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This invention relates to articulators uti-
lized for making artificial dentures and con-

sists In improverments ‘which provide a me-

as-to permit.ready adjustment for the accu-

rate reproduction of the extreme movements

- mandible takes placein ¢
10

~and- vertical,—the protrisive -movement of -
- Inovement combined with _
Tuent, or sometimes of a forward movement

15
~20
Y

30

~“The purpose of the
- -and reproduce in the
- extreme lateral and
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numerable ‘number of

of the jaw or mandible of 4 patient. . ,
‘The natral masticatory movement of ¢hie

tudinal or fotre and aft, lateral op sidewise,

the jaw usually- consisting of a° forward

eombined with an upward movement. - These
movements are dué to the joint action of the

~two sides of the teniporomandibular- joint

and, in the absence of the inclined planes-of

the teeth, are controlled or directed by the -

condyle paths at each joint, inclpding the

 floor and laterdl walls 6f the condyle- path,
- and by the muscles of mastication and liga-

ments of the joint. . _
These elements impose conditions which

undergo wide varidtions

in- the .case of ‘the right and left sides, so
that there results in different, patients an in-

mandibular movements. - AE
articulator is to Tocate
model-carrying arm the
forward  positions “of
lateral miovements be-

the movable jaw, these '
ing ordinarily compounded of movements in

“ three different directions, forwardly, later-

ally and- downwardly (or upwardly). in-
clined, and to reproduce the intermediate po-
sitions so far as possible between the neutral

‘pesition of central ocelusion and these ex-
. tree positioms. ;o ) :
oo Acstudy of the
- discloses “that' there is no apparent center -
nor centers he, je d
~apparently fixed pivoting action at eithér of

ihoVéIﬁént’sj 'b'f the mandible

of rotation for the jaw and no

the condyles.

What actually takes places is

that each condyle moves_independently of,

and usually dissimilarly from, the other, its
movement being subject to’ the control or

Interference exercised by the lateral and
horizontal walls of the glensid fossa'and the

associdted ligaments and. muscles, with -the

‘result that the.jéfW
Mloating connection t
chanically simple apparatus so_constructed =
Its movement laterally

ree planes,—longi-

a-downward niove-

two different points,

the opposite condyle

in different pa-’
tients, and in the same patient are different

diﬁ’erent mays’tic‘a’tory'

“the arm the two

as 2 whole undergoss a

bodily movement, producing the effect of a

o its supports.
. Its ‘movement, forward
determined largely by the form of the hori-
zontal plans of the floor

however, is determined.niot only by the ouitér

associated muscles

T IR
“and. downward is
of the glenoid fossa. . . *
toward either side,
60,
lateral walls of the glenoid fossa and the - .
and: Tiganmients ‘on- the :

side toward which movement.takes place, but -

is additionally modified by the interference

at-the inner lateral walls of the glenoid fossa

movement takes place.
movements of the jaw both condyles’ are in

motion, and the extreme position the jaw as- -

sumes in_either  direction “is ‘determined ‘ by
these limitations or interferences imposed at
0 namely, the outer walls
of one ¢ondyle path and the inner, walls of
~ One object of fhe Present invention is to
provide an- articulator ‘having a ‘movable
model-carrying arm or
one ‘permitting the
model carrier in

65 -

on the’side opposite to that toward: which
‘During the lateral

70

mémbér provided
. with a floating connection to its support, or . i
bodily ‘movement of the -

all three planes,—vertical,

80

lateral and horizontal,—to correspond to the . -

actual movement of. the mandible,” such “ar-

~ ticilator preferably heing provided with ad.

reproducé:in the

“justable devices to define the dowhward and .. .. .
forward movement of the arm in being pio--;

85

jected to its extreme lteral positions, and * -
‘béing turther provided _with 'means ‘which = -
I extreme lateral positions of -
différently located fadtors

of interiereiice embodied in the outer walls .

of one ¢ondyle _
the opposite condyle path

sets of separately. adjustable, lateral, Timit-

movement of- the arin
the other for -defir

ning the lateral movemant

-of the arm in the opposite direction, each =
-set cjorhpri-éifrig:ii;d’epen'clen,tly'adjgiilsfébléjand e

path and the inner walls'of =~ -
and definie the éx- -
“treme - lateral:protrusive movement of : the =
In the describéed embodiment of the invén--
:tion, this is aceomplished by_pr'ovidihg two™

9o

-Ing devices, one sét- for defining the lateral- -
in_ one direction and

100

differently located control or Liiiting  de-

Viees corresponding in funetion to: the limit.
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- bodying one form

“the side casing ‘of the

the adjustable guide utilized to define the

‘downward masticatory
20 model arm;

2.1

ing factors presented by the two condyles
with respect to lateral movement in that par-
ticular direction. ;

The invention will be best understood by
reference to the following description when
taken in connection with the accompanying
{lustration of one specific embodiment there-
of, while its scope will be more particularly
pointed out in the appended claims. ’

In the drawings,— :

Fig. 1is a plan view of an articulator em-
of the invention;
Fig. 2 is a side elevation in partial sec-

tion showing the apparatus illustrated in

Fig. 15

- Fig. 8 is a-side elevation of a portion of
apparatus showing

movement - of the

~ Fig. 4 is a detail in front sectional ele-
vation taken on the line 4—4 in Fig. 13
Fig. b is a transverse, sectional elevation
taken on the line 5—5 in Fig. 1; e
" Fig. 6 is a plan view of the end of one

of the lateral branches of the movable model-

carrying arm with certain. of the parts. re-

moved; .
- Fig. T is a transverse, sectional elevation

taken through the ball adjustment of the
model-carrying arm; and

Fig. 8is a plan illustrating the adjustment

" of the limiting.devices for the Jateral and

40

protrusive movements of the arm in one di--

rection: : , .
" Referring to the drawings and to the il-
lustrated embodiment of the invention, the

“articulator is provided with a base or rest

11 by which the apparatus may be placed
on any suitable support, the base being pro-
longed at the front to serve as & fixed arm
or jaw 13 for holding the lower jaw model.

