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[51] ABSTRACI‘ 
An aligning assembly for prosthodontic applications has 
an upper jaw plate, a lower jaw plate, and a pin on one 
of these plates. The pin has a free end shaped as a spheri 
cal segment whose surface is curved rearwardly from 
the tip through at least 100' of arc towards the shaft of 
the pin. The other jaw plate has an opening and, due to 
the shape of the spherical-segment surface, the surface 
will always be in full circumferential contact with the 
edge of the opening when the plates are brought to 
gether, even though skewing of the plates relative to 
one another should occur. 

33 Claims, 8 Drawing Figures 
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INTRA-ORAL ALIGNING ASSEMBLY 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates generally to a dental device, 
and more particularly to an intra-oral dental device. 

Still more speci?cally, the invention relates to an 
intra-cral aligning assembly for tooth prostheses, occlu 
sion diagnostic and/or occlusion therapy in general, 
and more particularly to such an assembly which in 
cludes rigid upper jaw and lower jaw components of 
which one is provided with a through-going tapped 
bore into which a supporting pin is threaded, the tip of 
which is insertable into an opening in the area of that 
surface of the other jaw plate which faces the jaw plate 
having the tapped bore. 

Aligning assemblies of this type are known, for exam 
ple from US. Pat. Nos. 3,068,570 and 3,564,717. When 
assemblies of this type are used, the two plates are in 
serted into and ?xed in the upper and lower jaw, respec 
tively. Thereafter, the patient is requested to cause his 
lower jaw to perform sliding movements in anterior 
posterior as well as lateral direction, and during these 
movements the tip of the supporting pin traces on pref 
erably colored surface of the other jaw plate a ?gure 
having essentially an arrow-shaped con?guration and 
which is called a Gothic Arch. Thereafter, the dentist 
places a thin apertured plate onto the other jaw plate in 
such a manner that the middle of the opening of the 
apertured plate coincides with the tip of the arrow. In 
this position the apertured plate is ?xed with respect to 
the other of the jaw plate and thereafter the other jaw 
plate is again inserted into the mouth of the patient who 
is then instructed to close his jaws with slight pressure, 
the purpose being to have the tip of the supporting pin 
enter into the opening of the apertured plate. The den 
tist then places dental molding material or the like be 
tween the two bite plates in order to ?x them in this 
position relative to one another. After the material 
hardens the bite plates can be taken out of the patient’s 
mouth as a unit, i.e. in a state in which they are ?xed 
relative to one another. 

In the devices known from the prior art the tip of the 
supporting pin is formed by a sphere which is turnably 
journalled in an appropriate journal of the tip of the pin 
shaft. In this manner the pin is constructed somewhat 
analogously to a ball-point pen, so as to assure that 
during tracing of the Gothic Arch rolling of the sphere 
produces ready movement of the tip of the pin with 
respect to the other bite plate. Of course, the sphere or 
ball must be so mounted that during the use of the as 
sembly it does not fall out of its support, which means 
that it must enter the socket holding it to a depth which 
is greater than its radius. 
The opening and closing movement of the lower jaw 

takes place over a range of approximately the ?rst two 
centimeters (adjacent the closed position) in a circular 
path about a center formed by the condyles. The posi 
tion of the condyles is de?ned by the concept of the 
retrograde contact position, which is the starting point 
of each functional analysis and prosthetic treatment. 
Therefore, it must not be allowed to change in the de 
termination of the bite height, because it determines the 
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2 
vertical position of the lower jaw with reference to the 
upper jaw. 

Since the opening and closing movement of the lower 
jaw with the condyle position in retrograde contact 
position takes place in a circular path, this circular path 
must be taken into account during the point-like ?xation 
of the selected bite height. Any lack of accuracy in the 
vertical direction results in an improper bite height, 
whereas any lack of accuracy in the horizontal direction 
produces a false condyle position. 
With respect to the known assemblies of the type here 

in question, the accuracy is limited. During the terminal 
bite position the tip of the supporting pin will meet the 
arrowhead traced on the other bite plate in cooperation 
with the opening of the apertured plate in an exact 
manner only, if the bite plates and the axial directions of 
the supporting pin tip and the apertured plate opening 
approach one another in exact parallelism at the end of 
the jaw movement. Such an exactly parallel approach 
of the bite plates, the supporting pin tip and the opening 
in the apertured plate in the terminal phase of the circu 
lar movement of the lower jaw cannot be assured in 
actual practice. It is obtained only in certain fortunate 
exceptional conditions. In the vast majority of cases the 
tip of the supporting pin will engage the edge or the 
inner wall of the opening in the apertured plate prema 
turely, due to tilting of the pin with reference to the axis 
of the opening. This results in a wedging effect and a 
maladjustment of the supporting pin tip and the arrow 
head tip. The result is improper registration during the 
?xation both in the vertical direction (bite height) and in 
the horizontal direction (condyle position). This results 
in a condyle shift which is undesirable. 
One of the objects of the invention is to eliminate 

these problems and to produce a device of the type in 
question which is simple to use and which excludes 
registration errors to the maximum extent possible, 
which result from the fact that in the terminal phase of 
the bite movement deviations with respect to parallel 
ism of the bite plates occur and the circular movement 
of the lower jaw during the closing movement has a 
forwardly directed component. 
Another disadvantage of the known devices is that 

the bite plates can be only insuf?ciently ?xed in the 
upper and lower jaws, because the bite plates are con 
structed either as narrow strips, or triangular or of hour 
glass shape. This means that they have few supporting 
areas which are closely adjacent to one another, so that 
there is a substantial danger that the bite plates may tilt 
during the tracing of the Gothic arch and during the 
?nal bite. 
The determination of the joint-related position of the 

