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This invention relates to the formation of arti 
ficial dentures and refers more particularly to 
apparatus of the kind which is known in the 
dental art as an articulator and comprises upper 
and lower frame members upon which the upper 
and lower artificial dentures are assembled, said 
upper frame member being hingeably connected 
to the lower frame member in such a manner as 
to permit of rearward, lateral and intermediate 
relative novements between the said frame men 
bers and the dentures supported thereon. 

Hitherto articulators of the kind referred to 
have not proved to be entirely satisfactory due, 
inter alia, to the fact, that they did not include 
effective means for positively assembling the co 
operating teeth of upper and lower dentures in 
the correct coclusion. Furthermore, known types 
Of articulators are of relatively complex and ex 
pensive construction and do not embody efficient 
Ileans whereby partly finished dentures which 
have been removed from the articulator may be 
Subsequently replaced thereon in accurate, oc 
clusal alignment. It is Well known in the dental 
art that unless dentures are fitted to the patient 
SO &S to renain in Operative engagement in cen 
tral, forward and lateral occlusion, considerable 
inconvenience is experienced by the wearer, whilst 
the teeth are easily displaced if they are brought 
together other than in central occlusion. 
The primaily object of the present invention is 

to provide improved apparatus for the purpose 
indicated which simplifies the operation of set 
ting up the teeth in correct Occlusal alignment. 
One of the objects of the present invention is 

to provide in an articulator of the kind indicated 
a non-adjustable template for setting up the 
teeth of full sets of artificial dentures, the upper 
surface of said template being of concave curva 
ture corresponding to a predetermined sized 
sphere, said template being adapted for mount 
ing on the articulator in Such a manner that it 
meets the requirements of the average human 
JaW. 
Another object of the invention is to provide in 

an articulator of the kind indicated simple and 
inexpensive rotary grinding means whereby the 
teeth on the assembled dentures may be ground 
together in such a manner that the possibility 
of the teeth locking together when in use is re 
duced to a minimum. 
A further object of the invention is to provide 

in an articulator of the kind indicated Simple and 
efficient mounting means whereby either the up 
per or lower dentures may be removed from the 

(C. 32-32) 
articulator if found necessary and Subsequently 
replaced in correct alignment when SO desired. 
The above and various other objects and fea 

tures of the invention will be more readily apa 
parent from the following description which re 
fers by way of example to one suitable embodi 
inent of the invention. 

Referring to the drawing which forms part 
of this specification 

Figure is a longitudinal Section of a dental 
articulator or the like in accordance With the 
present invention. 

Figure 2 is a transverse Section of the parts 
seen in Figure 1. 

Figure 3 is a plan view of Figure 1. 
Figure 4 is an inverted fragmentary plan view 

showing detachable mounting means for the up 
per denture. 

Figure 5 is a fragmentary plan view showing 
mounting means for the lower denture. 

Figure 6 is a plan View of a non-adjustable 
template for assembling the teeth of the upper 
denture. 

Figure 7 is a fragmentary inverted plan view 
showing the approximate positions assumed by 
an oscillating plate carrying the upper denture 
during a rotary grinding operation. 

Figure 8 is a sectional detail showing rotary 
grinding means in accordance With a modifica 
tion of the invention. 
The improved articulator includes upper and 

lower frame members 2 and 3 respectively, the 
latter serving as a base or support whilst the 
foiler is hingeably connected to the lower frame 
member as hereinafter described. Both frame 
rheinbers 2, 3 may be of Substantially triangular 
shape in plan whilst the lower frame member is 
provided at its rear end With a plurality of up 
standing supporting arms . Th upper frame 
member 2 is hingeably connected at its rear end 
as at 6 to the upper ends of these Supporting arms 
so that said upper frame ember may be moved 
rearwardly and laterally and SWung upwardly in 
relation to the lower frame member. 
The aforesaid hingeable connection is prefera 

bly spring influenced as indicated at T, and lo 
cated on the curved path of the occlusal plane as 
hereinafter described. A depending leg or Sup 
porting post 8 is carried at the front end of the 
upper frame naember, the lower end of this post 
being pointed as at 9 and adapted to rest upon 
an adjustable bearing surface on the lower 
frame member. 
In combination with the foregoing the inven 

tion includes a curved non-adjustable Supporting 
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2 
member or template 2 for assembling the teeth 
on the upper denture in the correct Occlusal align 
ment. 

