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ABSTRACT OF THE DISCLOSURE 
Dental apparatus for determining the relative positions 

of the upper and lower jaws without interfering with nor 
mal movements of the jaws by inducing a voltage in one 
coil attached to one jaw by voltage applied to a second 
coil attached to the other jaw, the magnitude of the in 
duced voltage being a function of the jaw separation. The 
coils can be mounted within the bite blocks used in con 
structing full dentures. 

commissanceveumara 

This invention relates to the practice of dentistry, and 
in greater particular of accurately locating the natural 
position of the lower jaw at rest and the position at cen 
tric occlusion. 
While this invention has utility in determining relative 

positions of the upper and lower jaws in the mouth of a 
patient for reasons other than obtaining dimensions from 
which full dentures can be constructed, it is especially 
useful in the latter environment and this specification de 
scribes the invention with relation to obtaining dimen 
sions for constructing full dentures, without limitations 
thereto being intended. 
The "natural' or “rest position' of the lower jaw or 

mandible of a person is used in this application to refer 
to the position of the lower jaw when the masticatory 
muscles are at a physiological rest (resting tenus). "Cen 
tric occlusion' as used herein refers to the normal jaw 
relationship when upper and lower teeth are occluded. 

It is imperative, for initial and continued comfort of the 
patient, from the physical, mental, speech, aesthetics and 
appearance standpoints, that his dentures be made in ac 
cordance with the most accurate normal dimensions that 
can be obtained, and it is therefore the principal object 
of this invention to provide an improved method and ap 
paratus by which such accurate dimensions can be ob 
tained. 

In the past, rest position has been determined in vari 
ous ways some of which require equipping a patient with 
exterior apparatus, such as a frame which rests on the nose 
bridge and ears and has apparatus extending down the 
nose and cooperating with the chin, or such as that which 
straps over the head or fastens to the base of the head, or 
such as face meters for measuring distances from various 
parts of the face. All such prior art equipment not only 
creates a distortion in the normal position of the lower 
jaw at rest, but is extremely uncomfortable to the patient 
during the time that the dimensions are being made. Ac 
curacy and comfort are also questionable in the method 
of determining rest position by use of a patch-like piece 
stuck on the cheek under an eye extending downward 
toward the side of the chin. 

It is therefore another object of this invention to pro 
vide an improved method and apparatus for determining 
the rest position and centric occlusion without requiring 
any external apparatus that affixes to any part of the head 
of the patient. 

Still another object of this invention is the provision 
of an improved method and apparatus for determining 
dimensions in the mouth of a dental patient by electrical 
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Another object, in conjunction with the preceding ob 

ject, is the provision of electrical distance-sensing elements 
positionable in the patient's mouth, as in upper and lower 
bite blocks or the like, for providing, when energy Sup 
plied thereto is measured, an indication of the dimension sought. 
Other objects and advantages of this invention will 

become apparent to those of ordinary skill in the art upon 
reading the appended claims and the following detailed 
disclosure in conjunction with the drawings, in which: 
FIGURE 1 is a front elevational view with the patient's 

face shown in phantom line, 
FIGURE 2 is an enlarged fragmentary vertical section 

along line 2-2 of FIGURE 1, 
FIGURE 3 is an exploded perspective view of a part 

of the equipment of FIGURE 1, and 
FIGURE 4 is an electrical schematic diagram of a cir 

cuit constructed in accordance with principles of this in 
vention. 

It is to be understood that the phraseology and ter 
minology herein employed is for purposes of description 
and not of limitation since the scope of the present inven 
tion is denoted by the appended claims. The present in 
vention, in both its method and apparatus form, can best 
be explained by a general description of the technique of 
which the invention forms a part. 

It may be assumed, as an example, that a dental tech 
nician in his laboratory, possibly remote from the office 
of the dentist, assists in the preparation and fabrication of 
dental plates in accordance with measurements and other 
instructions obtained and supplied to him by the dentist 
as a result of his examination of the patient's mouth. On 
the other hand, the dentist himself may be operative in the 
physical preparation and fabrication of the dentures. An 
operative procedure of a dentist and his technician (or 
the dentist alone) may be as follows: 

First, the dentist prepares a pair of upper and lower 
jaw impressions (not shown) in plaster or any other suit 
able material by standard procedure requiring neither 
illustration nor detailed description. 