" The end of the prolongation for this purpose

45

1

55

is provided with

the model holder 15, this
being directly under and confronting a simi-
lar model holder 17 which is adapted to hold
the upper jaw model. The upper model

“holder 17 is supported by “the movable
_model-carrying

arm 19 which is so support-
ed as to be capable of reproducing the move-
ments and positions of the mandible or lower
jaw of the patient. ' '

. Relative movement only between = the
model holders is required.
served that the lower model holder 15 in
which is placed the model taken from the
lower inovable jaw of the patient is fixed
Iike the natural upper jaw, while the upper

" model holder 17 in which is placed the model

80

taken from the upper fixed jaw of the pa-

‘tient is movable like the lower natural jaw.
" Accordingly the relation of the models in

the articulator as regards actual movement
becomes the reverse of

jaws of the patient; that is to say, the pro-

. ‘be

Tt will be ob--

the relation of the’

1,666,022

trusive movement of the lower jaw model
is reproduced by a bacleward movement of
the model holding arm 17 instead of a for-
ward movement, as in the case of the nat-
ural jaw, and a right lateral movement in
the model holding arm corresponds to a lett
lateral movement in the case of the -nat-
ural jaw. - ’ :

In the use of the articulator, the upper

‘model holder 17 is rigidly connected to the

model-carrying arm 19 to move therewith as
o unit. For convenience in arranging the
teeth, however, the model holder 17 1is joint-
ed to the arm so that it can be swung up-
wardly with relation thereto. For this pur-
pose the model holder is forked and hinged
of o1 to the reduced forward end of the arm.
19.  One branch of the forked arm extends
back beneath a stop pin. 23 carried by the
arm 19, the stop pin being in the form of
o threaded - stud ~and provided with the
thumb piece 25, so that
up tightly the model holder and arm 19 may

locked rigidly together. S
The base 13 1s provided with a ‘pedestal
or raised portion 27 which supports a box-
like casing 29 within which are provided the
adjustments and connections for accurately
guiding the movements of the upper model-
carrying arm 19. “This casing is provided
with a cover 81 hinged at 33 so that it may
be thrown back at

ments.
To provide the required floating connec-
tion between the arm 19 and the base and

by setting the latter -

70

80

00

95

1 will to permit manipula-
‘tion and inspection of the necessary adjust-

100

casing so that the movement of the arm may .

gimulate that of the movable natural jaw,
the vear end of the arm has rigidly secured
thereto a barrel-shaped casing 35. which has
a longitudinal sliding movement on the ball
97. The ball 87 is vertically glidable on the
upright pin -39 which passes through “the
slot 41-in the bottom of the barrel and has
a threaded end 43 protruding through the
longitudinal slot 45 in the upper part of the
barrel casing.
fore, besides being capable of fore and aft.
or protrusive movement, are also capable of
a rocking movement in a horizontal plane

“about the ball and a movement in a vertical

105

10

The barrel and casing there- .

planie due both to the sliding action of the

ball on its pin and the capacity of the arm
to rock vertically about the ball, s
The supporting stem 39 for the ball, fur-
thermore, is not fxed or rigid; but is itself
capable of a sidewise rocking movement, be-
ing hinged or pivoted at 47 between up-
right lugs 49 carried in the casing. This
provides a floating connéction for tlie mov-

120

125

able model holding arm which does not re- .

strict but permits all possible movements of
the arm within the required range to cor-
respond to the bodily movements of the man-

dible which, as hefore stated, has mo ap-

130 -



. 4re provided. comprising an independently -
1o
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parent fixed center of rotation. Thus, it will
be seeni that the arm in moving laterally niay
be moved not only bodily rearwardly and
downwardly (or upwardly) but bodily lat-
erally as well, R o
For defining ‘the position reached in lat-

~eral and forward masticatory movemeiits of

the mandible, guiding and limiting devices
for each opposite side o
the downward movement
independently adjustable

adjustable guide
the drmi to define
thereof, separate

-8éts of lateral guiding’ and limiting de-
- viees each ' comprising differently . located
15
’ deﬁping the lateral movement, and limiting
“devices for each
limit the protrusive distance of the lateral’

and independently adjustable controls for
opposite side thereof to

nmovement,

‘To define the  downward masticatory

~movement of the model arm there is pro-

_vided at each side thereot adjustable guide

bs

Elatés_SI on each of ‘which the arm has
vearing contact by ‘means of a supporting

pin 53 (see Fig.'5).

‘defines the downward

- (or upward) path of the arm in its pro-

80

- the function of the horizontal walls of the
condyle paths and the pins the function of

s

- identical » ,
‘side- only need be specifically described.
* Hach -pin is provided -with a threaded

40

trusive movement. For the purpose of the
protrusive movement the plates 51 stpply

the condyles themselves, - The parts which
guide opposite sides of the arm 19, while in-
dependently adjustable, are . substantially
in’ construction and’ those on - one

shank and a thumb nut so that it may be

Screwed down tight into the arm or partly
. unscrewed therefrom raising it away from
- the plate. "The plate 51 is carried

1n oppo-

- site trunnions 57 and 59 which are jonrnaled

0

1

L 80

- . in the walls of the casing 29 so. that. the
45" { ;
‘transverse axis.

plate: may be adjustably rocked about ‘a

Fig. 3), the op-

posite end of which is provided with a

~clamping screw 63 passing through an arc-
- shaped slot 65 in the casing. "By means of -
~the arm and clanip
51 may be tipped and set at-any ‘required -
‘angle to the horizontal and the adjustment
‘noted by an
- which cooperates with a seriesof graduations -
. onthescale 69 on the face of the casing.
- permits the plates to be reset at any future
. time: to. reproduce. the adjustment to - which. .

screw the guide plate

means of an indicating pointer 67

the instrument may have been set, the scale

.- Teadings having been ‘noted -t that “time.
Ao the neutral position of the arm 19, or-
. that corresponding to a position of -central
- -oeclusion, the points of support of the con-
. 8% ‘dyle pins 53 on the. guide plates coincide

‘adjustment of the

under side of the

‘of ‘the condyle

i see - H1g., Kach pin 53 is ad:
" Justably threaded into ‘a lateral branch 55
. of the arm 19 and