It has been ascertained heretofore that when 
the human jaWS are closed the meeting edges of 
the teeth are located on a curved line which ex 
tends between the junction of the front incisor 
teeth to the hinged joint known as the temporo 
mandibular joint between the upper and lower 
jaws. This curved line forms part of a sphere 
Which is known in the art as the "curve of Spee' 
and it is highly important in setting up artificial 
dentures that the lower edges of the upper teeth, 
for example, should lie on this line. 

Naturally the diameter of this curve may vary 
With individual cases but I have ascertained, 
after considerable research and experiment, that 
satisfactory results are obtainable by using the 
Same average curve in each case. One Suitable 
curve is approximately of nine and one-half 
inches diameter and has been found to provide 
a curve on the occlusal plane which is not too 
severe, the jaw muscles serving to compensate 
for any slight differences in size in individual 
cases. It is to be understood, however, that the 
invention is not limited to this sized curve but 
that the latter may be varied according to Cir 
cumstances. 
The upper surface of the template 2 is curved 

both longitudinally and laterally to the shape in 
dicated in the preceding paragraph and the ten 
plate may be provided with a plurality of Sup 
porting legs 3 whereby it may be mounted upon 
the lower frame member 3 and accurately posi 
tioned, for example, by pin and Socket connections 

between the lower ends of Said legs and the as 
sociated frame member. When in position the 
curved surface of the template coincides with an 
arc passing through the aforesaid hingeable con 
nection 6 of the articulator as indicated in Fig 
ure of the drawing, so that the arrangement 
closely follows the structure of the hunnan jaW as 
aforesaid. 

I have also ascertained that the human teeth, 
When viewed in plan, are arranged in such a man 
ner that Straight lines drawn between the base 
of the two rear molars and the point between the 
cutting edge of the two incisor teeth gives a tri 
angle. This triangle is equilateral and Substan 
tially one-quarter of the size of the "Bonwill tri 
angle' which is known in the art and has its base 
located between the two condyles and its apex 
betWeen the two central incisor teeth at their 
cutting edge. The size of this Smaller triangle 
may be determined by dividing the opposite sides 
of the “Bonwill triangle' and joining these two 
points by a Straight line which is thus parallel 
to the base. The aforesaid Smaller triangle is 
marked as at 6 upon the upper surface of the 
non-adjustable template 2 to serve as a guide for 
positioning the teeth. 

Detachable mounting means for the usual plas 
ter models is provided on both the upper and 
lower frame members 2, 3 whereby a partly fin 
ished denture may be removed from the articul 
lator as before mentioned. As seen in Figures 1, 
2, and 4 of the drawing the mounting means on 
the upper frame member may comprise a denture 
supporting ring member 8 adapted to detachably 
engage a plurality of depending tongues or lugs 
9 carried by the Upper frame member, said ring 
member being provided With a plurality of cir 
cumferentially spaced slots 2 to accommodate 
said lugs. A radial screw 22 may be carried by 
each of the lugs 19, certain of Said Screws being 

2,061,484 
adapted to screw into co-aligned holes 23 in the 
ring member and also into the plaster or like 
models which are carried thereby. 
A section of the inner circumferential surface 

of the ring member 8 is preferably cut away and 
inclined upwardly and outwardly as at 26 whilst 
the remaining surface 2 is inclined upwardly alld 
inWardly So that When plaster or the like is poured 
into the ring it spreads into the aforesaid out 
Wardly inclined section 26 and forms a Wedge 
portion on said model which assists in holding 
the model in position. 
The mounting means on the lower frare nem 

ber 3 may consist of an aperture 28 formed 
through the frame member, a section of the Sur 
rounding Surface of the latter being cut away 
and inclined upwardly and inwardly as at 26a. 
whilst the remaining Surface 2a is inclined up 
Wardly and OutWardly, so that a Wedge-like por 
tion as aforesaid may be formed upon the lower 
plaster model. A plurality of ScreWS 3 are also 
accommodated in holes 32 in the lower frame 
member as seen in Figure 5 of the drawing, Said 
screws being screwed into the plaster model to 
assist in holding it in position. 