Second, the technician fabricates two stone or plaster 
models (not shown) from the two impressions, one for 
each jaw. These models are complementary to the upper 
and lower jaw impressions furnished by the dentist and 
simulate the upper jaw and palate and the lower jaw re 
spectively of the patient. Base plate members are then 
made to conform the models. These base plate members 
may be made of any material suitable for the purpose, 
such as hardening plaster or a synthetic plastic material, 
which may be heated, and formed to fit the models. Each 
is generally a thin-walled concavo-convex member accu 
rately conformed to fit the corresponding jaw model on 
its concave base and is curved smoothly on its convex 
base. Next, base plate wax or the like is softened and 
adjusted over the convex base or ridge areas of the upper 
and lower base plates. (As fully described below, this 
conventional procedure of building the formed plate up 
with wax, is not followed in the present invention as to 
one of the plates.) The wax on the upper base plate 
usually extends downward about 12 millimeters (mm.) 
from the peripheral border of the upper base plate, while 
the wax on the lower base plate is generally built up from 
the peripheral border about 10 mm. The resultant wax 
bite blocks or rims may then be used by the dentist to 
take the “bite' of the patient's mouth. This information, 
along with various other dimensions and positions ob 
tained are utilized by the dentist or technician in subse 
quent steps to complete the fabrication of a set of dental 
plates in conventional manner. 
As above indicated, it is an object of the present in 

vention to provide accurate information to the dentist and 
his technician concerning the relative vertical positions 
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of the upper and lower jaws when they are in a rest posi 
tion and also when they are in a position of a centric 
occlusion. In the practice of this invention, a conventional 
upper bite block 19, made for example as above de 
scribed, has added to it, i.e. preferably imbedded in it, 
a distance sensing element which is specifically illustrated 
as an electrical coil 12. This coil is preferably secured to 
bite block 10 before the block is placed in the oral cavity 
or mouth of the patient. For reasons that are more clear 
below, coil 12 is preferably disposed slightly to one side 
(the patient's right side, as illustrated) of the median line 
16, in the front portion of the block. The coil may be of 
two, three, or more turns as desired, wound flat, and 
mounted horizontally. Preferably also, coil 12 is flush 
with the lower surface of bite block 10. 

While bite block E0 is generally of the conventional 
type with a base plate 18 on the ridge of which is built 
up a body of wax 20 in which coil 12 is imbedded, the 
lower bite block 22 is non-conventional in that it has no 
normal build up of wax or the like, but includes a con 
ventional, formed base plate 24. In FIGURES 1 and 2, 
plate 24 has no build up of wax whatsoever, but instead 
it may be a conventionally built up block with the waX 
removed (or not originally applied) in the front area of 
the plate where, in any event, an occlusal stop and bear 
ing plate device 26 is secured. This device has a bottom 
plate 28 (FIGURE 3) which is fixedly mounted to the 
front ridge area of base plate 24, as by luting with high 
fusing wax or modelling compound or the like, prefer 
ably in such a position that the set screw 30 is located on 
the median line 16. As is apparent especially in FIGURE 
3, set screw 30 threads through the wall of a tube 32 so 
as to secure therein a rod 34 at any desired height. As 
shown, rod 34 is scaled, for example with graduations in 
millimeters. To the upper end of rod 34 is Secured a 
bearing plate 36, which may be made of clear plastic or 
the like. Initially, rod 34 is lowered all the way into tube 
34, for reasons which become apparent below. 
As indicated in FIGURES 1 and 2 the lower base plate 

has secured to it a second distance sensing element 38, 
which is also an electrical coil. This coil is mechanically 
secured to plate 24 in any desirable manner, for example 
by use of high fusing wax or modelling compound. Gen 
erally, the coil is physically and electrically similar to 
coil 12 in the upper bite block, though the number of its 
turns may be such as to step up (or down, if desired) the 
voltage induced in it by coil 12 when the latter is ener 
gized. Orientation of the turns of the coil is preferably 
the same as for coil 12 (horizontal) in order to obtain 
the best induction in coil 38. Preferably, coil 38 is aligned 
vertically with coil 12 so that it is on the same side (right) 
of median line 16 and is in the same forward-rearward 
position, as well as the same rightward-leftward position, 
as coil 12. 
While coils 12 and 38 are indicated as being mounted 

adjacent the front of the upper and lower bite blocks, 
they may as well be mounted at any other region of the 
bite blocks, as desired. For example, in extreme cases of 
protrusion or retrusion, the coils might need to be placed 
in the molar regions of the bite blocks, but as will be 
appreciated upon attaining an understanding of this in 
vention, such a placement would create no problem as 
all movements of the lower jaw could be registered in 
this position of the coils as efficiently as in the interior 
position. The off-center positioning of the coils as illus 
trated is because it is more desirable to have the occlusal 
stop device 26 centered on median line 6. 