lower jaw with reference to the upper jaw, during 
which heads of the jaw joint are centered at the highest 
points of the cavities of the jaw points, is effected ac 
cording to the static principle of the three-point support 
and requires that the supporting pin is centrally ar 
ranged. If the supporting pin deviates from the central 
arrangement in the saggital or transversal direction, a 
tilting of the lower jaw results which causes a shifting of 
the heads of the jaw joint in their sockets. This clinical 
experience is used in the treatment of patients who have 
the symptoms of myoarthropaty and for whom the 
heads of the jaw joint are to be therapeutically dis 
placed in the sockets until a reduction of pain or free 
dom of pain during the ?nal bite has been achieved. In 
the known devices the supporting pin is adjustable with‘ 
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reference to the bite plate carrying it, only in the direc 
tion of the supporting pin axis, which is normal to the 
bite plate plane. If a change in the supporting pin posi 
tion is desired in the saggital or transversal directions, 
the bite plate must be removed from the supporting 
substrate and subsequently be connected again thereto. 
This is time consuming and inaccurate, because there is 
no appropriate reference system. 

In German published application No. 2,645,852 it has 
been proposed to provide an aligning assembly with a 
three-dimensionally displaceable supporting pin. A 
threaded sleeve receiving the supporting pin is movable 
in longitudinal direction of an elongated slot of an inter 
mediate plate and can be ?xed with reference to the 
intermediate plate by means of a set screw. The interme 
diate plate itself is adjustable in a direction normal to the 
elongation of the elongated slot, by means of a guide 
which is inserted in the respective bite plate. To ?x the 
intermediate plate two clamping screws and bars are 
provided at opposite sides of the intermediate plate 
which serve to press the bars against the intermediate 
plate and are threaded into the bite plate. This solution, 
however, is rather expensive and, in addition, requires a 
very signi?cant amount of space. 
When taking a bite using intra-ora] aligning assem 

blies, it is desired that the retrograde contact position of 
the condyles in the sockets are ?xed under the same 
pressure loads on the gums and the teeth, as they occur 
if a de?nitive tooth replacement is provided. Loading of 
the gums and of the teeth during the taking of the bite is 
to correspond to the later loading by the prostheses. 
This requires readily workable types of bite plates 
which can reach any desired point of the dental arc and 
be there positioned. The known devices are too small 
and too narrow for this purpose and as a consequence 
disadvantageous tilting moments can arise during the 
registration and ?xation. 
For this reason another object of the invention is to 

provide an intra-oral assembly device of the type in 
question the bite plate of which can be mounted particu 
larly safely in the upper and lower jaws. Furthermore, 
the device is to have a three-dimensional adjustability of 
the supporting pin in a simple manner. The device is to 
permit a prostheses-simultaneous mounting and to re 
quire little room. 

SUMMARY OF THE INVENTION 

Pursuant to the above objects, and to others which 
will become apparent hereafter, one aspect of the inven 
tion resides in a device of the type in question having a 
supporting pin the tip of which is a segment of a sphere 
which is rigidly coupled with the shaft of the pin, and 
the free part-spherical surface of which reaches from 
the front end of the pin located on the longitudinal axis 
of the shaft in all directions rearwardly over an angle of 
at least 100°, in such a manner that even during the 
largest relative tilting to be expected of the bite plates 
the edge of the opening facing towards one of the bite 
plates engages along its entire circumference with the 
spherical surface. 

Because of the turnable journalling of the balls in the 
prior-art devices of this type, the exposed spherical 
surface can extend up from the very tip (located on the 
longitudinal axis of the pin) of the pin rearwardly only 
over an angle of 90°. By contrast, the surface of the 
spherical segment used in the contact pin of the device 
according to the present invention extends rearwardly 
beyond the plane of the major circle which extends 
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normal to the pin axis. Only this assures that the tip of 
the spherical segment will always contact one and the 
same point on the surface of the other bite plate respec 
tively of a plane assumed to be parallel to and spaced 
from this surface by a predetermined distance, namely 
the point corresponding to the traced arrowhead re 
spectively a point at the junction between the aforemen 
tioned imaginary plane and a straight line intersecting 
this plane and the tip of the arrowhead. Moreover, this 
will be independent of whether the axis of the support 
ing pin is tilted with reference to the vertical towards 
the other bite plate or not. Possible deviations in the 
respective parallel arrangement of the bite plates there 
fore cannot disadvantageously in?uence the registra 
tion in the vertical (bite height) or in the horizontal 
(condyle position). Accuracy of registration and ?xa 
tion on the order of l/ 100 millimeter as possible without 
any difficulties. The error sources of known devices of 
this type during ?xing of the two bite plates after the 
?nal bite has been taken, are thus eliminated in a simple 
and highly effective manner. 

Preferably, the spherical surface will extend symmet 
rically from the forward tip or end of the pin over an 
angle of 220°—320°, and preferably between 250°—320°. 
Angles of at least 220° and preferably at least 250" per 
mit even substantial tilting of the bite plates relative to 
one another during the ?nal bite, without thereby disad 
vantageously in?uencing the accuracy of registration 
and ?xation. The aforementioned angles are delimited 
upwardly only by consideration of strength and simple 
manufacture. Angles over 320° may cause the material 
cross-section, over which the spherical segment is in 
contact with the shaft of the supporting pin, to be too 
small to be reliable. 