‘The outer trunnion 59 has “an aperture in the condyle plate

- secured théreto at the outside of the casing"
~. an adjusting ‘arm’ 61 (see

This"

79:and the branch arm 55

with the’ axis on which "the[plates are ad- A
no matter what the -
pblate may be, the arm can -

justed.  Accordingly,

always be brought back to the neutral po-
sition of central occlusion with' the pin re-

‘maining in contact with the plate..
of the apparatus the sup-

During the use
porting pins are caused to engage with the

condyle plates by means of a tension ‘spring’
2), one end of which is secured
side of the casing 29 and the:

71 (see INig.
to the under side
opposite end to a hook fastening 78 ‘on the
arm. - The spring exerts
a gentle pressure

“plang in which the condyle guide ‘pins and
of the adjusting plates are lo- ;
cated, so that it exerts a slight restoring ac-

the - axis

tion -tending normally to bring ‘the model

holding arm when reléased back to.a'ne'ut:rall

position.” - .

The condyle guide “plates 51 ‘might"'bé’

curved to conform to the horizontal walls

Poses a flat plate as illustrated will “suffice,
since ‘it ‘will not only accurately define the

path, but: for practical pur-

70

[

in the same transverse . -
80

A0

limit of the downward movement but will -
record accurately the angle to the horizon:

tal plane which the protrusive movement as- -
sumes.. In other words, it will ‘define the
correct position of the condyle at the two ex- !

tremes and approximately, though not: al-

ways exactly, the intermediate positions, -

- To define the limitations of extreme lat-

eral movements, two sets of control devices

are provided, one for each opposite lateral”
movement. ' Since these are similar in con- .
struction one side only need be described; - ‘
-To provide the control which is exercised

“by the outside lateral wallg-6f the condyle

-which lateral ‘movement takes

Path toward 1 ‘
provided. at each" opposite

place, there is

o7

105

side of the casing a lateral limiting deviee .
in the form of an upright post 75 (see par--

‘the casing and. projecting- upwardly through

ticularly Fig.'5) secured to the bottom of = .

1o

51, The up- - - -

per end of the post is shaped to present to.

(see Fig. 1) which is arranged to contact
, plate 79 car-
ried by the lateral branch 55~ =+~ -

with the edge of an adjustable

The plate 79 is provided with a d‘ép'end—

ing pivot lug 81 (see Figs: 5

83 and located between the-adjustable plate

antd 6)- whose
‘cross sectional outline is a segment of a cir- SRRt
cle and ‘is seated against: a -cooperating:cy- .
lindrical  groove presented - hy the: down-;
turned end of an intermediate’ bearing. plate

the end of the adjoining lateral branch 55 S
of the arm 19 a pin 77 ‘having a:surface
" approximating a knife-edged  formation:

115 -

P2

“The plate 79 is

‘therefore: capable of being' turned upon ‘its’ .
pivot lug’ from“its normal of ‘neutral posi- .
tion shown in “Fig. 1, to another position . .

such as thdt shown in Fig. 8, where its ‘out-

9 30°



er edge presented to the piﬁ 77 is inclined
to the axis of the arm 19 so that the latter

" may be moved laterally and rearwardly with

10
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" 20
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_justable about a

is further guided
washer 87 (Figs. 5 and 6) located. within

“peutral setting may be noted

“toward which lateral

- limiting pin 77
. arm - supplies
which is afforded at the opposite condyle

jaw. Theedges of

the inclined edge of the adjustable plate in
contact with the knife-edged face of the
limiting pin. Preferably the plate 79 is ad-
center which, in the neutral
position of the arm is that of central occlu-
sion, substantially coincides with the edge
of the pin 77 so that in the neutral position
both. opposite . plates are in contact with
their rvespective pins irrespective of the posi-
tions of adjustment. -
“Since the pin 77 is fixed in the casing and
passes through an aperture in the plate 51,

‘the latter may be adjustably tipped without
affecting the position of the pin, or, in other
words, the vertical control and the lateral

control for the extreme lateral protrusive
movement ave independent of and not af-

" fected by each other, and the arm when

brought back to neutral position will con-
tact with the edge of the plate 79 whatever
may be the adjusted position of the plate 51.
Preferably also the Tnife-edged pins 77 lie
in the same vertical plane as the axes of the
adjustable plates 51.

The bearing plate 83 is held fixed on the
branch arm by the stud pin 53 which per-
mits movement of the adjustable plate in
virtue of the arc-shaped slot 85 in the latter
through which the pin 53 passes. The plate
in its movement by the

the arc-shaped slot 89 formed in the plate,
through which washer passes the clamping
serew 91 threaded into the branch arm and
having a thumb. piece by which it. can be
turned down to clamp the plate in any posi-
tion of adjustment. - The hearing plate has
the raised inner end 93 presenting an arc-
shaped guide for the inner end of the plate
and having a zero or reference mark from
which the departure of the plate from its
and recorded
through the aid of 2 series of graduations
on the edge of the plate. ‘

The adjustable stop plate, with its coop-
erating limiting pin on that side of the arm
movement of the arm
takes place, supplies the lateral control
which in the natural jaw is afforded by the
otiter walls of the condyle path on that gide
toward which the movement of the jaw
takes place. The adjustable plate 79 for the
for the opposite side of the
the corresponding control

in the opposite movement of the natural
the guide plates 79 might

e shaped to provide an exact simulation of
- the guidance afforded by the
_of the condyle path

lateral walls

edges shown will suffice since they not only

“movements of the jaw of
arm being bodily and laterally movable by

for any particular pa-
. tient, but for practical purposes the straight
o 1)
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accurately define
ment but define
nal plane in which the movement takes place
and with approximate accuracy.the interme-
diate positions of the jaw between the neu-
tral position and its extreme position.