Because of the possibility of an abnormal protrusive 
or retrusive relationship of the lower jaw with respect to 
the upper jaw, it is preferable to secure coil 38 to the 
lower plate 24 after the plate is inserted over the lower 
gum of the patient. However, this invention also contem 
plates securing the coil 38 to plate 24 before the plate 
is inserted in the mouth, if such is desired, 
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4. 
Leads 40 of upper coil 12 and leads 42 of lower coil 

38 in FIGURE 1 are connected, as illustrated in FIG 
URE 4, respectively to coupling coils 44 and 46. Coil 44 
is coupled to the tank coil 48 of an oscillator 50, which 
may be of the illustrated Hartley type, for example. The 
output of oscillator 50 is air coupled from coil 48 to coil 
44, which is connected to coil 12 in the upper bite block. 
Oscillation energy thereby coupled to coil 12 is, in turn, 
transferred by air coupling or induction to the lower coil 
33. The energy so induced in coil 38 is in turn conveyed 
by leads 42 to coil 46 in a remote receiver 52. Coil 46 
air couples the energy into a tank circuit 54, which in 
cludes a variable inductance coil 56 and a condenser 58. 
This parallel LC circuit is tuned to the frequency of oscil 
lator 50, so that the circuit is especially selective of the 
oscillation energy which has the frequency of oscillator 
50. The output of tuned circuit 54 is amplified by an 
amplifying device, such as transistor 60, to which the 
signal is coupled via a diode rectifier 61, a smoothing con 
denser 62 and a sensitivity control rheostat 64. To the out 
put of the collector terminal of transistor 60 is connected 
loading resistors 66, which are in series with a meter 
68. A meter zeroing or control potentiometer 70 is con 
nected across meter 68, with the tap thereof being con 
nected to the negative side of battery 72. The positive 
terminal of this battery connects through a main Switch 
74 to the common line 76 of the oscillator and receiver 
circuits 50 and 52. 
As above indicated, oscillator circuit 50 is illustrated 

as of the Hartley type, but of course it may be any other 
desired type of oscillator. In particular, oscillator 50 in 
cludes an amplifying transistor 78 the emitter of which 
is connected to the positive line 76. The base and collector 
electrodes of transistor 78 connect across tuning coil 48 
with there being a bypass condenser 89 in the base line. 
Connected across a part of coil 48 to form therewith a 
parallel LC circuit is a condenser 82, which is further 
connected along with base resistor 84 to the negative 
terminal of battery 72. The circuit oscillates in conven 
tional manner, and preferably is tuned to a frequency in 
the VHF range. 

If desired the oscillator circuit 50 and receiver circuit 
52 are contained in a housing or casing, shown diagram 
matically by dash line 86. Of course the housing is dis 
posed in a convenient location for the dentist, with leads 
40 and 42 to the coils mounted in the patient's mouth, 
being flexible. Meter 68 is preferably exhibited on the 
front of the housing, along with respective knobs (not 
shown) for controlling the variable taps of the sensitivity 
controlling potentiometer 64 and the meter zeroing poten 
tiometer 70. Preferably meter 68 is of the center zero type. 

In operation, after the bite blocks and their coils and 
the occlusal stop device of this invention are fully in 
stalled in the patient's mouth and switch 74 is closed, 
oscillator 52 provides oscillations at a predetermined fre 
quency to the upper coil 12 in the patient's mouth, via 
the coupling coil 44 and leads 40. Corresponding oscil 
lations are induced in the lower coil 38, in an amplitude 
dependent on the distance between coils 2 and 38. Varia 
tion in the vertical dimension between coils 12 and 38 in 
the patient's mouth, and therefore variation in the co 
efficient of coupling between the coils, may be noted by 
a corresponding variation on meter 68. Lateral movements 
of the lower jaw also changes the separation distance be 
tween coils 12 and 38, and this change may likewise be 
noted by meter 68 as later noted, but first it is desired to 
determine the rest position using only vertical movements 
of the lower jaw. 