It is currently preferred if the spherical segment is 
seated on its side where it is connected with the shaft of 
the supporting pin, on a frustoconical portion the wider 
end of which is connected with the shaft of the pin 
whereas the narrower end of which is connected with 
the spherical segment and has a smaller diameter than 
the diameter of the spherical segment itself. This elimi 
nates the danger that during the ?nal bite the edge of 
the opening might undesirably engage the frustoconical 
portion. The frustoconical portion or the part of the pin 
shaft adjacent the spherical segment may be provided 
with ?ats which can be engaged by a wrench-like tool 
to permit adjustment of the supporting pin even when 
the bite plate is already inserted into the mouth cavity. 
The opening which is engageable with the spherical 

surface of the spherical segment is advantageously 
formed in known manner in an apertured plate that can 
be mounted on the other bite plate. According to a 
variation this opening may, however, also be formed by 
a bore in the other bite plate itself, the diameter of 
which is smaller than the diameter of the spherical seg 
ment by a predetermined amount. If this construction is 
chosen, then a suitable tool can be used to produce in 
the other bite plate at the tip of the arrowhead traced on 
it during the Gothic arch tracing movement, a hole 
having a diameter which is smaller than the diameter of 
the spherical segment by a predetermined ?gure. Dur 
ing the ?nal bite the spherical segment then enters into 
this bore to a depth which is ?xedly predetermined by 
the relative relation of spherical segment diameter and 
bore diameter, and which therefore can be easily taken 
into account in advance. 
To be certain to effect error-free ?xing when using an 

apertured plate, even in the event of more substantial 
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relative tilting of the bite plates, the length of the open 
ing in the apertured plate in the direction of the opening 
axis should be at most equal to the radius of the spheri 
cal segment at the tip of the supporting pin. Also, the 
length and the diameter of the opening in the apertured 
plate and the diameter of the spherical segment at the 
tip of the supporting pin should be so coordinated with 
one another that when the tip of the supporting pin 
engages the other bite plate the upper edge of the open 
ing in the apertured plate engages the spherical surface 
practically without freedom of play. To obtain good 
retention the thickness of the apertured plate should be 
equal to the radius of the spherical segment or only 
slightly smaller than the same. 
The apertured plate itself may be constructed as a 

circular plate which may be self-adhesive, i.e. a member 
which is provided on one of its major surfaces with a 
self-adhesive coating preferably covered, until the time 
of use, by a release paper. The apertured plate may 
advantageously be of a foil material. 

It is particularly advantageous if the bite plates have 
the form of a planar surface surrounded by the arch of 
the teeth, the alveolar ridge or the residual rib of an 
upper respectively lower jaw. This assures a large-area 
and reliable ?xation of the bite plate in the upper and 
lower jaw during the tracing of the Gothic arch and the 
?nal bite, and which is largely immune to tilting mo 
ments. 
The bite plates, as known from German Gebrausmus 

ter No. 7,709,769, are preferably of a stiff synthetic 
plastic material. Bite plates of synthetic plastic material 
are not only substantially less expensive than metallic 
bite plates, but also greatly facilitate the use of the align 
ing assembly irrespective of whether in a particular 
application a toothless jaw is involved, a jaw having 
some teeth, a jaw having all teeth, ajaw having ground 
down teeth or a jaw having a partial or a total prosthe 
ses. The bite plates can be trimmed by the dentist very 
simply in accordance with the particular requirements, 
for example cutouts can be made to allow them to ?t 
about existing teeth. In this manner the aligning assem 
bly can be universally employed. It is, of course, possi 
ble to use different sized bite plates for differently sized 
jaws, and to keep them in stock. If, however, the bite 
plates are so dimensioned that they exceed the surface 
surrounded by the tooth arch of a large upper or lower 
jaw, by about one centimeter everywhere, then a single 
aligning assembly size can be used wherein the bite 
plates are merely trimmed to the desired shape and size 
when the assembly is to be used. 
To obtain the necessary rigidity for synthetic plastic 

bite plates, which is needed for exact registration, the 
bite plates may advantageously be reinforced with glass 
?bers, carbon ?bers or metal. In addition, or in lieu 
thereof, the bite plates may be provided with reinforc 
ing ribs or the like. In particular, it may be advanta 
geous to increase the thickness of the center area of the 
bite plates. The facing surfaces of the two bite plates are 
preferably either matte or roughened. This assures a 
reliable bonding of small quantities of quick-hardening 
synthetic plastic which may be used to advantage for 
?xing the bite plates with reference to one another. In 
addition, it assures good adhesion of the color coating 
which may be used to help in marking the Gothic arch. 
To facilitate the trimming of the bite plates to the 

desired shape and size, they are either opaque, translu 
cent or transparent in at least their marginal regions. 
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6 
It has been found to be advantageous if the exterior 

thread of the supporting pin has a diameter which is 
slightly (fractions of a millimeter) larger than that of the 
tapped bore into which the pin is to be threaded. This 
assures that the pin does not turn too easily and, in turn, 
prevents the pin from becoming inadvertently reposi 
tioned after the Gothic arch has been traced, because 
this would throw off the results. 
For static reasons the tapped bore into which the pin 

is to be threaded is preferably provided at a part of the 
one bite plate which is essentially in registry with the 
center of gravity of the lower jaw. This automatically 
assures proper centering of the condyles in the sockets. 
The tapped bore may be formed in one of the bite 

plates itself. A more stable mounting of the supporting 
pin is, however, achieved if the bite plate carrying the 
supporting pin is provided with a threaded sleeve re 
ceiving the supporting pin and which projects from that 
side of the bite plate facing away from the other bite 
plate. 