To give a definite guidance to the arm in
its extreme lateral movement, a second dif-
ferently located control device is employed
for each opposite lateral movement of the
arn to afford the control exercised by the
inner interference of the condyle on that
side opposite to that toward which the lat-
eral movement takes place. This second
Himiting device, properly arranged, might
e located on the same. side of the arm as
is the already described limiting device
which governs the same lateral movement.
Tevein, however, 1t is located on the oppo-
site side of the arm;-that 1s to say, for move-
ment in any one lateral direction the ex-
treme movement is defined by one of the lat-
eral limiting  devices as described - acting
jointly with a second limiting
on the opposite side of the arm. - This de-
vice supplements the other in accurately de-
fining the lateral bodily movement. of the
arm. . o

As one embodiment of this second pair of
limiting devices I have herein shown  the
barrel-shaped casing 35 provided at each op-
posite side with laterally projecting pins 95

the limits of lateral move-

‘cooperatively related to a small upright plate

97 (see Wigs. 1, 7 and 8), the latter being
mounted to be turned at different angles of
adjustment in a_post 99 secured to the bot-
tom of the casing 29.  The plate may be
held fixed in any selected position of adjust-
ment by a set screw,
the wing piece 101.
be turned and held in some such position as
18 represented in Fig. 8, =0 that when the
arm is moved Jaterally and forwardly the
Iateral path i
arm will he defined jointly by the contact of
the adjustable plate 79 with the limiting pin
77 and the contact of the pin 95 with the face
of the plate 97. The adjustment of the plate
o7 will ‘depend on the amount of lateral
shifting: the jaw undergoes in reaching an
extreme lateral position. This permits the
model-carrying arm to simulate the natural
the patient, the
its floating connection to the casing..
Similar results may be obtained if, instead
of employing the plate 97, there. is provided

at each side of the upright ‘ball engaging’
pin. 39 the independently adjustable - stop
: be so adjusted as to

serews-103 which may b
limit the control of the’ sidewise swinging
movement of the’ pin
only of these limiting - ,
plate 97 or the adjustable stop screw
need be employed in the same apparatus,

‘devices, either 'the
ew 103,

the angle to the longitudi--

device located

the latter provided with
Thus the plate 97 may

39. Ordinarily ‘one.

but

70
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and extreme position of the =
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" the patient.

“direction, exch adjustable Pplate ,
vided with a forwardly projecting tang 107"
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both are herein shown for the purpose

of illustration. The adjustment “obtained

through the plate 97 may. be preferable for
purposes of instruction. since_ it offers the:

better visualization of the structural inter-

ferences of

The "ball w
slide veitically on the pin 39 provides for the
opening and closing movements of the jaw,
In certain Instances, however, it is desirable
that the closing

upper thireaded end of the pin is provided
with an adjustable nut 105 which can be so

‘set as to limit the amount to which the jaws:

niay close, or, in other swords, the "amount
by which the upper model holder may be
allowed to approach the lower holder. "The
nut, 105, however, does not interfere with the

opening action of the jaws. - .
_To provide for limiting " the protrisive
movement of the model holder in each lateral
: 79 ‘is pro-

(see Figs. 1 and 4) on which is moutited the

- sliding stop piece 109, the stop piece being
- refained on the plate by its underturned

30

=
<

4y

- the plate by which the position to which the-

.ing through a slot in the
rear end of the stop piece is ‘provided with

edges and limited in its outward miovement
by the upturned end 111 of ‘the tang.. The
stop piece may be fastened in’ different posi-
tions on the tang by means of the ¢lamping
screw ‘113 threaded into the tang and pass-

stop piece. ~The

a “stop shoulder

115 registering with the
edge’ of the

adjustable plate and so” posi-

‘tioned with relation to the limiting pin 77

that it contacts therewith on the protrusive

(or rearward) movement of the model-car--
By ad- .
ogitions

rying arm, as represented in Fig. 8.
N (=] 3 ! ¢ —r g €

justing the stop piece to different P

on the plate the limit of the protrusive and
lateral movement may be accurately defined.

A series”of graduations 117 is provided on

" stop’ piece 1s adjusted may be noteéd.

50
" for instance, as the

~and having their opposite ends

55

©piece 121 adapted to

.60

85

Any suitable means
restoring the jaw carrying arm from its pro-
truding position to its'normal position; such;
two flexed spring mem-

bers 119 secured to the side of the arm 19

against the respective limiting pins 77. 7
The arm 19 may be provided with suit-
able “devices such as the 'ﬁx’e;‘d,upright_stop

Tace of each opposite branch arm 55 to limit
the forward movement of - the ‘arm, or, in

‘other words, to

‘the mofdel‘ arm is then

the jaw as they uctuaﬂy exist in

~which ig norlllzi_lly aﬂoﬁed to

action of the jaw be limited
‘to a definite range and for this purpose the

‘the sime time the

may be provided for
“be similarly made; that is to

bearing.

engage ‘with the front

provide a stop corresponding
~ to the fixed position of the natural jaw when’
- retracted. Lo e
~ In the use of thg apparatus, the models’

having been prepared and transferred to the
articulator, the extreme “lateral Position of

determined for | both

the right and left sides by the aid of suit-

able molds which have been taken from the
natural jaw.. With the model arm in-one of
its extreme lateral’ positions,

which the arm has been ’»in'o_‘Ved& is turned
about its axis until 1t offers a
contact with the tip of. the condyle pin or

rest: 53 and is thers clamped... 'When the’

model holder is moved to the extreine lateral

position thus defined from the neutral posi-
tion of central occlusion, it svill be guided in

its vertical movement by the inclination of
the condyle plate thus adjusted: '

tion abov

e. referred to, the adjustable plite

79 on the same side of the arm is then turned .