Initially, bearing plate 36 is lowered to its fullest ex 
tent, so that the lower jaw may be moved without inter 
ference between the plate and the upper bite block 10. 
To obtain the rest position of the lower jaw, the dentist 
instructs the patient to say a series of certain words or 
phrases with rest times in between. The sensitivity of re 
ceiver 52 may be adjusted by variation of potentiometer 
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64, as necessary to cause meter 68 to respond in the de 
sired response range. When the dentist notes the reading 
to which the meter always returns during the rest times, 
he may then elevate bearing plate 36 so that the upper 
bite block rests on the plate at the noted rest position 
reading of the meter. The graduations on rod 34 then Sup 
plies the dentist and his technician with the required rest 
position dimension to be used in a conventional manner 
to construct dentures. If desired, meter 68 may then be 
zeroed by operation of the arm of potentiometer 70 so 
that zero reading represents the located rest position. In 
this manner, the rest position can be readily returned to 
as the dentist desires. 
To obtain centric occlusion, it is necessary to simulate 

the equipment to a teeth occluding position, rather than 
endeavor to determine a centric position with the jaws 
in a rest position. It is known that there exists a space 
(free way space) of from 2 to 4 mm. from rest position 
to centric occlusion. Bearing plate 36 can therefore be 
lowered to compensate for this space, using 3 mm. as the 
average, for example. The patient is then instructed to 
execute right and left lateral motions of his lower jaw, 
along with protrusive and retrusive movements and open 
ing and closing movements, in the normal manner of 
seeking centric occlusion. With this invention, a consistent 
reading, i.e., a single reading which is frequently repeated 
relative position of the upper and lower jaws at this read 
during such movements, is indicated by meter 68. The 
ing indicates centric occlusion. While being maintained in 
this position, the upper bite block 10 and lower bite block 
or rim 22 are locked together in any suitable manner, as 
by introducing quick-setting plaster of paris, a softened 
low fusing wax or, preferably, one of the alginate impres 
sion materials, in the space between the bite blocks. After 
sufficient setting time, the locked bite blocks are removed 
from the patient's mouth and attached in normal fashion 
to a conventional articulator for use in further prepara 
tion of the dentures, in well known manner. 
As may be noted in FIGURE 4, the oscillator makes 

use of a transistor and a low voltage battery, whereby 
small, non-dangerous voltage and current are maintained. 
The oscillator coils 44 and 48 are preferably encased in 
plastic for insulation and leads 40 may be of the small, 
well insulated, hearing aid type. With such precautions, 
there is no danger of electrically shocking a patient. 
While it has been above indicated that the source 50 

for the energy which is supplied to the coil 12 in the 
mouth, is of the oscillator type, any other desired man 
ner of supplying energy thereto may be employed, and 
such may naturally vary according to the type of distance 
sensing elements used in the mouth. These elements have 
been specifically illustrated as coils 12 and 38, but it is 
to be understood that other electrical and magnetic sensors 
may be employed in accordance with this invention. For 
example, this invention contemplates use of a distance 
sensing capacitor arrangement, or a variable inductance 
arrangement of the type in which the insertion distance of 
a core in a coil varies, or a linear variable differential 
transformer arrangement, or any other position trans 
ducer that can safely be used to provide an electrical 
output signal which varies proportionately to the distance 
between the sensors respectively mounted adjacent the 
upper and lower jaws. In any event variation in the cou 
pling of the impedances involved, upon relative movement 
of the jaws, causes the proportional electrical output signal. 

Further variations in the circuitry and equipment may 
be used as desired. It is of course apparent that the en 
ergized distance sensing element or coil 12 may be mount 
ed on the lower base plate 24 with the other coil 38 
mounted in the upper bite block 10, instead of the op 
posite arrangement illustrated and above discussed. In 
like manner, the occlusal stop and bearing plate device 
26 may be mounted on an upper base plate instead of the 
lower one, if desired. While it has been indicated that 
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6 
the two coils 12 and 38 should be vertically aligned, this 
is not an absolute necessity as long as the distance there 
between changes automatically in proportion to changes 
in distance between the upper and lower jaws. It has been 
indicated that bearing plate 36 is lowered 3 mm. for ex 
ample from the rest position to effect an occlusion posi 
tion. This of course is accomplished by loosening set 
screw 30 and using the graduations of rod 34 to indicate 
the amount that the plate is being lowered. Instead of this 
arrangement, however, plate 36 may be made of two 
plates the upper one of which is removable and fits with 
the lower one in a respective tongue and groove relation 
ship. The upper plate would then have a thickness of 3 
mm. on the average, so that removal of the upper plate 
would allow the upper bite block to rest on the smooth 
surface of the lower plate and place the upper and lower 
jaws in an occlusion position. 

