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Patented Nov. 21, 1950 2,531,222 

UNITED STATES PATENT OFFICE 
2,531.222 

TOOTH POSITONING APPLIANCE 

Harold D. Kesling, La Porte, Ind. 
Application November 25, 1946, Serial No. 712,212 

(C1.32-14) 8 Claims. 

The present invention relates generally to den 
tal devices and to means and methods of forming 
the same, and more particularly to a tooth posi 
tioning appliance or tooth positioner which is 
adapted to surround the teeth of a Wearer for 
directing the teeth and the arch forms towards 
the assumption of preselected ideal positions, and 
to a flask device in which the tooth positioning 
appliance is formed and to the method of form 
ing the tooth positioning appliance by employ 
ment of the flask device. m 
The present application is a continuation in 

part of my Copending application, now aban 
doned, Serial No. 495,870, filed July 23, 1943, for 
Tooth POSitioning Appliance. 
The present new appliance grew out of a long 

felt need in dentistry for a simple tooth positioner 
that would influence all of the teeth to flow into 
their best possible position with relation to One 
another without any interference from bands Or 
wires, that would be effective under functional 
forces, that would produce arch form in accord 
ance with type, that would attain the desired 
harmony between facial features and tooth air 
rangement, and that would Serve as a retainer 
to conserve all the advantages gained above. 
In the last few years much has been said and 

written about lack of bony base, mesial drift, 
bimaxillary protrusion, bimaxillary bony retiru 
sion, and so forth. Ali of this has been expressed 
because of a realization of a lack of harmony 
and balance between the teeth, the jaws, and the 
features of the face. Perhaps no two operators 
would agree upon a certain pattern or profile as 
a typically beautiful face. It is quite encourag 
ing that those teeth that have sufficient space in 
the denture to assume an upright position over 
their bony bases produce a pleasing profile and 
dentures of which the teeth are stable under 
functional forces. Perhaps this will be the media, 
by which orthodontists in general Will finally 
agree to Some extent as to what constitutes bal 
ance and harmony of the dentures and facial 
contour. 

Except in the presence of abnormal muscular 
habits, teeth that are unhampered by proximal 
contacts or inclined plane interference tend to 
assume positions which are stable as Well as in 
balance with one another and with the imme 
diate tissues surrounding them. Therefore, the 
diagnosis and plan of treatment of the average 
orthodontic case is greatly simplified when we 
accept our limitations of bone development and 
leave in each arch only those teeth which Will 
have sufficient space to be positioned upright 
and properly rotated, with correct proximal con 
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tacting. Then, with the mechanics now at hand, 
the maxillary denture can be placed in its proper 
relation to the mandibular. With the exception 
of cases with exaggerated bone deformities, ortho 
dontic cases have a very favorable prognosis 
when treated in this simple and realistic manner. 
It would be ideal to have a case treated from 
start to finish with an appliance that did not 
interfere with the proximal contacting of the 
teeth nor increase their meSial-distal dimensionS. 
To date, the profession has not been favored with 
an appliance that would adequately control the 
teeth that required major movements without 
banding or capping these teeth. 

However, the present tooth positioning appli 
ance is an active treating appliance for the final 
artistic positioning of the teeth as well as an effec 
tive retaining device. The appliance allows the 
teeth to fiow into their most ideal position with 
out interference from bands, caps, or Wires. Also, 
this appliance is most effective under functional 
forces. The proved practicability of the tooth 
positioning appliance is for the final artistic po 
sitioning and retention of the teeth of cases that 
have already had basic treatment completed with 
a conventional type appliance. Basic treatment 
need only be carried until each tooth is properly 
rotated and is approaching its desired position. 
Arch form need not be ideal, slight Spaces may 
remain, overbites may still be exaggerated, and 
mesial-distal or buccal-lingual relationships of 
the maxillary teeth to the mandibular need not 
be perfect so long as the cusps are starting into 
their proper inclined plane relationships. 

If basic treatment has been properly accom 
plished, each tooth will have sufficient Space in 
the arch. The material of the positioner allows 
it to stretch over the teeth, and While it is being 
worn its resiliency influences each tooth toward 
its position in the predetermined pattern, or set 
up. Experience has shown that in this way arch 
forms may be modified, slight rotations may be 
accomplished, and axial position influenced. 