Associated with the foregoing is rotary grind 
ing means for moving portion of the upper frame 
member 2 carrying the upper denture in relation 
to the denture on the lower frame member. Said 
grinding means includes a vertical spindle 36 
which may be fixed at its lower end as at 3 to 
an oscillating plate member 38. A pulley 39 
may be mounted at the upper end of said Spindle, 
this pulley being adapted for connection to a 
power driven belt and provided with a depending 
sleeve 4 fitting within a hole or bearing 2 in 
the upper frame member 2. The spindle 36 
passes freely through a hole 43 extending through 
said sleeve and the pulley, and this latter hole 
is located off the centre of the sleeve and pulley 
so that the latter, when rotating, co-operates with 
the Spindle 36 and the bearing 42 to impart an 
eccentric movement to the OScillating plate men 
ber as hereinafter described. As seen more clear 
ly in Figure 4 of the drawing the Oscillating plate 
carries the aforesaid series of depending lugs or 
tongues 9 which accommodate the detachable 
ring member 8. 
Means are provided for preventing rotation of 

the oscillating plate 38 in relation to its associ 
ated frame member 2 and Such means may con 
sist of a plurality of guide pins 46 passing freely 
through guide holes 47 in the frame member and 
Secured at their lower ends to the Oscillating 
plate. Four of Such guide pins 46 may be em 
ployed as seen in Figure 3 of the drawing, in 
which case the guide holes near the front and 
sides of the frame member may be circular and 
of sufficient diameter to permit of relative move 
ment, between the two members 2 and 38 in a 
substantially circular path. A rear guide pin 46a 
passes through and bears against the sides of 
an elongated guide slot 4.7b in the upper frame 
member and it is believed that this slot causes 
the oscillating plate 38 to SWing in lateral and 
inclined forward and rear Ward directions as in 
dicated in Figure 7 of the drawing, in addition 
to the Substantially circular movement before 
mentioned. So that during the grinding operations 
a greater degree of movement is in parted to the 
incisor teeth of the denture than the movement 
to which the molars are Subjected, thus closely 
following the movements of the human jaw. 

According to a modification as illustrated in 
Figure 8 of the drawing, the aforesaid pulley 39 
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2,06i,484 
may be secured to the upper end of the Spindle 
36. In this instance said spindle passes freely 
through the hole or bearing 42 in the upper 
frame member and is provided at its lower end 
with an eccentric sheave or the like 49 fitted with 
in a hole 5 in the oscillating plate member 33. 
In either embodiment rotation of the pulley 39 
results in the oscillating plate 38 carrying the 
denture Supporting ring 3 being moved bodily 
in a Substantially circular path in relation to its 
asSociated upper frame member, Whilst the afore 
Said rear guide pin 46a and its associated guide 
slot 47b function to cause the denture Support 
ing plate to reciprocate laterally, forwardly and 
rearwardly together with the intermediate move 
ments therebetween. 
The aforesaid guide pins 46 are provided at 

their upper ends with enlarged heads 52 and one 
of these heads 52d may have an inclined annu 
lar face 53 adapted to fit within its associated 
guide hole which is preferably countersunk aS 
seen in Figure 1 of the drawing so that the 
denture Supporting ring 8 and the upper frame 
member 2 may be secured in the central occlusion 
position by simply screwing up the head 52a into 
engagement With its countersunk guide hole. 
The improved apparatus is capable of being 

employed in carrying out Several known nethods 
of Orienting and grinding artificial dentures and 
by way of example one suitable method is here 
inafter described. The occlusal plane of upper 
and lower 'bite blocks' is trimmed down until it 
is parallel With a line drawn on the patient's face 
from the external auditory meaters to the Wing of 
the nose and after registering central occlusion 
in the patient's mouth the upper “bite block' 
together with its plaster model is placed upon the 
triangle 6 on the non-adjustable template 2 
and temporarily held in position by Sticky WaX 
or the like. Whilst in this position the model is 
secured to the denture supporting ring 8 on the 
upper frame member by plaster or the like. The 
template is then removed and the lower "bite 
block' and its model mounted upon the lower 
frame member 3, the relative positions of the 
two bite blocks agreeing with the position which 
was previously registered in the patient's mouth. 
After the lower modei has been pastered to the 
lower frame member, as aforesaid, the two bite 
blocks are removed from their models and re 
placed by temporary denture plates composed of 
wax or the like. The template 2 is again placed 
in position and the upper teeth fixed to the re 
spective wax plate, the template serving as a 
guide for correctly positioning the teeth. The 
lower teeth may be then fixed to their wax plate 
and readily Set to the teeth on the upper plate. 
A coating of carborundum powder and glycerine 
may be applied to the teeth and the latter ground 
together by the rotary grinder. The permanent 
denture plates may be then fixed to the teeth by 
vulcanizing in a “flask' or in any other suitable 
ale. 
Various alterations, modifications and/or addi 