It is therefore apparent that this invention has pro 
vided for all of the objects and advantages herein men 
tioned. Still other objects and advantages, and even further 
modifications and embodiments of this invention, will be 
come apparent to those of ordinary skill in the art upon 
reading this disclosure. However, it is to be understood 
that this disclosure is considered exemplary and not limi 
tative, the invention being defined by the appended claims. 
What is claimed is: 
1. Dental apparatus for determining the rest position 

of the upper and lower jaws of a patient, comprising: 
distance sensing means mountable wholly inside the 

oral cavity of said patient so as not to interfere with 
the normal movement of said jaws while determining 
a particular position thereof, including sensors 
mounted on respective base plates which are respec 
tively mountable directly on the gums of said jaws 
for relative movement therewith, for providing an 
output signal varying as the distance between said 
Sensors, and 

means coupled to said distance sensing means for in 
dicating from said varying output signal a normal 
predetermined position of said lower jaw. 

2. Apparatus as in claim 1 wherein said predetermined 
position is the rest position and one of said base plates 
has secured to it a device having an adjustable height 
bearing means for resting the other of said base plates 
at a height differential less than for said rest position 
in order to obtain centric occlusion from said indicating 

CalS. 

3. Apparatus as in claim 1 wherein said sensors are 
respective electrical coils, and said apparatus further in 
cludes an oscillator for supplying oscillations to one of 
said coils, and a receiving means connected to the other 
of said coils for detecting the amount of oscillation en 
ergy transferred from said one coil as a measure of the 
effective distance between said jaws. 

4. Dental apparatus for determining a rest position of 
the lower jaw relative to the upper jaw in the mouth of 
a patient as an aid in constructing full dentures for the patient, comprising: 

a bite block mountable on the gum of said upper 
jaw, 

a first electrical coil imbedded in said bite block ad 
jacent the front lower edge thereof, 

a base plate mountable on the gum of the lower jaw 
of said patient, 

a second electrical coil mounted on said base plate 
in substantial vertical alignment with said first elec 
trical coil, 

an oscillator circuit coupled to supply oscillation en 
ergy to one of said coils at a predetermined fre 
quency, 

a circuit tuned to said frequency and coupled to the 
other of said coils, and 

an energy level detecting and indicating circuit, in 
cluding a meter, connected to said tuned circuit for 
measuring the amplitude of said oscillation energy 
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induced by said one coil in the other coil as an 
indication of the separation distance therebetween. 

5. Dental apparatus for determining the rest position 
and centric occlusion of the lower jaw relative to the 
upper jaw in the mouth of a patient as an aid in con 
structing full dentures for the patient, comprising: 

a bit block mountable on the gum of said upper 
jaw, 

a first electrical coil imbedded in said bite block ad 
jacent the front lower edge thereof to one side of the 
median line of the block, 

a base plate mountable on the gum of the lower jaw 
of said patient, 

an occlusal stop and bearing plate device secured to 
said base plate along the median line thereof, 

said bearing plate being adjustable in height for sup 
porting said bite block when desired, 

a second electrical coil mounted on said base plate 
to said one side of the median line of said base plate 
in substantial vertical alignment with said first elec 
trical coil, 

an oscillator circuit coupled to supply oscillation en 
ergy to one of said coils at a predetermined fre 
quency, 

a circuit tuned to said frequency and coupled to the 
other of said coils, and 

an energy level detecting and indicating circuit, in 
cluding a meter, connected to said tuned circuit for 
measuring the amplitude of said oscillation energy 
induced by said one coil in the other coil as an in 
dication of the separation distance therebetween in 
a vertical sense for determining the rest position and 
in at least a horizontal sense for determining centric 
occlusion. 

6. In the method of determining rest position during : 
the process of constructing full dentures, the improve 
ment comprising the steps of: 

affixing a distance sensing element to a bite block, 
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8 
inserting said bite block over one of the gums of a 

patient, 
inserting over the other gum a formed rim having 
mounted on it an adjustable height bearing plate, 

affixing a second distance sensing element to said rim 
in substantial vertical alignment with said first elec 
trical coil, 

connecting said elements to electrical circuit means, 
metering variations of electrical energy in said circuit 
means as caused by corresponding variations in dis 
tance between said sensing elements, and 

indicating the bearing plate height found by said 
metering as corresponding to the rest position of 
said lower jaw. 

7. The method of claim 6 and including determining 
centric occlusion by the further steps of: 

adjusting the height of said bearing plate to the de 
sired vertical dimension for occlusion, and 

locking said bite block and rim together at the metered 
indication of centric occlusion. 

8. The method of claim 6 wherein the step of con 
necting said elements to electrical circuit means includes 
supplying electrical energy to one of said elements and 
detecting the energy thereby coupled to the other ele 
ment, said metering being of the amount of detected 
energy. 
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