In the past, after Orthodontic treatment has 
been completed, the average orthodontist has de 
pended upon nature to settle the teeth into posi 
tions of balance and harmony. Examination of 
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a cross section of orthodontic cases throughout 
the country reveals that this procedure has been 
disappointing, even where treatment has been 
carefully executed. 
When the positioner is applied at the end of 

major tooth movements, it takes advantage of 
the fact that in this condition the teeth are most 
susceptible to its gentle forces. The teeth are 
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unstable from previous manipulation and respond 
to the influence of the positioner very readily. 
Not only does the positioner maintain the advan 
tages gained by the conventional treatment, but 
the teeth are actually influenced toward more 
harmonious and stable positions through its 
Wearing. 
Not infrequently, teeth of individuals under 

orthodontic treatment are tipped into abnormal 
axial positions. This is especially true in the 
molar and premolar areas where the teeth are 
invariably tipped buccally. With the tooth posi 
tioning appliance, this condition can be correct 
ed in the setup, and in the mouth the positioner 
Will influence the teeth, not only by reducing 
the arch width, but also by the functional forces 
working through the occlusal surfaces of the 
teeth, their roots being thrown buccally and 
their crowns lingually. Teeth so positioned 
with the tooth positioning appliance will more 
nearly approximate the axial positioning of the 
same teeth in nonorthodontic normals. 
As basic treatment is completed in severe class 

II, division 1 cases, the maxillary anteriors often 
assume a lingual axial inclination. This posi 
tion is inevitable because of the distance the in 
cisal edges of these teeth must travel lingually 
in order to reach class Irelationship to those 
of the mandibular incisors. When using the 
tooth positioning appliance, it is cuite convenient 
to exaggerate the labial axial inclination of these 
teeth "on the setup, and through the appliance 
influence them into their normal positions. This 
same condition will often prevail in cases where 
it is necessary to eliminate some of the “dental 3 
units in order to complete basic treatment prop 
ery. 
When using the tooth positioning appliance 

for the final positioning 'of the teeth, it is not 
necessary that rail of the teeth completely inter 
leck in inclined plane relationship before basic 
treatinent is discontinued. If the maxillary 
buccal teeth are approaching their normal rela 
tionship both buccolingually and inesiodistally 
to their antagonists in the mandibular, arch, the 
teeth can be forced into the positioner, and it 
will influence all the teeth toward their complete 
interdigitation. If it is necessary to shift the 
mandible laterally or nesially in order to en 
gage the positioner, the proper force for posi 
tioning these teeth will be brought into play 
When the patient, after seating his teeth into 
the positioner, carries the mandible back into 
its normal position. The functional forces will 
add greatly to reduce this type of discrepancy, 
if the patient is not lazy and works against any 
shift of the mandible created by the positioner. 
There are some types of major tooth move 

ments that the conventional type of appliance 
has utterly failed to produce. Deep overbites 
are corrected not by the depression of the an 
terior teeth but by the elevation of the other 
teeth to their line of occlusion. There, surely are 
cases of closed-bite malocclusion in which the 
most favorable treatment would be the depres 
sion of the anterior teeth rather than the eleva 
tion of the posterior teeth. Since the pressure 
required to elevate teeth is very light compared 
with that necessary to depress teeth, generally 
speaking, all conventional types of appliances ele 
vate the posterior teeth in these closed-bite cases 
rather than depress the anterior teeth. 
When dealing with such cases, the intelligent 

arrangement of the teeth on the setup would be 
an almost end-to-end relation of the anterior 
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teeth. An appliance processed from such an 
arrangement and worn by the patient would not 
only throw all the occlusal forces onto the an 
terior teeth, but also through the elasticity of 
the appliance would give additional "kick' to 
this depressing action. No other appliance pre 
viously available to the profession has such possi 
bilities. Only as the anterior teeth are depressed 
would the appliance influence the posterior teeth 
to any great extent. Certainly the most active 
force would be toward the depression of the an 
terior teeth. 
The positioner is an ideal retaining device, be 

cause it not only retains the arch form and tooth 
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positioning within the arch, but also retains the 
cerrect relationship between the maxillary and 
mandibular arches. It will go into place and 
function even though there has been a slight re 
lapse of the case. When in place it has the 
proper stimulus to iron out the relapse and again 
position the teeth as they were arranged in the 
predetermined pattern. As the conventional 
types of retainers are rigid, they do not allow 
for slight changes which are inevitable in any 
dentuie. The positioner is flexible and accom 
modates itself to these changes that accompany 
the settling of the teeth. 
The tooth positioning appliance has been used, 

and has possibilities for extensive use in the 
future, as an appliance to stabilize teeth of in 
dividuals who have had orthodontic treatment. 
It can be of equal benefit for cases that have not 
had treatment but which are prone to drift into 
traumatic malocclusion perhaps through lack of 
function. By using this new technique of final 
positioning of the teeth, it is possible to remove 
the conventional type of device from four to six 
months earlier than is practical under the usual 
form of treatment. Besides ireducing the op 

