .

L

D

(D
]
|

CRt—OL the _Ccaea
30, 40 form each other.

Joints 150 and 160 are formed—=fter selecting a final
alignment location, ag -pr&viously discussed. However, the
adhesive bopnding is improved by texturing the surfaces (123, 125%5)

e 5 he—texturing is shown, by example, in a mesh

-pattern. Jbints'lso, 160 are enhanqed by constructing surfaces

125 and 135 having a spherical radius R (approx. 3.8 cm or
approx. 1.5 inches) for producing better alignment and contact
with mating surfaces 124, 135, see Fig. 9. _Fig. 9 also shows_
shelf 114 on the upper end of arms 112, 113 for limiting rotation
A6 during an dinitial alignment involving support member
attachment portion 134. The initial'step of éttaching to the
cast differs from embodiment.100 in that a spacer 210 is mounted
to the groove 41, employing a tongue 212 provided as part of the
spacer structure, see Fig.1l0. Spacer 210 is also provided with a
groove 211 that is similar to groove 41 and is designed to mate
with either tongue 212 or 131.

Groove 211 facilitates the use of anbther similar spacer 210

to extend the reach and accompliéh he desired articulator

mounting objective. Spacer 210 is also textured about the groove

area to provide improved wicking action of the adhesive used to
form the tongue and groove joints 220 (131, 211), 230 (211, 212)
and 240 (31, 212), see Fig. 9. The texturing T2 is formed as
wicking grooves that feéd'into the groove structure 211, see Fig.
10. '

To. use the articulatdr 100, s8lots 51 and 61 .are cut or
formed disposed horizontally in respective substantially flat
planar surfaces at one side, ends 31 and 41, of dental model cast
30 and 40. The endé 31
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{57) Abstract

A dental anticulator structure for use mleg:stmuon cftpairofcamofademalnwdel wh:chmposmoned in anopposmg and spaced
relationship. The articulator structure includes at least one axially rigid support member having opposing ends from which multi-piece cast
attachment members may be orthogonally attached. The at least one axially rigid support member and the orthogonaily attachable cast
attachment members being an articulator structure that locates the axially rigid support member substantially close to the back molar face
of the opposing pair of dental model casts such that confronting translational movement of the dental model casts is prevented in aplanc
panllel 1o the axially rigid support member, especially cm:frmting transiational movement in a region where back molars may be missing
in a dental model. The multi-piece cast attachment structure is formed having mating curved, partially spherical, surfaces that facilitate
multi-directional alignment of the pair of opposing dental model casts. The multi-piece cast attachment structure may be formed as a tandem
arangement that includes a two-piece attachable alignment structure in combination with at least one spacer block that compensates for
cast size differences and is attachable 1o the back face of a selected cast. In a preferred embodiment, the at least one axially rigid support
member is formed as a U-shaped structure defining a pair of axially ngid support arms.




