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This invention relates generally to dental de-
vices. More particularly, it is concerned with
an improved construction for the types of de-
vices used by dentists for marking teeth in the
mouth for the purpose of grinding high spots
on the teeth to bring them into occlusion.

In certain types of dental work, such as, for
example, the fitting of artificial dentures, crowns,
bridges and inlays in the mouth, it is necessary
to locate and grind off high spots or cuspal in-
terferences which prevent opposing teeth from
occluding properly. To locate the high spots
it has been the practice to employ a sheet of
carbon paper, known as articulating paper. Such
sheets of articulating paper are held by - the
dentist with his fingers or with a tool while
the patient closes his mouth, biting on the car-
bon paper and, if necessary, moving the man-
dible through the usual protrusive and lateral
movements employed in the mastication of food,
to leave an imprint on the occlusal surfaces of
the opposing teeth of any high spots on the teeth
which interfere with the desired occlusal con-
tact.

The articulating paper which has been widely
used heretofore has definite disadvantages in
that it will smear over-all occlusal surfaces and
will show prints where there is no contact be-
tween the teeth by becoming bunched . when
the teeth are carried through the masticatory
movements. :

One of the main objects of this invention is
to avoid these disadvantages and to provide an
articulating or high spot marker which does

not smear over all surfaces of the teeth and .

which will mark only the true high spots on the
opposing teeth. :

A further object of this invention is to pro-
vide a novel marking device of the class de-
scribed which is clean to handle, which is con-
venient to use and which can be easily attached
to the upper or lower teeth and maintained in
position for effective use while permitting the
dentist to grind the aopposing teeth without in-
terference or interruption. '

A still further object of this invention is to pro-
vide a novel dental marking device which is
-inexpensive to manufacture and which can be
used in the correction of artificial dentures either
in the mouth or in an articulator, as well as the
correction of natural dentitions and partly arti-
ficial dentures in the mouth. : e

Other subjects of my invention will herein-
after become evident from the following descrip-
tion:. - S -
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This device will be more fully deseribed with
reference to the .accompanying drawing, in
which: . :

Figure 1 shows a plan view in perspective of a
laminated high-spot marking wafer embody-
ing this invention, , ‘

Figure 2 is an enlarged view of a section taken
along the line 2—2 of Figure 1 looking in the
direction of the arrows.

- Figure 3 shows an enlarged sectional appear-
ance of the marking wafer during the biting
thereof, )

Figure 4 shows a view somewhat similar to
Pigure 3. -

Figure 5 shows an enlarged sectional view sim-
ilar to Figure 2, but of a modified form of my
wafer. o

Figures 6 and 7 are views similar to Figures 3
and 4 but embodying the modified form of my
wafer as shown in Figure 5.

Figures 8, 9 and 10 show plan views of modi-
fied forms of my marking wafers.

- Referring now to the accompanying drawings,
wherein like reference characters denote simi-
lar elements,. it will be observed from Pigures

.1 and 2 that a wafer | generally consists of a

laminated sheet, comprising a carrier sheet 2
for a marking substance which is impregnated

_with or coated on both sides with such a sub-

stance and laminated between two sheets of a

-soft wax 3 and 4. The outer.layers 8 and 4

can be of any desired wax or wax-like material,
brovided that it be non-tacky and sufficiently
soft so that the layers 8 and 4 will conform readily
to the object imposed on them or pressed into
them by light pressure. Such soft wax layers
can be compounded, for example, of a mixture

-of beeswax and paraffin, it may be a microcrystal-
-line wax, paraffin wax, or a similar hydrocarbon

wax.. It may be a vegetable wax, or it may be one

-of those waxes compounded with g minor amount

of miscible resin or cellulose. derivative. The

:wax or wax compound which I utilize for these
-outer layers must be sufficiently hard to retain

its shape and not soil the fingers when handled

-gently, soff enough to conform to the shape of
-a tooth crown when subjested to a gentle biting
-pressure in the mouth. These wax layers should
-have-a thickness within the range of 0.1 mm. to
50 -
.- -The substance used as. a marking material
«may be either a water-soluble dye or a pigment,
-which' is-non-toxic: to humans -and of a strong
zgolor: I prefer to use-black or other dark color
-¥o-give.a -maximum -contrast. with the white or

2.0 mm. and preferably 0.9 mm. to 1.5 mm.
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yellowish white of natural and artificial teeth.
T have found carbon black to be a satisfactory
pigment for this purpose. The particular car-
rier which is chosen for the sheet | will depend
upon which type of marking material is chosen.
A sheet of a thin textile material or a thin ab-
sorbent paper sheet is suitable for use with a
dye. For use with @ pigment type of matking
material, the ¢artier sheet may be, for example,
a thin sheet of a textile material, paper or cello~
phane.