:) erator's chair time, the patients appreciate the 
shortening of treatment. When the positioner 
is properly worn, each tooth is being forced to 
ward its best possible position, not only in rela 
tion to the "teeth of its own arch, but also in 
relation to the teeth of the opposite arch. Slight 
spaces are closed, moderate rotations are ad 
justed, maxillary and mandibular discrepancies 
are corrected, and proper interdigitation of the 
maxillaiy and mandibilar teeth is achieved. 
Axial positioning is changed, not only by the 
pressures exerted on the buccal, lingual, and 
iabial surfaces of the teeth, but also by the func 
tional forces exerting pressure on the occlusal 
surfaces of the teeth. This is especially true of 
the posterior teeth. 
The day of prolonged wearing of orthodontic 

devices is past. The major tooth movements 
necessary to properly accomplish the basic treat 
ment of most orthodontic cases: can be completed 
in about twelve months, if the active treatment is undertaken at the most opportune time. Many 
cases can have the bands on and off in from six 
to eight months, providing that the final posi 
tioning is to be accomplished, not by bands and 

5 wires, but with the present tooth positioning ap 
pliance. 
The tooth positioning appliance has many 

other uses than the final positioning and reten 
tion of teeth as set out above. For example, 
closed-bite cases have been successfully corrected 
without the use of any other device than the 
tooth positioning appliance. Major tooth move 
ments can be accomplished by the use of a series 
of tooth positioning appliances formed to pro 
gressively change the position of the teeth and 
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the forms of the arches. Other uses will sugges 
themselves to those skilled in the art. . 
The present novel flask device and the method 

of employing it to make the present tooth posi 
tioning appliances affords an efficient and accu 
rate apparatus and method of forming the tooth 
positioning appliances which is radically differ 
ent from anything heretofore found in the den 
tal art. - 

. Therefore, it is an object of the present inven 
tion to provide a novel tooth positioning appli 
ance or tooth positioner which will influence all 
of the teeth of an individual to flow into their 
best possible position. With relation to one another 
after basic treatment by bands or wires and the 
removal from the teeth of any such bands or 
Wires. 
Another object is to provide a novel tooth po 

Sitioning appliance that produces arch form in 
accordance with type and that is effective under 
functional forces. 
Another object is to provide a novel tooth po 

Sitioning appliance that attains the desired har 
mony between facial features and tooth ar 
rangement. 
Another object is to provide a novel tooth po 

Sitioning appliance that serves as a retainer to 
conserve all advantages achieved in the posi 
tioning of teeth thereby. 
Another object is to provide a novel tooth po 

Sitioning appliance which may be worn in the 
mouth With a minimum of discomfort to the user 
and which reduces mouth breathing when worn 
While Sleeping. 
Another object is to provide a novel tooth po 

Sitioning appliance which is easily and readily 
renoved from the mouth of a user and which is 
adapted to be worn with excellent results for se 
lected periods of time. 
Another object is to provide a novel tooth po 

Sitioning appliance of resilient deformable mate 
rial which is adapted to effect the final posi 
tioning of the teeth and the arch form of the 
USe. - 

Another object is to provide a novel tooth po 
Sitioning appliance which materially reduces the 
period of time that braces and bands are required 
on badly out-of-position teeth and which is 
adapted to complete the positioning of the teeth 
in a more efficient and effective manner than can 
be achieved by employing the presently used 
wires or bands through to the completion of the 
Straightening effort. 
Another object is to provide a novel tooth po 

Sitioning appliance of elastic deformable mate 
rial which is formed to surround both upper and 
lower teeth of a user and which is adapted to ap 
ply a gentle pressure to out-of-line teeth until 
the ideal preselected position thereof is attained. 
Another object is to provide a novel device for 

forming the present tooth positioning appliance 
which is efficient in operation and which pro 
wides a tooth positioning appliance of proper con 
figuration and relationship of teeth receiving 
cavities. 
Another object is to provide a novel flask and 

asSociated Spacer element in which the present 
novel tooth positioning appliance is readily, ac 
curately, and efficiently formed. 

Another, object is to provide a novel method 
of forming the present novel tooth positioning 
appliance which is efficient and which achieves 
accurate results. 
Another object is to provide a novel tooth po 

sitioning appliance which may be applied and 
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6 
removed by a user with a minimim of instruc 
tion. So that maximum advantages obtain. 
Other objects are to provide a novel flask for 

forming the present novel tooth positioning ap 
pliance, which is sturdy in construction, which 
may be readily employed by technicians or other 
instructed personnel, which is inexpensive, 
which is readily fabricated, and which incorpo 
rates numerous other advantages. 

