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9 Claims.

This invention relates to the class of dentistry
and pertains particularly to improvements in ar-
ticulators.

The primary object of the present articulator

5 isto provide a structure which is so designed that
dentures set up thereon may be moved relatively
along elliptic paths extending from the front to
the back or mesio-distally and laterally or buc-
cally in such a manner that the centers of the
radii of the paths are in the central median line
plane, the articulator being designed primarily
for use in setting up dentures in which the pos-
terior teeth have had the occlusal surfaces
_ ground in a particular manner by means of a
nevel grinding apparatus which forms the sub-
ject-matter of my Patent No. 2,162,044 of June
13, 1839.

Another ohject of the invention is to provide
an articulator in which the upper and lower cast
holding portions are joined together by a novel
articulating joint which is so designed that the
teeth of upper and lower dentures may be
moved along two curved paths which intersect
in the central and median plane, one of which
25 curved paths extends from the front to the back

of the articulator while the other path extends

transversely thereof, the first path having an

arc of greater radius than that of the second

path whereby the natural movements of the up-
30 per and lower teeth of the human jaws may be
accurately simulated.

Still another object of the invention is to pro-
vide an articulator having a ncvel joint facili-
tating the making of the movements specified,
wherein by certain adjustments slight changes
may be made in the radii of the arcuate paths
along which the upper and lower cast carrying
portions of the articulator may be moved.

Still another object of the invention is to pro-
vide in an articulator of the above described
character, a novel means of maintaining said
joint tight at all times during the moving of the
cast carrying portions of the instrument.

The invention will be best understood from a
consideration of the following detailed descrip-
tion taken in connection with the accompanying
drawings forming part of this specification, with
the understanding, however, that the invention
is not to be confined to any strict conformity
with the showing of the drawings but may be
changed or modified so long as such changes or
modifications mark no material departure from
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the salient features of the invention as expressed'

in the appended claims.

b5 In the drawings:

(CL 32—32)

" PFig. 1 is a view in front elevation of an articu-
lator constructed in accordance with the present
invention.

Fig. 2 is a view in side elevation of the same.
Fig. 3 is a view in top plan of the instrument. 5
Fig. 4 is a sectional view on the line 4—4 of

Fig. 3.

Fig. 5 is a sectional view on the line 5—5 of
Fig. 4.

Fig. 6 is a sectional view on the line 6—8§ of 10
Fig, 2.

Fig. 7 is a view in plan of one portion of the
articulating joint.

Pig. 8 is a separated view of the joint showing
inserted shims associated therewith for changing
the radii of the arcs on which the cast carrying
portions move.

Referring now more particularly to the draw-
ings, the numeral | generally designates the low-
er portion of the articulator while the other por- 20
tion which is moved relatively to the lower por-
tion, is indicated as a whole by the numeral 2,
The lower portion 1 of the articulator consists of
a post or standard 3 the lower part of which has
the lateral extensions 4, adjacent the outer end 25
of each of which a pin receiving socket 5 is
formed through a threaded aperture in which a
set screw 6 is extended. The support or carrier
for the cast of the lower denture comprises the
elongated plate T which is relatively wide at its 30
rear end tapers gradually to a point at its for-
ward end, the poinged forward end being indi-
cated by the numeral 8 and having g notch § in
the top surface thereof and on a line extending
medially longitudinally of the carriage. .

The rear edge of the lower cast carrier T car-
ries a pair of pins 10, each of which is adapted
for engagement in a socket 5 so that the base,
when disposed horizontally, maintains the post
or standard 3 at a slight rearward inclination 40
from the vertical.

At the upper end of the post 3 is an articulat-
ing joint indicated- generally by the numeral 11
and consisting of a lower head portion 12 and an
upper plate 13. The head and plate of the joint 45
are preferably circular as shown, and the head is
formed integrally with the upper end of the post
3 and is relatively thick, having the peripheral
wall thereof downwardly tapering as indicated at
(4. Through the center of the head 12 is an 50
opening 15, one side of which is straight, as in-
dicated at 18, the straight edge of the opening
lying nearest to and transversely of the post 3.