until its edge contacts with the knife-edgad

limiting pin 77.. The clamp screw 91 is then
. turned to fix the plate in this position. . At
limiting device 109 s

loosened and slid along the plate 79 until it§
shoulder 115 contacts with the pin 77, where-
upon it is fastened tightly in that" position.
At the same timeé the lateral guiding plate
97 on the opposite side of the
until its face touches the tip

by the adjustment shown in Fig, 8. The

lateral displacement, as ifin -a - groove,
guided by the confact

the condyle 7
‘plate 51 en that side of the instrument’ to

supporting -

betweer the edge of, -

. w0
With the arm in the extreme lateral posi-. -

An

W

arm is turned . -
_ ) of the project--
Ing pin 95, wheréupon it is set tight by its
set screw 101. * Such a condition isindicated. #-
‘model-carryiiig arm when moved from its. - T

neutral position to the extrame lateral. posi- -
tion thus defined moves, with respect to its®

the adjustable plate 79 and the knife-edge -

of the limiting pin 77 on the one hand and

the pin’ 95 and the plate 97 on the other

hand. . T
These adjustments having

been completed,

the arm is moved t0'its extreme lateral posi--

tion ‘on the opposite side and similar adjust-

ments are made of the plates 51 and 79 for

that side of the instrument and the vertical

plate 97 for the opposite side. Lo
If the adjusting serews 103

1o

are employed

instead of tlie plates 97 , the adjustment will

arm’ is in its extreme

m , Aateral position on
one side, the screw 103

It will be observed that as the arm moves
executing-

the extrems

say, when the -
115
on_the opposite side. -
of the arm will be turned ‘until. it touches: -

the side of the pivoted, ball-engaging pin 39.

ng' the lateral - protrusive
movement on either side under the guidance

of these two differently located guiding de-
vices, the lateral guiding members which are.

carried by the arm for defining the extreme
lateral movement in tlie opposite direction, -

namely, the plate 79 on the side opposite to

- that toward which the first named Jassumed;

movement ' takes

the side of the arm

ment takes place, move away from the pin’

place, and the pin 95 on
toward which the move-

125



~position of the models.
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40

~a support, of

e

77 and the plate 97 respectively, so that the
extreme lateral movement in either direction

is without interference from the guiding de-

vices utilized for defining the extreme lateral
movement in the opposite direction. .

Tt will be observed that when the model
arm executes its protrusive lateral movement,
it not only moves bodily forward but bodily
laterally without a fixed center of rotation,
thus simulating the action of the natural jaw
where both condyles move independently of
each other, both forwardly and laterally
and usually dissimilarly in the extent of
movement.

Tt is unnecessary that the models be placed
in any exact location in the described form
of articulator for the instrument may be
placed in neutral position for any selected
The movements of
the model-carrying arm are independent of
any fixed center of rotation, so that it will
reproduce the extreme lateral movements of
the natural jaw with accuracy irrespective
of the distance of the models
37 and irrespective of whether they are fixed
on their arms slightly at one side or the other

_of the longitudinal plane passing through

the ball. It is therefoie unnecessary to take
preliminary measurements of the relation
between the patient’s jaw and the condyles,
as has herstofore been customary, for the
purpose of accurately determining the fixed

_position which"the models must occupy in

the jaws of the articulator.

While T have herein shown and described
for the purpose of illustration one specific
embodiment of the invention, it is to be un-
derstood that the same is not limited to the
mechanical details or to the form or relative
arrangement of parts
extensive deviations may be made there-
from without departing from the spirit of
the invention.

I claim: '

1. In an articulator, the combination with
a movable model-carrying

_ arm having a floating connection to the sup-

50

" devices comprising for each opposite lateral.

60

153

for a bodily movement of
the arm in all directions, both vertically,
laterally and longitudinally, without o fixed
center of rotation, with devices for ad-
justably defining the opposite movements of
the arm, including an adjustable guide for
each opposite movement to define the in-
olination to the horizontal plane taken by
the arm in that movement, lateral guiding

port providing

movement an independently ‘adjustable de-
vice to provide lateral guidance correspond-
ing to the outer interference at one condyle
of the natural jaw and a differently located
adjustable device to provide a guidance cor-
responding to the inner interference at the
opposite condyle,
protrusive movement of the arm for each

from the ball’

herein shown, but that"

and a device to limit the

1,666,022

opposite extreme lateral movement thereof.”

9. In an articulator, the combination with
a support, of a movable model-carrying arm
having a floating conzection to the support
providing for a bodily movement of the arm
in all directions, both vertically, laterally-
and longitudinally, without a fixed center of
rotation, with devices for adjustably defining
the opposite movements of the arm, includ-
ing an adjustable guide for each opposite
movement to define the inclination to the

70

75

horizontal plane taken by the arm in that

movement, and lateral guiding devices com-
prising for each opposite lateral movement

an independently adjustable device to pro-

"vide lateral guidance corresponding to the

outer interference at one condyle of - the
natural jaw and a differently located ad-
justable -device -to provide a guidance cor-
responding to the inner interference at the
cpposite condyle. ,

3. In an articulator, the combination with
a support, of a movable model-carrying arm
having a floating connection to the support
providing for a bodily movement of the arm
10 all directions, with devices for adjusta-
bly defining the extreme lateral movements
of the arm, including for each opposite lat-
eral movement thereof an adjustable device
to provide

a guidance corresponding to the ™

80

jt

outer interference at one condyle of the .

natural jaw, and differently located adjust-
able devices to provide a guidance corre-
sponding to the inner interference at the
opposite condyle. ‘ :

4. Tn an articulator, the combination with
a support, of a movable model-carrying arm
having a floating connection to the support
providing for a bodily movement of the arm
in all directions, with devices for adjust-
ably defining the extreme
of the arm, including for each opposite lat-
eral movement thereof a guide member and
a bearing member, one on the support and
the other on the arm and in contact when
the arm is in a neutral position of central
ocelusion, the guide member being adjust-
able about the center substantially coincid-
ing with the point of contact when the arm
is neutral. :

5. In an articulator, the combination with
a support, of a movable model-carrying arm
providing for a bodily movement 1n all di-
rections, devices for adjustably defining the
extreme movements of the arm, including
adjustable guiding means for each opposite
movement to define the inclination of the
horizontal plane taken by the arm in that
movement, two sets of lateral guiding de-
vices for each opposite lateral movement,
each set including a guide member and a
bearing member, one for each side of the
arm, one on the support and the -other on.
the arm, and in contact when the arm is in

neutral position, the guide member being

100

105

lateral movements -

110

115

120

130
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“logated
-oppesite side of the arm
sponding to the inner interference at the-op-.

An-all dirgetions,

1,666,092

adjustable to provide a guidance correspond-
ing to the outer interference at one con-

dyle of the natural jaw, and a differently
adjustable device to provide for the

posite condyle, the two last named adjust-

able devices acting to define a laterally def-.
inite- path of movement for the extreme Iat-,

eral movement of the arm. =~ .