If a three-dimensional adjustability of the supporting 
pin is desired, then it is advantageous to use such a 
threaded sleeve and mount it in a recess of the one bite 
plate so that it can be adjusted in two directions of the 
bite plate plane extending normal to the axis of the 
supporting pin, and which can be ?xed via a clamping 
portion projecting radially outwardly from the 
threaded sleeve and a nut that is threaded onto the 
threaded sleeve itself, with both the clamping portions 
and the nut having parts extending into the recess of the 
one bite plate in each desired relative positioning of the 
threaded sleeve and bite plate, which parts engage for 
?xing the threaded sleeve with the opposite lateral sides 
of the one bite plate. Contrary to the construction 
known from German allowed application No. 2,645,852 
this eliminates both the intermediate plate and the 
clamping members as well as the clamping screws asso 
ciated with the same. The bite plate itself requires no 
threaded bore under this arrangement. 
The parts overlapping the recess of the one bite plate 

may be ring flanges or any other projecting portions. A 
particularly simple use is assured if the threaded sleeve 
and/or the nut are provided with wing-shaped radial 
projections which permit a reliable engagement of the 
threaded sleeve and the nut and thus facilitate their 
handling. It has been found particularly advantageous 
to provide the threaded sleeve and/or the nut each with 
four radial projections spaced about the sleeve or nut at 
90 degree angles of offset. 
The radial projections of the threaded sleeve may 

advantageously cooperate in the manner of pointers 
with two graduations extending at right angles to one 
another and which are engraved or otherwise formed in 
the lateral side of the one bite plate facing towards the 
radial projections. Advantageously the sides of the ra 
dial projections facing the graduations have a surface 
pro?le which is complementary (e.g. edged) to the 
graduation. This permits a simple snap-type adjustment 
of the supporting pin in the bite plate plane. The radial 
projections together with the graduations serve to pre 
vent undesired turning of the threaded sleeve when the 
nut is to be turned in order to release the clamping 
connection between the one bite plate and the unit com 
posed of supporting pin, threaded sleeve and nut, or 
when the connection is to be tightened. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
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to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of spe 
ci?c embodiments when read in connection with the 
accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view, showing in exploded 
condition the upper bite plate, the lower bite plate and 
an apertured plate of a device according to the present 
invention; 

FIG. 2 is an enlarged-scale view, in section, of the 
assembly of FIG. 1 wherein the tip of the supporting pin 
engages into the apertured plate; 
FIG. 3 is a view analogous to FIG. 2 but showing a 

different embodiment; 
FIG. 4 is a top-plan view of the arrangement of FIG. 

3; 
FIG. 5 is a cross-section through a further embodi 

ment of a bite plate according to the present invention, 
taken in a section on line V—V of FIG. 6 and having a 
three-dimensionally adjustable supporting pin; 
FIG. 6 is a bottom-plan view of the bite plate of FIG. 

5; 
FIG. 7 is a top-plan view of the bite plate in FIG. 5; 

and 
FIG. 8 is a fragmentary section of FIG. 5, on an 

enlarged scale, taken on line VIII—VIII of FIG. 5. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring firstly to FIGS. 1 and 2 it will be seen that 
the upper bite plate is identi?ed with reference numeral 
1. It is preferably of glass ?ber reinforced synthetic 
plastic material and may have a thickness up to 3 milli 
meters, or perhaps more. At the side which is facing 
upwardly in FIG. 2 the plate 1 is provided with a 
threaded sleeve 7 which is of one piece with it. The 
threaded sleeve 7 and the adjacent part of the bite plate 
1 are provided with a threaded or tapped bore 2 into 
which a supporting pin 3 is threaded. The pin 3 is pro 
vided in the area of its cylindrical shaft 9 with an exter 
nal thread 4 which permits the user to adjust the spacing 
of the tip 5 of the supporting pin from the underside of 
the bite plate 1. The cylindrical shaft 9 merges into a 
downwardly tapering frustoconical intermediate por 
tion 6 the narrower end of which carries the tip 5 of the 
pin in form of a spherical segment. The segment 5 has a 
diameter which is larger than the diameter of the nar 
row end of the frustoconical portion 6. The exposed 
spherical surface of the spherical segment 6 extends 
from the forward tip of the pin, i.e., the tip located on 
the longitudinal axis 14, on all sides through an angle of 
at least 100‘ and preferably at least 125“, so that the rigid 
connection between the spherical segment 5 and the 
frustoconical intermediate portion 6 is located on that 
side of a large circle of the spherical segment 5 normal 
to the axis 14, which faces away from the tip of the pin. 
In the region of the portion 6 ?aps 39 are provided 
which permit turning of the pin 3 by means of a not 
illustrated tool, e.g. a wrench-like tool. 
The lower-jaw bite plate 8 is preferably also made of 

fiber~reinforced synthetic plastic material and prefera 
bly has approximately the same thickness as the bite 
plate 1. In its upper surface facing the bite plate 1 it may 
be provided with a coating (not shown) of color serving 
to facilitate tracing of the Gothic Arch. The bite plates 
1 and 8 have a size corresponding to that area sur 
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8 
rounded by the dental arch, the alveolar ridge or the 
residual ridge of an upper jaw, respectively lower jaw, 
with a dorsal limitation in the tuber and retromolar area. 
If desired, the bite plates may be produced in indifferent 
sizes and kept in stock for use with different-sized jaws, 
except that this is not necessary as explained before. The 
external thread 4 of the pin 3 has a diameter which is 
slightly (on the order of fractions of millimeters) larger 
than the internal diameter of the threads in the tapped 
bore 2. 
The apertured plate may simply be a circular plate or 

washer 10 provided with a circular center opening 11. 
The thickness of the plate 10 is smaller than the radius 
of the spherical segment 5 and the thicknes of the plate 
10, the diameter of the opening 11 and the diameter of 
the spherical segment 5 are so coordinated with one 
another that the upper edge 13 of the opening 11 will 
engage the spherical surface of the segment 5 without 
any freedom of play when the tip of the supporting pin 
rests on the upper side of the bite plate 8. For example, 
the spherical segment 5 may have a diameter of 1.61 
millimeters, in which case the diameter of the opening 
11 may be 1.4 millimeters and the thickness of the plate 
10 may be 0.4 millimeters. When the lower jaw is closed 
the segment 5 then enters into the opening 11 to a depth 
of 0.4 millimeters and, in so doing, engages the upper 
side of the bite plate 8 at the center of the opening 11. It 
will be appreciated that other dimensions can also be 
used and that these given herein are exemplary and not 
limiting, provided only that it is assured that the ex 
posed spherical surface of the spherical segment 5 
projects from the forward tip of the pin 3 (i.e. the tip 
located on the axis 14) rearwardly to such an extent that 
even during the largest relative tilting of bite plates 1 
and 8 which can be expected, the edge 13 of the opening 
11 will still engage the spherical surface of the segment 
5 along the entire circumference of the edge 13. 
To use the device according to the present invention 