The plate I3 forming the upper half of the joint
11 hag a convex face T which is adapted to posi- 55
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tion against the top face of the head 12 which is
concave, as indicated at 18, and these opposing
concave convex faces are formed on two arcs, one
of which extends from front to rear or mesio-dis-
tally with respect o the articulator while the
other one extends transversely or buccally and
the mesio-distal arc is struck from a slightly
greater radius than the transverse arc. The two
contacting working surfaces of the bodies 12 and
13 are concave elliptic and convex elliptic and
the concave elliptic surface is in a plane gener-
ated from a 5’" radius and the convex elliptic sur-
face is in a plane generated from a 4'’ radius, or
from the points A and C, respectively, the planes
being at right angles to each other which may be
designated as at the point indicated by the ar-
row at the end of line B in the center of the joint
{i{. The generating point for the concave ellip-
tic surface of the member or body 12 is at A and
extends along the line B whereas the generating
point for the convex elliptic surface of the body
{3 is 1’ inwardly from the point A on the line B
or at the point C. As stated in the first part of
this application, the present articulator is de-
signed for use in setting up dentures in which the
posterior teeth have had the occlusal surfaces
ground by a grinding apparatus forming the sub-
ject-matter of a separate application, and fhis
erinding apparatus is designed for forming such
tooth surfaces so that the cusps of the upper and
lower teeth wiil have slight elliptic concave and
convex surfaces formed on a curved outline. The
line 6 passes through the occlusal plane at the
lowest point of these curved cusp surfaces and at
only one point, the occlusal plane being an ar-
cuate surface and is the plane in which the teeth
come in contact and is at right angles to the me-~
dian line plane by which is meant an imaginary
plane extending through the head and neck from
front to back on the exact center dividing the
body into two equal parts.

If the joint {1 were moved along the arc F—F,
which is the plane of the concave elliptic surface
of the body {2, so that the center of the joint co~
incides with E, then the radius point C will be at
point C’, which will be the center of the joint and
in line with center A. The arc G—G of the 4’7
radius D, which is perpendicular to the arc of
the 5’ radius, as shown in Fig. 1, will infersect
the arc P—F of the radius B in the occlusal plane
8. It would not matter where the joint {1 were
positioned along the arc F—F as long as the
movements were mechanically communicated to
the casts by the rigid supports as the point E ex-
ists at any point along F—F so long as the joint
remaing on center and the centers stay in line
at the intersection of the two planes while the
joint is on center.

Considering the ares F—F and G—G as sec-
tions of an elliptical solid, the center of the minor
axis will be at the point C’, the line A—E being
the vertical center of the articulator. All move-
ment radiates from point E, the center of the
articulator and at the intersection of the major
or 10’ axis forming the arc P—F with the minor
or 8’ axis forming the arc G—G. In every case
where an elliptic surface has been mentioned, it
is intended that it be understood that this repre-
sents a portion of a surface of an elliptical solid.
When a cast is in the articulator, any movement
of the joint if is reproduced at E, and if such
movement is along G—G, then the center A
moves out of line, and if the movement is along
F—F, then the center C moves out of line. If the
movement, of the point ¥ is-in any direction other
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than on G—G or F—F, then both centers A and
C move from the median line. It will be under-
stood that the occlusal plane of the teeth is fan-
gent to the surface of the elliptical solid and the
point E may be any point on G—G or F—F. Any
point on the occlusal surface of the teeth will
describe all movements which the joint makes.

If the occlusal surface should be raised %'’
above the point E and the case secured in the ar-
ticulator, then the movement laterally would be
on a 3%’’ radius instead of a 4’’ radius and the
mesio-distal movement would be on a 4%’’ ra-
dius instead of a 5’ radius and if the occlusal
surface were lowered below E, both measurements
would be %’’ greater. By this it will be seen
that the design of the tooth produced with the
said arcuate cusps may be changed and still set
up in the present articulator.