tions may be embodied in the foregoing Without 
departing from the spirit and scope of the inven 
tion as defined by the appended claiins. 
Having now described my invention what I 

claim as new and desire to Secure by Letters 
Patent is 

1. Apparatus for use in the formation of arti 
ficial dentures comprising in combination upper 
and lower frame members hingeably connected 
together at a point approximating the position 
of the temporomandibular joint in the human 

3 
jaw, a template having a curved upper Surface 
forming part of an imaginary Spherical Surface 
of predetermined diameter and mounting means 
for supporting said template upon the articulator" 
in only one single predetermined operative posi 
tion so that the curved upper Surface of the 
template coincides with an arc passing through 
said hingeable connection. Whereby the same tem 
plate in the same particular attitude may be 
employed for setting up artificial dentures for 
patients having jaws of average size and shape, 
in combination. With detachable mounting means 
for securing an upper denture and its plaster or 
like model to the upper frame member, said 
mounting means comprising a detachable den 
ture model holding ring, a section of the inner 
circumferential Surface of which is cut a Way and 
inclined upwardly and outwardly whilst the re 
maining surface is inclined upwardly and in 
Wardly so that when plaster or the like is poured 
into said ring it spreads into the aforesaid Sec 
tion and forms a wedge portion on the mode: 
said wedge portion and cut away Section thus 
forming a dovetailed connection. Which assists 
in removably holding said model in position for 
the purpose Specified. 

2. Apparatus for use in the formation of arti 
ficial dentures comprising in combination upper 
and lower frame members hingeably connected 
together at a point approximating the position 
of the temporomandibular joint in the human 
jaw, a template having a curved upper Surface 
forming part of an imaginary Spherical Surface of 
predetermined diameter and mounting means for 
Supporting said tenplate upo: the articulator in 
only one single predetermined operative position 
So that the curved upper Surface of the template 
coincideS With an arc passing through Said hinge 
able Connection. Whereby the same template in 
the same particular attitude may be employed 
for Setting up artificial dentures for patients 
having jaws of average size and shape, in com 
bination with detachable mounting means for se 
curing the upper denture and its plaster or like 
model to the upper frame member, said mounting 
means comprising a detachable denture model 
holding ring, a Section of the inner circumfer 
ential Surface of Which is cut a Way and inclined 
upWardly and OutWardly Said upper frame mem 
ber and the denture holding ring being provided 
With interfitting tongue and slot connections, 
and a plurality of Screws adapted to hold the ring 
in position, each said Screw passing through co 
aligned holes in One of Said tongues and an ad 
jacent part of the ring and extending inwardly 
or radially thereof So that said screws may be 
embedded in the plaster or like model for the 
purpose Specified. 

3. In apparatus for use in the formation of 
artificial dentures, the combination with upper 
and lower frame rilenbers hingeably connected 
together of mounting means for detachably se 
curing the lower denture and its plaster or like 
model to the lower frame member, said mount 
ing means comprising a lower frame member 
Which is provided with an aperture, a section of 
the frame member surrounding said aperture be 
ing cut away and inclined upwardly and inwardly 
whilst the remaining surface is inclined upwardly 
and outwardly so that when plaster or the like 
is poured into the aperture it spreads into the 
aforesaid Section and forms a Wedge portion on 
the said nodel Said Wedge portion and cut away 
Section thus forming a dove-tailed connection 
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which assists in holding Said model in position 
for the purpose specified. 

4. In apparatus for use in the formation of 
artificial dentures, the combination. With upper 
aid lower frame members hingeably connected 
together of inounting means for detachably Se 
curing the lower denture and its plaster or like 
model to the lower frame member, Said mounting 
means comprising a lower frame member which 
is provided with an aperture, a Section of the 
frame member surrounding said aperture being 
cut away and inclined upwardly and in Wardly 
and the remaining surface being inclined up 
wardly and OutWardly, and a plurality of ScreWS 
accommodated in screwed holes in the lower 
frame member and capable of being extended 
into said aperture so that they may be embedded 
in the plaster or like model for the purpose Speci 
fied. 