the bite plates 1 and, 8 are mounted in the upper and 
lower jaws of the patient. If the jaws are without teeth 
the mounting can be effected by first inserting into the 
jaw an appropriately shaped base plate of synthetic 
plastic material which bolts to the jaw by suction. The 
respective bite plate is then secured to the base plate by 
means of dental wax or synthetic plastic material. If 
jaws are to be treated which have some teeth in them 
the bite plate is cutout to make allowance for the resid 
ual teeth, and may be secured by a wax or synthetic 
plastic wall by means of synthetic plastic material. If the 
teeth have an advantageous position, then the bite plate 
can be connected to the teeth directly by means of 
suitable synthetic plastic material known to those 
skilled in the dental art. Generally speaking, the bite 
plate (each of the bite plates) is so mounted as required 
for the later mounting of the definitive tooth prostheses, 
i.e. gingival, dental or mixed gingival dental. 
When the patient, after the plates have been so 

mounted, moves his lower jaw as described earlier, then 
the tip 5 will form on the bite plate 8, respectively in the 
coating of color provided thereon, the arrow 12 indi 
cated in FIG. 1. 

After this is done, a protractor or the like can be used 
to form a circle of e.g. 2 centimeter diameters about the 
tip of the arrow, the tip serving as the center of the 
circle. The plate 10, the diameter of which in this partic 
ular example is also advantageously 2 centimeters, is 
now placed into this circle so as to register with the 
same and secured to the bite plate 8 with wax or a suit 



Re. 31,426 
9 

able synthetic plastic. However, the plate 10 could also 
be of foil material and provided with a self-adhesive 
coating on one surface. In any case, by securing the 
plate 10 in this manner the longitudinal central axis of 
the opening 11 becomes centered on the tip of the arrow 

For the ?nal bite the bite plates 1 and 8 are again 
inserted into the mouth of the patient, and the patient 
thereupon closes his jaws with slight pressure, causing 
the tip 5 of the pin to enter into the opening 11 in the 
manner illustrated in FIG. 2. Two or three drops of 
synthetic plastic material of the quick-hardening type 
which have ?rst been placed upon the lower bite plate 
8, now connect the bite plates 1 and 8 in the position 
which has been registered in this manner. 

It is essential that the respectively lowermost point of 
the spherical segment 5 which is rigid with the shaft 9 
will always form a tangent to the upper side of the bite 
plate 8 at the identical point which is predetermined by 
the opening 11. This point of contact is located on the 
longitudinal center axis of the opening 11, indepen 
dently of whether the longitudinal axis 14 of the pin 3 is 
aligned with the longitudinal axis of the opening 11 as 
shown in FIG. 2, or assumes an inclined position as for 
example suggested at 14'. In other words, indepen 
dently of whether the bite plates 1, 8 are arranged in 
parallelism with one another or not, and independently 
of the circular closing movement of the lower jaw, the 
tip of the pin 3 will always contact the tip of the arrow 
head 12 without contacting the apertured plate 10 in a 
manner capable of flowing off the registration, causing 
the pin to become inclined and to dislocate the con 
dyles. The space required between the bite plate is only 
very small. 

In the embodiment according to FIGS. 3 and 4 the 
apertured plate is omitted. In this embodiment the 
upper bite plate 16 is provided in the region of the sup 
porting pin 3 with a reinforcement 17 and the pin 3 is 
mounted by means of a tapped bore 18 in the center of 
the reinforcement. The marking of the arrowhead is 
effected in the same manner as described with respect to 
FIGS. 1 and 2. However, instead of putting an aper 
tured plate in place, concentric to the tip of the arrow 
head as described with respect to FIGS. 1 and 2, in 
FIGS. 3 and 4 a hole is drilled at the registered tip of the 
arrowhead into the lower bite plate 8. A conventional 
dental drill used for such purposes can be employed to 
drill this hole. The diameter of the bore 19, analogously 
to the diameter of the opening in the apertured plate 10 
of FIGS. 1 and 2, is smaller by a predetermined amount 
than the diameter of the tip 5. During the ?nal bite the 
spherical segment 5 therefore enters into the bore 19 to 
an imaginary plane 20 which has a predetermined spac 
ing from that upper side of the bite plate 8 which faces 
the bite plate 16. 

In order to compensate from the depth of penetration 
of the tip 5 and to assure that the spacing of the bite 
plates 8 and 16 relative to one another during the trac 
ing of the arrowhead and during the final bite is always 
the same, the supporting pin 3 is threaded out or for 
ward subsequent to the tracing of the arrowhead and 
prior to taking the ?nal bite, by a distance which corre 
sponds to the depth of penetration of the tip 5. Prefera 
bly, the relation of the diameters of the tip 5 and of the 
bore hole 19 which determines the depth of penetration 
of the tip 5 into the bore hole, as well as the turns of the 
threads of the supporting pin 3, are so coordinated with 
one another that a trimming of the pin 3 through an 
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10 
angle of eg 180° or 360' corresponds to a forward 
advancement of the pin 3 by an amount equal to the 
depth of penetration. This readjustment of the pin 3 
prior to the patient’s taking the ?nal bite is particularly 
simple if markings are provided at the upper side of the 
bite plate 16 and possibly also on the supporting pin 3, 
as indicated with reference numeral 21 in FIG. 4. 
A further embodiment of the invention is illustrated 