6. In an articulator, the combination with
a support; of a movable
having a connection to the ‘support.” pro-
viding for the bodily movement of the arm
fining- the vertical movement of the arm in
its extreme movements and adjustable de-

vices independent thereof for defining lat-

erally the movement of the arm in each op-

! posite lateral extreme movement,

7. In an articulator, the combination with
a support, of a movable model-carrying arm

having a. connection to the support provid-

ing for a-hodily movement of the arm-in all’
A directions, and adjustable : ,
fining the extreme lateral movements of the.

devices for de-

arm including - for- each  opposite Jateral
movement thereof a guide plate.mounted on
the arm and a bearing member on the sup-

. port; the two being in_contact in the neutral

pesition of the arm, the guide plate being

‘adjustable about-a center substantially coin.

ciding with the point of contact when the

_arm.is neutral and providing when adjust- .
" ‘eda:lateral .guidance for the arm. ’

8 In an articulator, the combination with
a support, of ‘a model-carrying arm, a ball

on:which the arm is mounted and relatively -
toavhich it has longitudinal ‘movement, the -
© ]
. to provide bedily lateral movement of the-

all being movable Iaterally on the support

arm:and also mavable vertically on the sup-
port to -provide bodily vertical. movement

 thereof, and devices for adjustably defining

the extreme: lateral movements of the. arm
in hoth -opposite directions,

© = 9:Tn an arftic_ulator,,t-hevc,omb,in_a_tion with

a support, of a model-carrying-arm, a connec-

_ . “tion between the arm and support, including
“a part-on-which the arm is pivoted for rela-

- tive.:movement thereto, said part being. mov-

able.laterally on the support to provide bod-

- ily.lateral movement of the arm in execyting

its -extreme lateral movements, and devices

5 for adjustably defining the ‘extreme lateral .
‘movements of the arm in both opposite direc-

“L tigns. .

60

10..An  articylator . having a movable
model-carrying. member provided with a : 1a !
: 2 support, of a rigid model-carrying arm, a.

floating connection to its support permitting
the bodily movement of the .model in all
three planes to correspond to the ‘hodily

" meyement of the natural jaw, with sets of

independently adjustable guide membhers for

-each oppesite movement of the member, each

a guidance corre- -

‘dependently adjustable means to control ex-:
treme -lateral movement comprising sepa-.
model-carrying arm .

devices for adjustably de--

‘a_differently located

nection to the:
- movement of .the

movement . thereof -and. guiding” devices to -

set comprising & guide adjustable ~ahout g

.7'.

transverse axis and a bearing member con-

‘nected to the model-carrying member moy- *
able. over the-guide to' eontrol the vertical

movement of the member, or that accompg: -
nying the displacement of the same from the -
o¢clusal plane simulating the control exer.

cised over the condyle by .the “horizontal

plane or floor of the'glencid fossa, and in. -

rately adjustable limiting devices, each con-

ference: at the condyle on the side toward.
which the lateral movement takes place, and
guiding device to pro-

vide-the guidance corresponding to the inner

75

sisting of an adjustable guide to provide the .~ .-
_guidance corresponding to the outer: inter.: .
80

interference at the opposite condyle thereby

to. definitely guide the. hodily movement of

the member from its position of central oe. .-

clusion to itg extreme lateral position in each.

opposite direction,

.- An: articulator ‘having 8. support, g . .
model-carrying arm -provided with .a.con-

justable devices )
movement of the arm comprising. for. ‘each.

opposite movement a’ enide adjustable about o

a transverse gxis and serving to. define the

“inclination - of the path of movement from
an_adjustable device -
for guiding the lateral movement . compris- <
ing a bearing member ‘and an adjnstable

the horizontal plane,

guide; one on the support and the. other on

the arm, the point of contact of said mem- -
in the same vertical plane as the -

bers lying
transyerse axes of said first named guiding

devices, and a-second d_iﬂ'erently.ldqatéd ad- 1

justable lateral guiding device.

12.'An articulator
movable model-earrying arm having ‘a float-
ing connection to the support, providing for
the bodily movement of the arm in all"direc-
the extreine lateral movements of ‘the arm;’
including for éach opposite lateral movement,
thereof an adjustable device to-provide a-
guidarnee corresponding to the outer inter--
ference at one

condyle of the natural jaw -

support. permitting bodily .
arm in all directions, ad- . i
for defining the. extreme

100

having a support, a

. vemes ] ec- ‘10
tions, . and devices for adjustably defining -

115

and a differently located. adjustable device -

to provide a
inner interference at the opposite condyle,
the lateral guiding device for each extréme
lateral movement

guidance corresponding to the .

S EVIES 20T 8 Cme ‘399 -
I ) ‘being such as to offer no ™
interference to the ‘opposite extreme lateral = -
‘movement. e A R

13. Tnan fm"tic‘ulz}_t;or,vthe‘cbmbin,atiqn with

125

ball on which the arm is moyntéd and rela-" .

tively to which it las longitudinal “move- -
ment. and.the ball being movable vertically
on the. support to provide bodily vertical

180
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_eral position, the same comprising for move--

30

35

-otally mounted

8

guide said arm in its movement on and with
said ball. : '

14. Tn an articulator, the combination with
a support, of a rigid model-carrying. arm,
a ball on which the arm is mounted and rela-

tively to which it has longitudinal move--

ment, the ball being movable vertically on

the support to provide bodily vertical move--

ment thereof, and an adjustable device to
Jimit the verlical movement of the ball.

15 In'an articulator,the combination with
a support, of a model-carrying arm, a cou-
nection on the support to which the arm
is pivoted, said connection being movable
laterally on the support to provide bodily
lateral movement of the arm in executing
its extreme lateral movements, and the con-
nection being ‘also movable vertically with
relation to the support to provide for bodily
vertical movement of the arm and guiding
devices to guide said arm in its movement
on and with said connection. o

16. An articulator having a base, a movable,
model-carrying arm having a, floating con-

nection to the base, the arm having a pro-

trusive movement with relation to a system
of guides adapted to define its estreme lat-

ment in each opposite direction a plate piv-
on the base for adjustment
about an upright axis and presenting 2
bearing wall adapted ‘to be engaged by 2

art carried by the arm, and a plate pivot-
ally mounted on the arm for “adjustment

about an upright axis and adapted to engage

a part on the base.
17, In an articulator,
with a support, of a movable,

the combination
model-carry-

_ing arm having a floating connection to the

support, adjustable devices defining the po-
cition of the arm vertically in each of its ex-
treme opposite movements, and adjustable

" devices for defining the position of the arm

50

-~ 60

‘clusion, and

5 floating connection

laterally .in each of its extreme opposite.