5. In apparatus for use in the formation of 
artificial dentures, the combination with upper 
and lower frame members hingeably connected 
together of rotary grinding means for moving the 
portion of the upper frame member carrying the 
upper denture in relation to the denture on the 
lower frame member, said rotary grinding means 
comprising an Oscillating plate member adapted 
to carry the upper denture, a plurality of guide 
pins for securing said oscillating plate to the up 
per frame member, certain of said pins being ac 
commodated within substantially circular guide 
holes in the upper frame member Whilst a guide 
pin which is located adjacent to the rear of the 
upper denture is accommodated within and 
adapted to bear against the sides of an elongated 
guide slot in said frame member, a single eccen 
tric device being provided for effecting relative 
novelinent between said oscillating plate and the 
upper frame member Substantially as and for the 
purpose Specified, 

6. in apparatus for use in the formation of 
artificial dentures, the combination with upper 
and lower fraine members hingeably connected 
together, of rotary grinding means for moving 
the portion of the upper frame member carry 
ing the upper denture in relation to the denture 
on the lower frame member, said rotary grind 
ing means comprising an oscillating plate mem 
ber adapted to carry the upper denture, a plu 
rality of guide pins for securing said oscillating 
plate to the upper frame member, certain of said 
pins being accommodated within substantially 
circular guide holes in the upper frame member 
whilst a guide pin which is located adjacent to 
the rear of the upper denture is accommodated 
within and adapted to bear against the sides of 
an elongated guide slot in Said frame member, 
a single eccentric device being provided for ef 
fecting relative movement between said oscillat 
ing plate and the upper frame member, said ec 

2,061,484 
centric device including a spindle fixed at its 
lower end to said oscillating plate, a bearing On 
Said upper frame member and a pulley rotatable 
in Said bearing, said spindle passing freely 
through a hole in said pulley which hole is located 
off the pulley center for the purpose specified. 

7. In apparatus for use in the formation of 
artificial dentures, the combination with upper 
and lower frame members hingeably connected 
together of rotary grinding means for moving 
portion of the upper frame member carrying the 
upper denture in relation to the denture on the 
lower frame member, said rotary grinding means 
comprising an oscillating plate member adapted 
to carry the upper denture, a plurality of guide 
pins for securing said oscillating plate to the up 
per frame member, certain of said pins being ac 
commodated within substantially circular guide 
holes in the upper frame member whilst a guide 
pin which is located adjacent to the rear of the 
upper denture is accommodated within and 
adapted to bear against the sides of an elongated 
guide slot in said frame member, a single eccen 
tric device being provided for effecting relative 
movement between said oscillating plate and the 
upper fraine member, Said eccentric device in 
cluding a Spindle mounted in a bearing on the 
upper frame member, a pulley fixed to said spin 
dle, an eccentric sheave fixed adjacent to the 
lower end of said spindle and accommodated 
Within a hole in said oscillating plate member 
for the purpose specified. 

8. For use in a dental articulator or the like 
of the kind indicated, a denture holding ring 
adapted for detachable connection to an upper 
frame member of the articulator, a section of 
the inner circumferential Surface of said ring 
being cut away and inclined upwardly and out 
Wardly whilst the remaining part of said sur 
face is inclined upWardly and inwardly sub 
stantially as and for the purpose specified. 

9. For use in an articulator or the like of the 
kind indicated, an upper frame member carry 
ing rotary grinding means which comprises an 
oscillating plate member, a plurality of guide 
pins for Securing Said oscillating plate to the 
frame member, said pins being accommodated 
Within guide apertures in the upper frame mem 
ber, certain of Said apertures being of substan 
tially circular shape whilst an aperture adjacent 
to the rear of Said Upper frame member is elon 
gated longitudinally of the articulator, and a 
Single eccentric device for effecting relative move 
ment between said OScillating plate and the up 
per frame member the pin in said elongated ap 
erture being of circular cross section and adapt 
ed to bear against the Sides Of the aperture and 
to move longitudinally thereof susbtantially as 
and for the purpose Specified. 

LESLIE NORMAN ROEBUCK. 

5 

10 

5 

20 

30 

35 

43 

50 

5 5 

60 