Still other advantages are to provide a novel 
method of forming the present novel tooth posi 
tioning appliance which may be readily followed 
by laboratory technicians or other instructed 
perSonnel, which is productive of a maximum 
number of appliances with a minimum number 
of rejects, and which incorporates other advan 
tages. - 

Other objects and advantages, in addition to 
the foregoing, are apparent from the following 
description taken with the accompanying draw 
ings, in which: 

Fig. 1 is a plan view of a plaster model of the 
upper teeth of an individual prior to application 
of the present tooth positioning appliance; 

Fig. 2 is a plan view of a plaster model of the 
lower teeth of an individual prior to application 
of the present tooth positioning appliance; 

Fig. 3 is a Side elevational view of the plaster 
models shown in Figs. 1 and 2 showing the upper 
and lower teeth in closed or occluded relation; 

Fig. 4 is a plan view of a plaster model involv 
iing the Same teeth shown in Fig. 1, but showing 
these teeth disposed in the desired straightened 
relationship after dissection from an original 
plaster model and resetting by wax or other suit 
able material; 

Fig. 5 is a plan view of a plaster model involv 
ing the same teeth shown in Fig. 2, but showing 
these teeth disposed in the desired straightened 
relationship after dissection from an original 
plaster model and resetting by wax or other 
suitable material; 

Fig. 6 is a side elevational view showing the 
plaster models of Figs. 4 and 5 with the teeth in 
closed or occluded position; 

Fig. 7 is a central vertical cross-sectional view 
through the center element of the present, novel 
fiask taken on the line - of Fig. 8: 

Fig. 8 is a plan view of the center element of 
the present novel flask; 

Fig. 9 is a central vertical cross-sectional view 
through the lower base of the present novel flask 
taken on the line 9-9 of Fig. 10; 

Fig. 10 is a plan view of the lower base of the 
present novel flask; 

Fig. 11 is a plan view of a spacer element em 
ployed in the instant novel method of forming 
the tooth positioning appliance; 
: Fig. i2 is a side elevational view of the spacer 
element shown in Fig. 11; 

Fig. 13 is a side elevational view of the upper 
and lower bases of the flask separated by the 
Spacer element, the upper and lower bases hav 
ing formed therein plaster models of reset upper 
and lower teeth from which a tooth positioning 
appliance is to be formed; 

Fig. 14 is a side elevational view of a preshaped 
piece of resilient deformable material from which 
a. tooth positioning appliance is to be formed; 

Fig. 15 is a plan view of the upper and lower 
bases of the flask as shown in Fig. 13, but with 
the spacer replaced by the center element; 

Fig. 16 is a central vertical cross-sectional view 
on the line 6- 6 of Fig.15; 

Fig. 17 is a side. elevational view of the flask 
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with plaster models of reset teeth in the upper 
and lower bases, as shown in Figs, 15 and 16, 
but separated from the central element. by the 
presence in the central element of an elastic 
moidable piece of material such as is shown in 
Fig. 14; 

Fig. 8 is a plan view of the upper base of the 
flask With a plaster model of reset teeth formed 
therein; 

Fig. 19, is a plan view of a tooth positioning ap 
pliance formed in the present flask showing the 
configuration thereof before trimming to mouth 
Size; 

Fig, 20 is a vertical cross-sectional view on line 
20-20 of Fig. 19; 

Fig. 21 is a plan view of a finished tooth posi 
tioning appliance; 

Fig. 22 is a vertical cross-sectional view on the 
line 22-22 of Fig. 21; 

Fig. 23 is a vertical cross-sectional view on the 
line 23-23 of Fig. 21; 

Fig. 24 is a vertical cross-sectional view on the 
line 24-24 of Fig. 21; 

Fig. 25 is a side elevational view of the fin 
ished tooth positioning appliance. 

Referring to the drawings more particularly by 
reference numerals, a tooth positioning appliance 
30 embodying the teachings of the present inven 
tion is shown in Figs. 21 through 25, and con 
prises a body 3 of resilient deformable material, 
Such as Soft Vulcanizagle rubber of suitable for 
nula, either pure or synthetic. The body 3 is 
of integral construction and includes an upper 
portion-32 of U croSS Section and a lower portion 
33 of inverted U cross section, the bights of the 
U-shaped upper and lower portions 32 and 33 be 
ing in abutting merging rélation, as is clear from 
Figs. 22 through 24. The legs of each of the U 
Shaped portions 32 and 33 merge with each other, 
as is clear from Figs. 21, 22 and 24, so that in 
effect there exist an upper trough and a lower 
trough. The inside of the inner Surfaces of the 
legs and the bight of the upper portion 32 are 
formed with teeth impressions 35, which corre 
spond to the teeth of the intended wearer disposed 
in predetermined ultimate positions of movement. 
Similarly, the inner surfaces of the legs and bight 
of the lower portion 33 are formed with teeth 
is pressions 36 of the lower teeth of an intended 
wearer disposed in predetermined ultimate posi 
tions of movement. It is clear from Figs. 21. 
through 25 that the depths of the upper portion 
32 and the lower portion 33 are greater than the 
depths cf the upper and lower teeth of the in 
tended user so that portions are provided fitting 
over the gums of the wearer. The outer walls 
of the legs of the upper, and lower portions 32 
and 33 are formed for comfortable fit in the nouth 
Of the intended wearer, which is obvious from 
the drawings. 