. movements, the latter comprising a plural-

ity of arm-positioning, differently located,
lateral bearing members for defining the po-
gition of the arm on movement in one direc-
tion away from the position of ‘central oc-

members for defining the position of the
arm on movement in the opposite direction.

18. An articulator having a support, a
model-carrying arm, the latter having 2
to said support to-per-
mit movement of the arm relatively to the
support to correspond to the actual move-

‘ment of the mandible, adjustable devices to

define the vertical displacement of the arm
for different protrusive positions thereof,
and. independently adjustable, lateral, guid-
ing devices to reproduce for the lateral dis-
placement of the arm in either direction the

two differently located factors of interfer-

:ence embodied in the outer walls of one con-

“the two differently

‘condyle path

a corresponding set of such

‘bearing plate located at

1,666,022

dyle path and the inner walls of the oppo-
site condyle path.

19. An  articulator having a support, &
model-carrying arm, the latter having -2
floating connection to said support to permit
movement of the arm relatively to the sup-
port to correspond to the actual movement
of the mandible, adjustable devices to define
the vertical displacement of the arm. for
different protrusive positions thereof; and
two sets of independently'adjustable, lateral,
guiding devices to reproduce for the lateral -
displacement of the arm ‘in ‘either direction
located factors of inter-
ference embodied ‘in the outer walls of one
and the inner walls of the op-
posite condyle path, each set comprising an
adjustable, segmental plate presenting a lat-
eral bearing wall adapted to be engaged by
a part on the arm and adjustable about an
axis on the support, and a second, differently
located, adjustable bearing member. )

90. An articulator having a support, a
model-carrying -arm, the latter having a
floating connection to said support to permit
movement of the arm relatively to the sup-
port to correspond to the actual movements
of the mandible, adjustable devices to de- -
fine the vertical displacement of the arm for -
different . protrusive positions thereof, the
same including a plate adjustably mounted
on the support about a transverse, “hori-
sontal axis and a bearing member on. the
arm engaging the same, and independently
adjustable, lateral guiding devices to repro- 100
duce for the lateral displacement of the arm
in either direction the two differently lo-
cated factors of interference embodied in
the outer walls of one condyle path and the
inner walls of the opposite condyle - path, 105
the same including a.lateral bearing member
adjustable -about an upright axis substan-
tially intersecting the axis of adjustment of
said guide plate, a part carried by the arm
and adapted. to contact ‘with said guide 110
member along its axial line of adjustment
when the arm is in the position of central- -
occlusion, and a second, differently located,
adjustable, lateral, guide member. '

51. An articulator having.a support, 2 115
model-carrylng arm, a floating connection
including an upright post mounted onthe
support, a longitudinal opening in the arm
permitting the longitudinal, protrusive
movement of the arm relatively to the post,
adjustable devices to define the vertical dis-
placement of the arm for different protru-
sive positions thereof, and devices to define
the extreme lateral positions of the arm, the
same comprising for each -extreme lateral 125

osition an adjustable bearing plate located-
adjacent the post and a second adjustable
a different position

70

75
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90

95

120

lengthwise the arm. ,
99, An articulator having a support, & 130
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“Hloating connection ‘ to said
“able devices to ‘define the vertical displace-
‘ment of the carrier for different positions of
‘the ‘armi, the same including a* guide plate
‘adjustably

-gageable bearing walls,

1,868,022

‘mo'dél-_céiirying‘_' arm, the latter hax{ing a
‘ ‘support, -adjust-

‘mounted on the support about a
-horizontal axis and a bearing

transverse,

member on the arm engaging the same, and -
_mieans to define ‘the position of the arm lat-
‘erally for “extreme movements thereof in:

opposite directions, the same comprising en-

B -guide plate and the other on' the arm, one

15
20

.25

. ‘able:devices to ‘define the ‘vertical

30

‘35"

“adjustable about ‘an- upright axis and pre-
.. wall, and a second set
~contacting elements,

- 40" and the other by the support and including -

46

50

“first bearing

of said-bearing walls being presented by an’

adjustable, segmental plate for -adjustmient
abotit anaxis which; when the arm is in its
position of central ‘occlusion, substantially

intersects the point of engagement between:
arm and said seg-
-mental plate and also intersects the axis of
‘said guide plate, the segmental plate having -
an arc-shaped slot’ engaged by -a-clamping

the bearing walls on said

screw.

928, An articulator having ‘a support, a
having a-
floating “connection to said support, adjust-

model-carrying ‘arm, the latter

1 displace-
ment of the‘arm in its extreme opposite

. movements; and adjustable devices to define

the position of the arm laterally in each of

its - extreme ‘opposite . positions, the same

1€ 1 one_diréction,
two contacting elements, one carried by the
arm -and -the other by the support, one of
said members comprising a segmental plate

comprising, for movement in

senfing an ‘arm-positioning, lateral bearing
of differently located,
‘one carried by the arm

an- adjustable,  lateral “bearing member
adapted to supplement the action of said

govern movement

of the arm in the opposite
direction. ' :

24. A dental articulator having a jaw arm

mounted for mandibular movement, inde-
pendently adjustable guide members for the
opposite lateral movements of the arm each

.comprising a guide adjustable about a trans-

- verse axis and a rest connected to the arm

-movable over the guide to control the verti-

. cal movement of the member or that simu-

56 -

lating

- by the horizontal plane or floor of the gle~

~noid- fossa, a
-ently of said members

nd means adjustable independ-

and of each other to.