The plate 13 has secured to the top thereof the
pair of upstanding ears 19 between which ex-
tends a pivot pin 20. The upper cast carrier of
the articulator comprises a plate portion 21
which is of substantially the same configuration
as the cast carrier 1, as shown in Fig. 3, but is of
less width than the lower carrier and at its rear
it is provided with downwardly extending ears 22
which straddle the ears i9 and have the pivot
pin 20 extended therethrough whereby the car-
rier 21 is connected with the joint {1 for vertical
oscillation. 'The adjacent ears 19 and 22 have en-
gaging lips 23 and 24, respectively, which limit
the downward movement of the upper carrier 21.
In addition to these movement limiting lips, there
is provided a support 25, the lower end of which
is pointed to engage in the notch 9 of the lower
carrier while the upper end is notched, as indi-
cated at 26, to receive the downwardly directed
rib 27 formed in the underside of the upper car-
rier 21 abt the outer or pointed end portion 28
thereof.

Formed integral with the ears 9 and passing
through the plate 17 is a threaded stud 29 which
passes obliquely downwardly through the sub-
stantially semi-circular opening 15 in the head
t2. This stud extends through the central por-
tion of a spring tensioning unit which is in the
form of a plate 30 having integral resilient arms
31 which extend substantially perpendicularly to
the side of the face nearest the head (2 for fric-
tional engagement with the inclined or tapered
surface 14 of the head and a securing nut 32
threaded on the stem 29 bears against the ten-
sion unit and, forcing the unit toward the head
12, constantly draws the plate 13 into tight en-
gagement with the head.

The plate and head are provided with corre-
sponding apertures for the reception of a retain-
ing pin 33 which is employed to hold the parts on
center while the dentist uses the pivet or hinge
joint during the setting of the teeth.

In Fig. 8, which shows a cross-section of the
articulating joint, the opposed head and plate
are designated by the numerals 34 and 35, respec-
tively, and have their opposing faces ground to
have the same curvature as the opposing faces of
the plates 12 and {3, but this view illustrates a
means by which the joint may be made with re-
movable plates to change the radii of the move-
ment. This is accomplished by providing the op-
posing faces of the plate and head with recesses
36 in which the inserted plates 3T may engage,
such plates being, of course, provided with op-
posing faces having the same curvature as the
plate and head.

From the foregoing, it will be seen that the
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Jjoint {1 constitutes substantially a ball joint in
which the two opposing surfaces are specially
ground and provided with 5’/ and 4’’ radii at
right angles to each other,

After the teeth have been set in the articu-
lator, the movement of the upper portion 21 from
front to rear will move the opposing teeth along
the arc having the 5’ radius, thus giving a curved
motion from front to rear along the path F—F,
The lateral movement from side to side is on the
4’* radius through the path indicated by the
characters G—G. This makes a combination of
elliptic curves, the centers for both radii B and D
being in the median line plane but during the ac-
tion of the joint {1, the centers describe a halo
of their own according to the movement being
lateral ar mesio-distal. The right and left man-
dibular joints have actually been combined into
one joint and every motion is a combined curve
or elliptic motion., The opening 15 in the head
12 limits the motion of the joint I{ which for
practical purposes will never be more than %’’.
It also permits a distal movement simulating the
retruded bite when all teeth are in contact.