Preferred embodiments of the present novel 
fiask and the spacer used therewith are illus 
trated in Figs. 7-13 and 15-18, and are indicated 
broadly by the reference numerals 40 (Figs. 15 
and 16) and at (Figs. 11 and 12). 
The flask 40 includes a lower base 43, an upper 

base 84, and a center element 45. A preferred 
form of the lewer base 43 is clearly shown in 
Figs. 9 and 10. The lower base 43 is substan 
tially U-shaped in plan and includes a bottom 
46. Extending upwardly from the bottom 46 is 
a continuous Waltil having a vertical inner face 
defining the sides of a trough 48 which is of U 
shape in plan. The wall 47 increases in height 
from the bight to the ends of the legs thereof, 
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as is clear from the drawings, Hence, the upper 
face of the lower base 43 is an inclined plane 
from bight to leg ends, preferably at an angle 
of between seven (7) and eight (8) degrees 
to horizontal, as is shown in Fig. 9, Wertical 
OpeningS. 49 are provided in the trough 48 through 
the bottom 46, and vertical openings 50 are pro 
vided in Solid enlarged portions 5f and 52 of the 
Wall 47 for purposes described below. Aluminum, 
ailuminum alloys, and many other metals have 
been found Suitable materials from which to cast 
or otherwise form the lower base 43, both from 
manufacturing and cost points of view. 
The upper base 44 is identical with the lower 

base 43 in respect to form and material, and, 
therefore, detailed description is unnecessary. In 
the drawings, the Same reference numerals em 
ployed in respact to the lower base 43 are applied 

... to the upper base 44. 
20 
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The center element 45 is shown in Figs. 
and 8. In plan, the center element 45 has the 
Same outline as the lower base 43 and the upper 
base 44; in elevation, it presents upper and lower 
faces in converging planes from bight to leg ends 
of Selected degrees to dispose the bottoms 46 of 
the upper end lower bases 43 and 44 in parallel 
planes when the flask 40 is assembled (Fig. 16). 
The center element 45 includes an opening 53 
which is U-shaped in plan and which is of the 
Same plan outline as the troughs 48 of the bases 
63 and 4. The opening 53 is defined by the ver 
tical inner face of a continuous wall 54, the outer 
face of which is also preferably vertical. An 
chored in enlarged portions 55 and 56 of the 
Wall 54 are guide pins 57 which are of a diameter 
to Snugly enter the openings 5 of the bases 43 
and 44. Should it be desired to provide upper 
baseS 44 with openings 5f out of vertical align 
ment with openings 5 of the lower base 43, the 
upper portions of the pins 57 will, of course, be 
Suitably offset in relation to the lower portions in 
Grder to enter the offset openings 5. Separate 
upper and lower piras may be employed in place 
of the continuous pins 57, if desired. The center 
eleinent 45 is preferably formed of the same ma 
terial as the bases 43 and 44. 

It is apparent from the drawings and the de 
Scription of the flask 40 that the troughs 48 of 
the bases 43 and 4 are intended to be of a form 
and Size to accommodate plaster models of the 
lower and upper teeth of an individual. Hence, 
flasks 46 of Several sizes may be made to ac 
commodate the range of arc size and formation 
found in the human mouth. 
The Spacer 4. Showa in Figs. 11 and 12 is em 

ployed with the flaski, 40 in a manner pointed 
out below in a description of the present novel 
method of making the tooth positioning appli 
ance 30. The spacer 4? is of the configuration 
clearly shown in Figs...li and 12, and is adapted 
to replace the center element 45 of the fiask 40 
in one step of the present novel method of form 
ing the appliance 30. In plan, the Spacer 6 is 
Substantially the same shape as the center ele 