o limit the range of the extreme lateral move-

%0

R

ment of said arm in both opposite direc-
tions. ' .
25. A'dental articulator having a movable

jaw carrying arm mounted for mandibular’

movement, independently‘ adjustable - guide
devices for each

one carried by the. : 7 evices for
“controlling the vertical “movement - 6f the

‘justable independently of each other and of

‘tion with a support

wall, said articulator having
_also corresponding contacting elements to

» \ Ou- - movement and lateral
the control exercised over the condyle -

ed. to S
‘with: relation to the ball and socket connec- 126

opposite lateral movement

of the arm snd 'adaipted to control the ver- -

tical inovement of thé arm or that simulat- -
ing the control exereised over the condyle by
the horizontal plane or floor: of the glenoid
fossa, means to adj ustably limit the forward
and backward Mmovement of the arm, and in-
dependently ‘adjustable devices for limiting

the extent of the lateral moverentof the
arm in both opposite directions. . - R

26. An articulator havinga “jaw arm’
mounted for mandibular moverment with in-
dependently adjustible guiding devices for =

arm- and simulating the control: exercised
over the condyle by the horizontal plane or
floer of the glenoid fossa, and méans to limit
the extent of the lateral movement of the
arm in both directions, said means being ad-

said guiding devices. L e e
.27 In a dental articulator, the combina-

“devices for adjustably

vertical: movements, ‘
movements of ‘the arm -

defining the lateral
including an ‘adjust _
posite lateral-movement ‘to “define: the ‘incli- -
nation to the horizontal plane taken by the
arm in that movement, lateral ‘guiding “de. - -
vices ‘comprising ‘for each ~opposite lateral 95
movement an_ i adjustable  de:

independently )
vice to provide lateral,:guidanc_e,?‘af_idfa ‘de-
vice for adjustably limiting the protrusive’.
movement of ‘the arm for each opposite ex-
treme. lateral movement thereof, .~ v
28, A dental articulator having a movable
adjustable condyle guid-

model carrying arm, Ui
ing means ‘therefor to ‘adj ustably define the

inclination to the horizontal plane taken by
its movement, a lateral ‘guiding 105 -

the arm in
member

pivoted for ‘adjtistment about “an-
upright

axis to provide lateral guidance for
the arm, and an adjustable stop member for
adjustably limiting the protrusive movement -

of the arm for each opposite extreme latera] 110 - -
. movement thereof. - - Ll
.29 In a dental articulator, the combina- . =

tion with a support, .of a" movable model -
carrying arm, devices: for adjustably defin---

ing the lateral movements of the arm includ- 118
Ing' an adjustable guide for each

‘ opposite -
lateral‘movement, to define the inclination to
the horizontal plane taken by the arm in that
guiding’ devices com-

prising for ‘each opposite lateral movement 10 -
“an_ independently adjustable device to pro-

vide lateral guidance, and 2 ball and socket, -
connection for-the arm, the v
permit of its longitudinal movement

tion, : o S
-80."In a dental art\iculatorf, ‘the  combina-
tion with a support, of a movable model
carrying arm, devices for adjustably defin-
ing the lateral movements of the arm-includ- 180

70
§ T

86 -

of a.movable model car- - - .
rying:arm having longitudinal; lateral and

90 -
able guide for each op--

100

arm being mount- -~ ,
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.

ing an adjustable guide for each opposite

“lateral movement to Jdefine the inclination to

o

10-

25

30

- and located above

40

the horizontal plane taken by the arm in that
movement and lateral guiding devices com-
prising for each opposite lateral movement
an independently adjustable device to pro-
vide lateral guidance, and a pivotal connec-
tion for the arm to permit the arm to swing
laterally, the same comprising a slot formed
longitudinally in the arm and a fulcrum
member mounted on the support and engag-
ing the walls of the slot, the arm being
mounted to permit of its longitudinal move-
ment with relation to said fulerum member.

31. A dental articulator having a movable
model holding arm with suitable guiding
devices for guiding it in its lateral move-
ments, and a connection for the arm permit-
ting lateral, longitudinal and vertical move-

ments of the arm held model, the same in-

cluding a pivotal connection to the arm to
permit the arm.to swing laterally, the same
comprising a slot formed longitudinally in
the arm and a fulerum member monnted on
the support and engaging the walls of the
‘slot, the arm being mounted to permit a lon-
gitudinal, mandibular movenent with rela-
fion to the fulerum member. ‘

-32. A dental articulator comprising a fixed
lower model holder, a model-holding arm
cooperatively and movably related thereto
the fixed holder, a con-
nection permitting free movement of the arm
and providing for longitudinal, lateral and
vertical movements thereof, the same com-
prising a ball having a post by which it is
connected to the fixed holder, and a socket
connected to the arm having a slot arranged
longitudinally the arm through which said
post passes. , ‘

33. A dental articulator comprising upper

1,666,022

and lower model
one being mounted for free longitudinal,
lateral and vertical movement, guiding de-
vices for guiding and positioning the arm
in its opposite lateral movements, a hinged
connection between the model holding. end
of the movable arm and said guiding devices,
and means for fastening the arm against
movement at said hinged connection where-
by the models may at will be sepavated with-
out interference with the positioning of the
arm by said guiding devices, or the model
holding end of the arm may be held in rigid
relation with the guiding and positioning o:
the end of the arm. :

34. A dental articulator having a mbvabie '

model-carrying . arm, adjustable condyle
guides therefor, a lateral guiding member
pivoted for adjustment about an upright axis
at each side of the arm, and an adjustable
stop piece carried by said member for de-
termining the limit of lateral movement.

35. A dental articulator having a support,
o movable model carrying arm, devices for
adjustably defining the lateral.movements of
the arm, including an adjustable guide for
each opposite side to define the inclination

to the horizontal plane taken by the arm,
and connections between the arm and the sup-

port to provide for free movement, the same

comprising a fuleruming member carried by
the support and comprising also an opening
in the arm, the walls of which engage the
opposite .sides of the fuleruming member,
the said opening extending lengthwise the
arm to permit longitudinal movement of the
arm and model carried thereby with relation
to the fuleruming member. :

Tn testimmony whereof, 1
name to this specification. .

: GEORGE P. PHILLIPS.
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