in FIGS. 5-8, wherein the upper-jaw bite plate 24 is 
provided with a quadratic recess 25 through which the 
supporting pin 3 extends vertically down to the bite 
plate plane. The pin 3 is threaded into a tapped sleeve 26 
and projects with its tip 5 beyond the lower end (FIG. 
5) of the tapped sleeve 26. As is shown in the drawing, 
particularly in FIG. 6, the tapped sleeve 26 is provided 
with four radial projections 28 which are offset from 
one another through 90 degree angles and which have 
sufficient length to extend over the recess 25 in any 
desired relative position of threaded sleeve 26 and bite 
plate 24. The end of the tapped sleeve 26 which projects 
in FIG. 5 beyond the bite plate 24 and is provided with 
an external thread, has a nut 29 threaded onto it which, 
in the illustrated embodiment, has radial projections 30 
similar to the radial projections 28 of the tapped sleeve 
26. 
FIGS. 5, 6 and 7 show that in any desired relative 

position of supporting pin 3 and bite plate 24 the radial 
projections 28, 30 engage the two broad sides of the bite 
plate 24. By tightening the nut 29 the position of the axis 
of the pin 3 can be fixed with respect to the bite plate 
plane. After releasing the nut 29 the unit composed of 
pin 3, threaded sleeve 26 and nut 29 can readily be 
adjusted with reference to the bite plate 24. By thread 
ing the pin 3 to a greater or lesser extent out of the 
tapped sleeve 26, an adjustment of the pin 3 can be 
effected in a third direction. To facilitate the adjustment 
of pin 3 and nut 29 these may be provided with trans 
verse ?aps 32 and 33, respectively. In order to make it 
possible to readily adjust the nut 29 even after the bite 
plate 24 has been inserted into the mouth of the patient, 
recesses 40 are provided into which complementary 
projections of a not-illustrated tool can be placed which 
then serves to turn the nut 29. 
The bite plate 24 is provided at the underside cooper 

ating with the radial projections 28 of the threaded 
sleeve 26, with two graduations 35, 36 which are en 
graved or otherwise provided and extend at right angles 
to one another. These each extend to the respective 
edge of the recess 25. FIG. 8 shows that the radial 
projections opposite the graduations 35 and 36 have a 
surface pro?le 37 which is complementary to the gradu 
ation and may, e.g. be blade-like. This means that after 
the nut 29 is released the pin 3 can be adjusted stepwise 
in longitudinal and transverse direction of the bite plate 
24, with the steps corresponding to the subdivisions of 
the graduations 35 and 36. It is clear, of course, that the 
subdivision of the graduations is not limited to the num 
ber of steps which are diagrammatically illustrated in 
FIGS. 6 and 8 for exemplary purposes only. For exam 
ple, if the recess 25 has an edge length of 15 millimeters, 
graduations may be provided with ?fteen steps in order 
to permit an adjustment of the pin 3 in the plane of the 
bite plate 24 by distances each having the length of a 
millimeter. The graduations 35 and 36, together with 
the radial projections 28, constitute anti-turning means 
which prevent a turning of the threaded sleeve 26 dur 
ing loosening and tightening of the nut 29. 
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While the invention has been illustrated and de 
scribed as embodied in an intra-oral aligning assembly, 
it is not intended to be limited to the details shown, since 
various modi?cations and structural changes may be 
made without departing in any way from the spirit of 
the present invention. 
Without further analysis, the foregoing will so fully 

reveal the gist of the present invention that others can 
by applying current knowledge, readily adapt it for 
various applications without omitting features that, 
from the standpoint of prior art, fairly constitute essen 
tial characteristics of the generic or speci?c aspects of 
this invention. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims: 
1. An adjusting assembly for use in prosthodontics, 

occlusion diagnosis and/or occlusion therapy, compris 
ing an upper jaw plate; a lower jaw plate, one of said 
plates being provided with an opening; and a pin having 
an externally threaded shaft partly received in one of 
the plates and having a free end adapted to be partly 
received in said opening, said free end being con?gu 
rated as a spherical segment rigid with said shaft and 
having a spherical surface, said spherical surface being 
curved rearwardly from a point located on the longitu 
dinal axis of the shaft through at least 100° of are, said 
opening having a diameter being smaller than that of 
said spherical segment, the diameter and length of said 
opening as well as the diameter of said segment being so 
coordinated with one another that even at the largest 
degree of relative skewing to be expected of said bite 
plates a circumferential edge of said opening will abut 
said spherical surface along the entire length of said 
circumferential edge substantially without any freedom 
of play. - 

2. The assembly as defined in claim 1, wherein said 
spherical surface extends from said point everywhere 
rearwardly towards said shaft through a range between 
220' to 320° of arc. , 

3. The assembly as defined in claim 1, said shaft hav 
ing a cylindrical part and an intermediate part between 
said cylindrical part and said segment, said intermediate 
part being of frustoconical shape and having a wide end 
rigid with said cylindrical part and a narrower end rigid 
with said segment. ‘ 

4. The assembly of claim 1, wherein said plates are 
formed of stiffened synthetic plastic material. 

5. The ‘assembly of claim 1, wherein said plates are 
formed of glass ?ber reinforced material. 

6. The assembly of claim 5, wherein said plates are 
formed of carbon ?ber reinforced material. 

7. The assembly of claim 5, wherein said plates are 
formed of metal reinforced material. 

8. The assembly of claim 1, wherein the thickness of 
said other plate is increased in the center area thereof. 

9. The assembly of claim 1, wherein said jaw plates 
are covered with a coating of color serving. 

10. The assembly of claim 1, wherein said jaw plates 
are opaque in at least their marginal regions. 

11. The assembly of claim 1, wherein said jaw plates 
are translucent in at least their marginal regions. 

12. The assembly of claim 1, wherein said jaw plates 
are transparent in at least their marginal regions. 

13. An adjusting assembly for use in prosthodontics, 
occlusion diagnosis and/0r occlusion therapy, compris 
ing an upper jaw plate; a lower jaw plate, a pin having 
an externally threaded shaft partly received in one of 
the plates and having a free end adapted to abut the 
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other plate; and a washer adapted to be rigidly con 
nected to said other plate and having an opening formed 
therein, said free end being con?gurated as a spherical 
segment rigid with said shaft and having a spherical 
surface, said spherical surface being curved rearwardly 
from a point located on the longitudinal axis of said 
shaft through at least lOO" of arc, so that even at the 
largest degree of relative skewing to be expected of said 
bite plates a circumferential edge of said opening will 
abut said spherical surface along the entire length of 
said circumferential edge, the thickness of said washer 
being smaller than the radius of said spherical segment. 