5 ment 45 in that portion of the latter remaining 
were the latter cut through on dotted lines 58 
and the thin segment of the wall 54 discarded. 
in elevation, however, the angle between upper 
plane 59 and lower plane 60 of the spacer 4, 
is Smaller by a predetermined degree than the 
angle defined by the planes of the center seles 
nerat 45. Upper and lower aligning pins 63 and 
64, respectively, are provided in enlarged por 
tions 65 and 66, the latter being offset forwardly 
from the former a predetermined amount for 
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a purpose described below. The pins 63 and 64 
are disposed for engagement in the openings 50 
of the upper and lower bases 43 and Aé. Con 
sidering Fig. 13, it is to be observed that the 
Spacer 4 disposes the bottom 46 of the upper 
base 4A. in converging relation with the bottom 
68 of the lower base 43, from leg ends to bight, 
and disposes the lower base 43 forwardly of the 
upper base 44. 
The present novel method of forming the tooth 

positioning appliance 30 with the fiask and 
the Spacer 4 involves the initial step of form 
ing plaster casts of the upper and lower teeth of 
an individual for whom an appliance, is to be 
formed. From the plaster casts, plaster models 
of the upper and lower teeth designated and 

, respectively (Figs. 1 and 2), are made by any 
of the well-known methods and from any suit 
able material, such as plaster of Paris. The 
models and include plaster upper and lower 
teeth 72 and 73, respectively, which are the same 
in form and location as the corresponding teeth 
in the mouth of the individual to be treated. 
Two SetS of plaster models may be made, if de 
sired, in order to keep one set as a case record 
and to serve as a guide in respect to the status of 
the teeth of the individual at the time the tooth 
positioning appliance 30 is formed. 
The paster teeth 2 and 3 of one set of mod 

els 7 and are dissected from their base and 
reset by the use of suitable wax 4 in the desired 
ultimate positions of movement; that is, each 
tooth is placed in the position it is desired it to 
Occupy in the mouth of the individual being 
treated after the tooth positioning appliance 3. 
has accomplished its work. At the time the pas 
ter teeth 72 and 3 are reset in wax, the plaster 
mount is reformed by scraping or filling to bring 
the arches into correspondence with the teeth as 
reset for both upper and lower teeth 72 and 73. 
Plaster models is and 77 of the upper and lower 
teeth, respectively, with the teeth 72 and 3 
reset and the arches modified in accordance 
therewith are illustrated in Figs. 4 and 5. 

In FigS. 3 and 6, respectively, the occluded re 
lation of the teeth of an individual before treat 
ment and as is expected to exist after treatment 
are shown. The teeth of the individual being 
treated will assume the positions of Fig. 6 after 
treatment with the appliance 30. 

Plaster casts are made from the plaster models 
76 and . From the plaster cast formed from 
the plaster model T", a plaster model 80 is formed 
in the lower base 43 in the relationship clearly 
shown in Figs. 13, and 16–18. Plaster forced 
into the openings 49 assist in anchoring the 
model 3. ...ihe plaster material Surrounding the 
teeth island is cut down flush. With the inclined 
plane of the lower base 43, leaving the teeth and 
gum portions upstanding therefrom. 
From the plaster cast formed from the paster 

model S, a plaster model 8 of the reset upper 
teeth is formed in the upper base 43. The re 
lationship of the teeth formed in the upper base 
as in respect to the teeth formed in the Iower 
base 43 is the occluded relationship, and is de 
termined by the insertion between the upper and 
lower bases 3 and 46 of the Spacer 3, as is 
clearly illustrated in Fig. 13. The pasternate 
rial, Surrounding the teeth island in the upper 
base it is also cut down flush with the inclined 
plane of the upper base 34, leaving the teeth and 
gum portions upstanding therefrom. - 

After the plaster forming the model of the 
upper teeth, formed in the upper, base 44. aaS 
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hardened, the spacer f is removed from between 
the lower and upper bases 3 and A4. Attention 
is directed to the fact that the center element 
45, when placed between lower and upper bases 
Á3 and 44, disposes the teeth of the models 89 
and 8, as is shown in Fig. 16, i.e., the lower teeth 
are Spaced from and are to the rear of the up 
per teeth, being in the at-rest position which 
the teeth of an individual normally assume when 
at rest. The aforementioned relationship of the 
pins and the angles of the planes of the Spacer 
4. and center element 35 effect this important 
disposition. 
Into the center element 45 is placed a piece of 