The pin 23, previously referred to, is employed
for rendering the joint 11 immovable as it is nec-
essary for the dentist to have it while setting the
teeth to an approximate outline, just using the
opening and closing movement of the hinge 22
which is limited in its action by the lips 23 and
24, However, if there is very much pressure ex-
erted on the upper and lower plates 21 and 1, the
parts will give enough to make the set-up slightly
inaccurate. The pin 25 would be in the way while
making the set up and so provision is made for
its removal while setting the teeth. - After the
anteror teeth are accurately arranged in the wax
pattern and the posterior teeth are set approxi-
mately, the pin 33 is removed, the wax around the
posterior teeth is warmed and the lower case is
moved against the upper case guided by the move-
menis of the joint (I permitting the posterior
teeth to take a position to conform to the several
movements. The pin 33 is then re-inserted and
pin 25 put into place as a check-up on any give
or springing out of place which might have oc-
curred during the setting up of the teeth. If
necessary, the slight inaccuracy is adjusted with
pin 25 in place. It will thus be seen that the
bin 25 together with the pin 83 provide a means
of checking up on any springing together which
might occur between parts T and 21 in setting
up the teeth.

‘What is claimed is:

1. An articulator, comprising vertically spaced
upper and lower carriers and hinge means con-
necting said carriers and consisting of two mem-
bers having contacting concave and convex faces,
the said faces of the members each having right
angularly related curved surfaces struck from
vertically spaced points in the vertical median
plane of the articulator and the hinge between
the hinge and the front of the articulator, where-~
by the upper carrier may be moved. in an arcuate
path extending from the front to the rear of the
articulator and in an arcuate path extending
transversely thereof, the said arcuate paths in-
tersecting in a plane lying between the upper and
lower carriers, the said last plane corresponding
to the occlusal plane for dentures on the carriers.

2. An articulator, comprising vertically spaced
upper and lower carriers, and a pivotal connec-
tion between, said carriers conmsisting of two
bodies having coacting convex and concave faces
arranged relative to the carriers so that the up-

3

per carrier may be moved in an arcuate path
extending mesio-distally of the articulator and
in an arcuate path extending buccally of the
articulator, the said faces being so formed that
the last-mentioned arcuate path has a shorter
radius than the first, and both paths having
their lowest parts at the point of their intersec-
tion.

3. An articulator, comprising vertically spaced
upper and lower carriers, and a pivotal connec-
tion between said carriers consisting of two
bodies having coacting convex and concave faces,
the connection being disposed to have the radius
line of said faces extending obliquely to a verti-
cal line passing through the intersecting longi-
tudinal and’ transverse centers of the carriers
whereby the upper carrier may be moved in an
arcuate path extending mesio-distally of the
articulator and in an arcuate path extending
buccally of the articulator, the mesio-distal
arcuate path having a radius greater than the
buccal arcuate path.

4. An articulator, comprising spaced upper and
lower denture carriers, a post extending upwardly
from the rear part of the lower carrier, a pivotal
connection between the upper end of said post
and the rear part of the upper carrier, said piv-
otal connection comprising upper and lower con-
tacting members, said lower member having a
concave upper face and the upper member having
a convex lower face, the said contacting faces of
the two members each being formed with two
different curvatures, the arc of one curvature of
each face extending mesio-distally of the articu-
lator and the arc of the other curvature of each
face extending at right angles to and having a
shorter radius than the first arc whereby the
said upper carrier may be given oscillatory mo-
tion through right angularly related arcs of
movement having different radii.

5, An articulator, comprising a lower carrier
body, a post extending upwardly from the rear
part of said carrier body and inclined outwardly
from the vertical, a circular body carried by said
post and having an upper concave face, said cir-.
cular body being in a plane inclined from the
horizontal whereby the axial center thereof is
directed upwardly toward and intersects an
imaginary vertical line passing through said car-
rier body upon the longitudinal center thereof,
said circular body having a relatively large aper-
ture therethrough, a plate having a convex face
conforming to the curvature of and engaging the
concave face of the circular body, a threaded
stud extending from said plate through said aper-
ture, the aperture being materially larger than
the stud to permit a relatively wide degree of
movement of the stud relatively to the body in
all directions from the center of the body, means
engaging said stud upon the opposite side of the
circular body from the plate and resiliently re-

taining the plate in contact with the circular

body and permitting a limited circular movement
of the plate on the body, and an upper carrier
body connected with said plate.