14. The assembly as de?ned in claim 13, wherein the 
diameter of said opening and the diameter of said seg 
ment are so coordinated with one another that said 
circumferential edge of said opening engages said 
spherical surface of the spherical segment without any 
freedom of play when said opening abuts said spherical 
surface. ' 

15. The assembly of claim 13, wherein said washer 
has a self-adhesive coating at a surface thereof which is 
connected to said one plate. 

16. The assembly of claim 13, wherein said washer is 
formed of foil material. 

17. An adjusting assembly for use in prosthodontics, 
occlusion diagnosis and/ or occlusion therapy, compris 
ing an upper jaw plate; a lower jaw plate, one of said 
plates having a recess and the other plate being pro 
vided with an opening; a pin having an externally 
threaded shaft; a tapped and externally threaded sleeve 
extending through said recess and partly receiving said 
pin, said pin having a free end adapted to be partly 
received in said opening; and a nut threaded onto said 
sleeve, said free end being con?gurated as a spherical 
segment rigid with said shaft and having a spherical 
surface, said spherical surface being curved rearwardly 
from a point located on the longitudinal axis of said 
shaft through at least 100° of arc, so that even at the 
largest degree of relative skewing to be expected of said 
bite plates a circumferential edge of said opening will 
abut said spherical surface along the entire length of 
said circumferential edge, said sleeve being formed with 
radial clamping projections extending outwardly there 
from, said clamping projections and said nut having 
parts extending across said recess in each desired rela 
tive positioning of said sleeve and said one plate, said 
parts engaging said one plate for ?xing said sleeve with 
the opposite sides of said one plate. 

18. The assembly of claim 1, wherein said upper jaw 
plate and said lower jaw plate each have a size corre 
sponding to the area surrounded by dental arch, the 
alveolar process and the residual ridge, respectively. 

19. The assembly of claim 17, wherein four said pro 
jections are provided which have a wing-shaped radial 
form. 

20. The improvement of claim 19, wherein said pro 
jections being offset at 90°. 

21. The improvement of claim 17, further comprising 
two graduations formed in the lateral side of said one 
plate and extending at right angles to one another and 
facing towards said radial projections. 

22. The improvement of claim 21, wherein said radial 
projections have a pro?le on a surface facing said grad 
uations which is complementary to said graduations to 
simplify a snap-type adjustment of said pin in said other 
bite. 

23. An adjusting assembly for use in prosthodontics, 
occlusion diagnosis and/or occlusion therapy, compris 
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ing‘ an upper jaw plate, and a lower jaw plate; a pin 
having an externally threaded shaft partly received in 
one of the plates and having a free end adapted to abut 
the other plate; and a washer adapted to be rigidly 
connected to said other plate and having an opening 
formed therein, said free end being con?gurated as a 
spherical segment having a spherical surface, said sur 
face being curved rearwardly from a point located on 
the longitudinal axis of said shaft through at least 100° of 
arc, so that even at the largest degree of relative skew 
ing to be expected to said plates a circumferential edge 
of said opening will ‘abut said spherical surface along the 
entire length of said circumferential edge, said shaft 
having a cylindrical part and an intermediate part be 
tween said cylindrical part and said segment, said inter 
mediate part being of frustoconical shape and having a 
wide end rigid with said cylindrical part and a narrower 
end rigid with said segment, said narrower end having a 
diameter smaller than the diameter of said segment. 

24. An adjusting assembly for use in prosthodontics, 
occlusion diagnosis and/or occlusion therapy, compris 
ing an upper jaw plate, and a lower jaw plate, one of 
said plates being provided with an opening; and a pin 
having an externally threaded shaft partly received in 
the other plate and having a free end adapted to abut 
said one plate, said free end being con?gurated as a 
spherical segment rigid with said shaft and having a 
spherical surface, said spherical surface being curved 
rearwardly from a point located on the longitudinal axis 
of the shaft through at least 100° of are, so that even at 
the largest degree of relative skewing to be expected of 
said bite plates a circumferential edge of said opening 
will abut said spherical surface along the entire length 
of said circumferential edge, said shaft having a cylin 
drical part and an intermediate part between said cylin 
drical part and said segment, said intermediate part 
being of frustoconical shape and having a wide end 
rigid with said cylindrical part and a narrower end rigid 
with said segment, said narrower end having a diameter 
smaller than the diameter of said segment. 

25. An adjusting assemby for use in prosthodontics, 
occlusion diagnosis and/or occlusion therapy, compris 
ing an upper jaw plate, and a lower jaw plate, one of 
said plates being provided with an opening; a pin having 
an externally threaded shaft; and a sleeve connected to 
the other plate and having a free end adapted to abut 
said one plate, said shaft being partly received in said 
sleeve, said free end being con?gurated as a spherical 
segment rigid with said shaft and having a spherical 
surface, said surface being curved rearwardly from a 
point located on the longitudinal axis of the shaft 
through at least 100° of arc, so that even at the largest 
degree of relative skewing to be expected of said bite 
plate a circumferential edge of said opening will abut 
said spherical surface along the entire length of said 
circumferential edge, said shaft having a cylindrical 
part and an intermediate part between said cylindrical 
part and said segment, said intermediate part being of 
frustoconical shape and having a wide end rigid with 
said cylindrical part and a narrower end rigid with said 
segment, said narrower end having a diameter smaller 
than the diameter of said segment, said sleeve having 
four outwardly radially extending projections, said pro 
jections being offset from one another through 90'’. 