Vulcanizable rubber preferably of the form of the 
opening 53 thereof. AS is ShoWin in Fig. 17, the 
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piece of rubber may extend a fraction of an inch 
above and below the diverging planes of the cen 
ter element 35. The lower and upper bases 33 
and it with the plaster nodels 8 and 8 there 
in are disposed in relation to the center element 
45, as is shown in Fig. 17. Heat to a sufficient 
degree, as 300-400 F., is applied in any suitable 
manner, Such as by applying electric plaques to 
the upper and lower bases 84 and 33 (not shown). 
PreSSure is applied to the bottoms 6 of the 
lower and upper bases 3 and 45 to press the plas 
ter teeth carried by each into the rubber piece 
in the center element 45, any desired suitable 
mechanism. Such as a vise or compress being emi 
poyed. The preSSure is applied in a gradual 
manner So that, over a period of Substantially 
thirty minutes, the lower and upper bases 3 and 
44. Will be moved into contiguous relation with 
the center element 45. This relationship of the 
bases 43 and 44 and the center element 35 is 
shown in Fig. 16, the plaster teeth being dis 
posed in the above-mentioned at-rest position 
which the teeth of an individual aSSune When 
relaxed. It is manifest that temperatures and 
pressures will wary With material employed for 
the positioner. 39, and for other reasons, con 
trol of these factors being within the skill of any 
technician. 

It is to be observed that the pins 57 of the cen 
ter element 5 are received into the vertical 
openings 59 in the lower and upper bases 43 and 
(44 as pressure is applied to the bases i3 and 4. 
during the forming of the appliance 3), as just 
described. 
After the heated vulcanizable rubber piece dis 

posed in the center element 45 is permanently 
formed With the teeth and gum impressions of 
the models 8 and 8, the formed rubber piece 
is removed from the center element 45, the same 
being shown in Figs, 19 and 20 and indicated 30' 
for purposes of reference. The thick walls of the 
appliance 3' are trimmed down to a thickness 
and form so that the finished tooth positioning 
appliance 38 (Figs. 21 through 25) readily adapts 
itself to the mouth of the intended Wearer. 

It is to be noted that the tooth positioning ap 
pliance 3) is thus formed with upper and lower 
teeth impressions in positions of ultinate move 
ment of the teeth of the intended Wearer and 
that these positions are located for the relaxed 
rest position of the teeth. Thus, allowance is 
made for the fact that the teeth of a Wearer of 
the appliance 3 should be in the rest or slightly 
open position when surrounded by the appliance 
30. This allowance eliminates strain on the part 
of the wearer of the appliance 38 and permits 
a suitable thickness of material between the up 
per. and lower portions 32 and 33 of the appli 
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ance 30 so that amos is provided to in 
sure its teeth straightening performance. 
"As is clear from the foregoing, the relationship 
of the teeth of plaster models 80 and 8 in the 
lower and upper bases 43 and 44 when separated 
by the spacer 41 and by the center element 45, 
respectively, is that of the occluded position of 
the teeth and of the at-rest slightly opened po 
sition of the teeth (Figs. 13 and 16). 
Allowance is made in the flask 40 for the fact 

that the lower teeth pivot downwardly and rear 
wardly in the opening of the jaw about a pivot 
to the rear and above the line of closure of the 
teeth. 

It is apparent that there has been provided a 
novel tooth positioning appliance, a novel flask 
for forming the same, and a novel method of 
forming the appliance which fulfill all of the ob 
jects and advantages sought in respect to each. 
" It is to be understood that the foregoing de 
scription and the accompanying drawings have 
been given by way of illustration and example. 
It is also to be understood that changes in form of the elements, rearrangement of parts or steps, 
and substitution of equivalent elements or steps, 
which will be obvious to those skilled in the art, 
are contemplated as within the scope of the pres 
ent invention which is limited only by the claims 
which follow. 
What is claimed is: 
1. A tooth positioning appliance comprising 

a body of resilient and deformable material, said 
body being of a form to fit within the mouth of 
a patient and including impressions of the upper 
and lower teeth of a patient located in preselected 
positions adapted to engage the respective upper 
and lower teeth of the patient and to urge out 
of-position teeth into the preselected positions. 

2. A tooth positioning appliance comprising a 
body of resilient and deformable material, said 
body being of a form to fit within the mouth of 
a patient and including impressions of the upper 
and lower teeth of a patient located in preselected 
positions adapted to engage the respective upper 
and lower teeth of the patient and to urge out 
of-position teeth into the preselected positions, 
the relation of the upper teeth impressions to 
the lower teeth impressions being the natural 
at-rest slightly spaced relation of the teeth of 
the patient. 

3. A tooth positioning appliance comprising a 
body of resilient and deformable material, said 
boody including lower and upper integral troughs 
curved to conform to predetermined arcs of the 
lower and upper teeth of a patient and adapted 
to fit over the lower and upper teeth of a patient, 
Said lower and upper troughs including, respec 
tively, impressions of the lower and upper teeth 
of a patient located in the preselected position 
to which the teeth are to be moved. 