6. An articulator, comprising a lower carrier
body, a post extending upwardly from the rear
part of said carrier body and inclined outwardly
from the vertical, a circular body carried by said
post and having an upper concave face, said
circular body being in a plane inclined from the
horizontal whereby the axial center thereof is
directed upwardly toward and intersects an
imaginary vertical line passing through said car-
rier body upon the longitudinal center thereof,
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said circular body having a relatively large aper-
ture therethrough, a plate having a convex face
conforming to the curvature of and engaging
the concave face of the circular body, a threaded
stud extending from said plate through said
aperture, the aperture being materially larger
than the stud to permit a relatively wide degree
of movement of the stud relatively to the body
in all directions from. the center of the body,
means engaging said stud upon the opposite side
of the circular body from the plate and resiliently
retaining the plate in contact with the circular
body, and an upper carrier body connected with
said plate, the said contacting faces of the plate
and circular body having a common arcuate cur-
vature struck from a point on said imaginary
vertical line and extending from the front to the
rear of the articulator and said contacting faces
having a common arcuate curvature struck from
another and lower point on said vertical imag-
inary line and extending transversely of the
articulator, the said arcs intersecting with said
imaginary vertical line in the occlusal plane.
7. An articulator, comprising a lower carrier
body, a post connected with and extending up-
wardly from said body, a head carried by said
post, said head having an opening therethrough,
a plate member, a ball-and-socket connection
between said plate and said head, a pair of ears
carried by said plate member, a pair of ears car-
ried by said upper carrier body and disposed in
side by side relation with the ears of said plate,
a pivot pin coupling the ears of the plate and
upper carrier body, said pivot being horizontal
to permit vertical oscillation of the upper carrier
body, a threaded stud integral with said plate
and extending through the aperture in said head,
said head having a tapered edge surface, a plate
member having a central aperture and having
laterally extending resilient legs, said stud ex-
tending through said aperture and said legs hav-
ing their ends contacting the tapered surface of
the head, securing means carried by said stud and
engaging said last plate upon the opposite side
of the same from the head whereby said first
plate will be drawn into frictional contact with
the head, and said first plate and head having
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their opposing surfaces of arcuate form whereby
said upper carrier body may be oscillated along
two right angularly related arcuate paths extend-
ing from the front to the rear and from side to
side of said articulator, the said arcuate paths in-
tersecting in a horizontal plane constituting the
occlusal plane for dentures on the articulator
carriers.

8. In an articulator having upper and lower
carriers, a joint connecting said carriers and
comprising two bodies one having a convex hear-
ing surface and the other a concave hearing sur-
face, means maintaining said bearing surfaces
in' contact, the said bearing surfaces being so
constructed and arranged that the upper car-
rier may be oscillated in a long radius arc ex-
tending mesio-distally of the articulator and in
a short radius arc extending laterally of the
articulator, the said contacting bearing surfaces
having curvatures struck from the same centers
as said arcs, the arcs intersecting at the central
part of the articulator in a plane lying horizon-
tally between the carriers, the said’ last plane
corresponding to the occlusal plane for dentures
attached to the carriers.

9. In an articular having upper and lower
carriers, a joint connecting said carriers and
disposed in the area lying between the horizon-
tal planes of the carriers and offset from the
vertical center of the articulator, said joint com-
prising two bodies one having a convex bearing
surface and the other a concave bearing surface,
means maintaining said bearing surfaces in con-
tact, the said bearing surfaces being so construct-
ed and arranged that the upper carrier may be
oscillated in a long radius arc extending mesio-
distally of the articulator and in a short radius
arc extending laterally of the articulator, the
said contacting bearing surfaces having curva-
tures struck from the same centers as said arcs,
the arcs intersecting at the central part of the
articulator in a plane lying horizontally between
the carriers, the said last plane corresponding
to the occlusal plane for dentures attached to
the carriers.

WALTER J. WILSON.
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