26. An adjusting assembly for use in prosthodontics, 
occlusion diagnosis and/or occlusion therapy, compris 
ing an upper jaw plate; a lower jaw plate; a pin having 
an externally threaded shaft partly received in one of 
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the plates and having a free end adapted to abut the 
facing surface of the other plate; and a washer adapted 
to be rigidly connected to said surface of the other 
plate, said free end being con?gured as a spherical seg 
ment rigid with said shaft and having a spherical sur 
face, said spherical surface being curved rearwardly 
from a point located on the longitudinal axis of the shaft 
through at least 100° of arc, so that even at the largest 
degree of relative skewing to be expected of said bite 
plates a circumferential edge of said opening will abut 
said spherical surface along the entire length of said 
circumferential edge, the thickness of said washer being 
smaller than the radius of said spherical segment, the 
diameter of said opening and the diameter of said seg 
ment being so coordinated with one another that said 
circumferential edge of said opening engages said 
spherical surface of the spherical segment without any 
reedom of play when said segment abuts said surface of 
the other plate. 

27. The assembly as de?ned in claim 1, wherein said 
one plate has a tapped bore, and the external thread of 
said shaft has a diameter which is slightly larger than 
that of said bore which receives said shaft. 

28. The assembly as de?ned in claim 27, wherein said 
tapped bore is formed at a part of said one plate which 
is essentially in registry with the center of gravity of the 
lower jaw to thereby automatically provide proper 
centering of the condyles in the sockets. 

29. The assembly as de?ned in claim 1, wherein said 
one plate is formed with a sleeve which receives said 
pin, said sleeve projecting from that side of said one 
plate which faces away from said other plate. 

30. A method of de?ning a proper position of a lower 
jaw plate in an adjusting assembly for use in prostho 
dontics, occlusion diagnosis and/or occlusion therapy 
including said lower jaw plate and an upper jaw plate, 
a pin partly received in one of said plates and having an 
externally threaded shaft having a free end being con 
?gurated as a spherical segment having a spherical sur 
face being curved rearwardly from a point located on 
the longitudinal axis of the shaft through at least 100‘ of 
arc, the method comprising the steps of cutting out said 
plates to make allowance for the residual teeth in a 
mouth of a patient; mounting said upper jaw plate and 
said lower jaw plate in the patient‘s mouth; moving said 
free end so that it abuts said other plate and de?ning a 
predetermined place on said other plate; removing said 
other plate from the patient’s mouth; drilling an opening 
at said predetermined place of said other plate, and 
perpendicular to the surface of said other plate the di 
ameter and length of said opening and the diameter of 
said segment being so coordinated with one another 
that even at the largest degree of relative skewing to be 
expected of said plates a circumferential edge of said 
opening will abut said circumferential edge substan 
tially without any freedom of play when said opening 
abuts said spherical surface; mounting said other plate 
into the mouth of the patient; and moving said other 
plate thereby causing said segment to enter into said 
opening; connecting said plates in a registered position; 
and removing said plates from the mouth of the patient. 

31. The method of claim 30, wherein before said 
segment enters said opening said shaft is threadably 
moved from said one plate at a distance substantially 
equal to the path of entering of said segment into said 
opening. 

32. A method of de?ning a proper position of a lower 
jaw plate in an adjusting assembly for use in prostho 
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dontics, occlusion diagnosis and/or occlusion therapy 
including an upper jaw plate and the lower jaw plate; a 
pin having an externally threaded shaft partly received 
in one of the plates and having a free end adapted to 
abut the other plate, and a washer adapted to be rigidly 
connected to said other plate and having an opening 
formed therein, said free end being configurated as a 
spherical segment having a spherical surface being 
curved rearwardly from a point located on the longitu 
dinal axis of the shaft through at least 100° of arc, the 
thickness of said washer being smaller than the radius of 
said spherical segment, the diameter of said opening and 
the diameter of said segment being so coordinated with 
one another that the circumferential edge of said open 
ing engages said spherical surface of said segment with 
out any freedom when said segment abuts said othter 
plate, the method comprising the steps of cutting out 
said plates to make allowance for the residual teeth in a 
mouth of a patient; mounting said upper jaw plate and 
said lower jaw plate in the patient’s mouth; moving said 
free end of said shaft so that it abuts said other plate and 
de?ning a predetermined place on said other plate; 
removing said other plate from the patient’s mouth; 
placing said washer on said predetermined place so as to 
register said opening with said plate and securing said 
washer to said other plate; mounting said other plate 
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into the mouth of the patient and moving said other 
plate thereby causing said segment to enter into said 
opening; connecting said plates in a registered position; 
and removing said plates from the mouth of the patient. 

33. An adjusting assembly for use in'prosthodontics, 
occlusion diagnosis and/0r occlusion therapy, compris 
in g an upper jaw plate and a lower jaw plate, one of said 
plates being provided with an opening, and a pin having 
an externally threaded shaft partly received in the other 
plate and having a free end adapted to abut said one 
plate, said free end being con?gurated as a spherical 
segment rigid with said shaft and having a spherical 
surface, said spherical surface being curved rearwardly 
from a point located on the longitudinal axis of the shaft 
through at least 100' of arc, so that even at the largest 
degree of relative skewing to be expected of said bite 
plates a circumferential edge of said opening will abut 
said spherical surface along the entire length of said 
circumferential edge, the diameter of said opening and 
the diameter of said segment being so coordinated with 
one another that said circumferential edge of said open 
ing engages said spherical surface of the spherical seg 
ment without any freedom of play when said openings 
abut said spherical surface. 

Q i i t i 