4. A tooth positioning appliance adapted to be 
carried in the mouth of a user comprising a body 
of resilient and deformable material, said body 
including an upper portion of U cross section and 
a lower portion of inverted U cross section, said 
portions being in bightrabutting relation, the in 
ner surfaces of the walls and bight of said upper 
portion being formed to the contours of the 
upper teeth of a user disposed in ultimate desired 
positions of movement, the inner surfaces of the 
walls and bight of said lower portion being 
formed to the contours of the lower teeth of a 
user disposed in ultimate desired positions of 
movement, whereby, when said appliance is ape 
plied to the teeth of a user for whom said applis 
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2 
ance is formed, teeth out of ultimate positions of 
movement are urged towards and into ultimate 
positions of movement. 

5. A tooth positioning appliance comprising a 
member of resilient, stretchable, and deformable 
material adapted to receive the upper and the 
Jower teeth of the patient and to space the upper 
teeth from the lower teeth, said member haying 
an upper portion and a lower portion, formed 
with cavities for the upper and lower teeth, re 
spectively, and the said cavities being substan 
tially complementary in shape to the inside, outs 
side, lateral, and end surfaces of each of the 
natural teeth of the patient, predetermined of 
said cavities corresponding to certain predeter 
mined teeth, the positions of which are to be 
changed by the appliance, while still conforming 
to the shape complementary to the respective 
predetermined teeth, being located and oriented 
in a position to which said predetermined teeth 
are to be moved, which corresponds to the posit 
tion in which cast patterns of the respectiye 
teeth have been mounted upon a cast pattern 
of the denture of the patient by the operator, 
whereby the appliance may be deformed to re 
ceive the upper and lower teeth in Said cavities 
so as to apply a resilient force to said predeters 
mined teeth to move them into a position similar 
to that in which their cast patterns are mounted 
on said cast patterns of the denture. 

6. An orthodontic device for use in moving pre 
determined teeth in a mouth from first posis 
tions to second positions, comprising a member 
formed of resilient yielding material having rubs 
ber-like characteristics of being deformable from 
starting position and applying inherent force 
tending to restore deformed portions to starting 
positions, said member having an upper and a 
lower section in the member for use with the ups 
per and lower teeth of a user, the upper section 
having a plurality of sockets individually shaped 
accurately to the shape of individual upper teeth 
of the user, the lower section having a plurality 
of sockets individually shaped to the shape of 
individual lower teeth of the user, said upper 
sockets defining in the member upper inner and 
outer walls for fitting over the inner and outer 
walls of the upper teeth of the user, said lower 
cavities defining lower inner and outer walls for 
fitting over the inner and outer walls of the lower 
teeth of the user, a medial connecting wall be 
tween said inner and outer upper and lower walls, 
said medial wall constituting a partition for dis 
position between the upper and lower teeth of 
the user, predetermined sockets of said member 
being displaced from the actual positions of the 
corresponding teeth to the desired positions 9f 
the corresponding teeth. 

7. An orthodontic device for use in moving pre 
determined teeth in a mouth from first posit 
tions to second positions, comprising a member 
formed of resilient yielding material having rub 
ber-like characteristics of being deformable from 
starting position and applying inherent forge 
tending to restore deformed portions to starting 
positions, said member having an upper and a 
lower section in the member for use with the up 
per and lower teeth of a user, the upper section 
having a plurality of Sockets individually shaped 
accurately to the shape of individual upper teeth 
of the user, the lower section having a plurality 
of Sockets indiyidually shaped to the shape of iras. 
dividual lower teeth of the user, said upper 
sockets defining in the member upper inner and 
Quter walls for fitting over the inner and Quter 
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Walls of the upper teeth of the user, Said lower 
Cavities defining lower inner and Outer Walls for 
fitting over the inner and outer walls of the lower 
teeth of the user, a medial connecting wall be 
tween said inner and outer upper and lower Walls, 
said medial wall constituting a partition for dis 
position between the upper and lower teeth of 
the uSer, predetermined Sockets of Said member 
being displaced from the actual positions of the 
corresponding teeth to the desired positions of 
the corresponding teeth, the relation of the teeth 
Sockets of the upper section to the teeth SOckets 
of the lower section being the natural at-rest 
slightly spaced relation of the teeth of the patient 
on Which the member is to be used. 

8. An Orthodontic device for use in moving pre 
determined teeth in a Selected mouth from first 
positions to predetermined second positions Com 
prising a member formed of resilient yielding 
material having rubber-like characteristics of be 
ing deformable from starting position and ap 
plying inherent force tending to restore deformed 
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4. 
portions to starting positions, said member in 
cluding impressions of the upper and lower teeth 
of the Selected mouth located in the predeter 
mined Second positions, said member being en 
gageable with the teeth of the selected mouth in 
their first positions in which engagement said 
member biases the teeth to predetermined second 
positions. 

HAROID D, KESING. 
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