The wafers in finished form may be in the
form of rectangular strips having the approxi-
mate surface area of the ‘conventional artieu-
lating paper. Alternatively, ‘they may assume
any of the shapes 1, 1-D, |—c afid 1-d as illus=
trated in Figures 1,8, 9 and 10. It isto e-clearly
understood that the waiers will be of dimensions
such that it is suitable for use in a patient’s
mouth. :

Figures 3 aid 4 illustiate in 4 qualitative man-
ner the pesrforinance of the marking ‘wafer in
accordance with this embodiment of my ifiven-
tion in marking high Spots on 2 patient’s molar

teeth when bitten between those teeth. These

figures illustrate the fashion ‘jn whieh the soft

‘wax layers 3 and 4 conform ‘to the tooth crown
and allow any truly high §pots o the ‘érown to
cut through the wax and ‘coiile into contact with
the marking substance carried by the interme-
diate sheet 2, Wwhile effectively shielding those
portions of the occlusal surface which do mot
come into ‘¢ontact or Which come into ‘correct
contact, from the marking material. As a‘result
‘the high ‘spots on the ‘occlusal surface are ‘ac-
curately marked, with no confusing ‘tarking or
surfaces on which grinding is not indicated. The
upper molar tdoth shown in Figure 3 hasa high
spot and it will be hoted tHat this high Spot has
cut through the upper layer of wax 3 to ‘come
in ‘contact with the marking layer 2. In ‘con-
trast to this, the tolar tooth illustrated inFigure
4 which has nio high spots have caused the Wwax
3 and 8 to ‘conform to ‘the ‘shape‘of the ‘ocelisal
‘surfaces but have not penetrated-entirely ‘throuigh
‘these ‘wax ‘1ayets ‘to reach the marking ‘1ayer 2.

Figure 5 shows an‘enlarged sectioh view of an
einbodiment of my ‘tarking wafer tonsisting of 'a
marking layer and a single layer of wax. Tn this
embodinient, the 'Wafer 1=& comprisés a ‘catrier
sheet 2-¢ impregnated ‘with ‘or coated ‘6n one
-side ‘Wwith a ‘marking substance ‘and laminated to
‘the shest 4-a of = “Wak or wax-like material.
When 2 coated ‘carrier sheet 2-2 is witilized the

coated side of the sheet is placed next to the :

sheet &4-¢ of the ‘wax or wax-like material.
Figures 6-and 7 illustrate, in‘a ‘somewhat en-
larged view, the action of this alternative -em-
bodiment of my marking ‘device when bitten By
the patient. In Figure 6 it will ‘be noted that
the Jower molar tooth- ¢a¥ries a high ‘spot which
penetrates through the Wax or Wax-like ‘material
to come into contact With the marking, 2=a. In
‘the event that this'marking sheet carriesa mark-
ihe -substance coated on -this ‘surface ‘adjacent
‘to wax or wax-like layer 4=a the upper teeth Will
not be marked; ‘alternatively, if ‘the mmarking
layer 2-a is impreghated ‘with-a dye the ‘entire
occlusal surfaces of ‘the ‘upper ‘teeth Wwill ‘be

marked, but this-is jmmaterial since-in usihg this -

type ‘of marker the dentist ‘would be igoncerhed
with only the lower ‘or ‘the ‘Upper ‘teeth ‘as "the
Gase might be ‘at-‘any-one time. Figure 7 4Hus-
“frates the perforthande-of -this alternative -fo¥m
w6f Wy marking Waler WHeén Ppitten bétween ‘teeth -
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which carry no high spots. It will be noted in
this figure that the lower molar tooth has not
penetrated entirely through the wax or wax-like
sheet 4-¢ and is not in contact with the marking
sheet 2-¢ and its associated marking substance.

To fabricate a wafer, of the type illustrated in
Figures 1, 2, 3 and 4, utilizing 2 dye, a thin ab-
sorbent sheet is impregnated with a solution of
the dye in‘a suitable solvent and the solvent al-
lowed to evaporate to produce a marking layer.
Alternately, a sheet is coated on both sides with
2 pigment suspended in a suitable film-forming
vehicle, for example, 8 molien wax or a solution
of ‘Wax in a suitable solvent. The marking sheet
s then laminated between two sheets of wax or
7 wag-like material by the application of heat
and pressure. The heat and pressure may be
applied by pressing the laminate between heated
platens of a press or by means of hot rolls.

To fabricate a wafer of the alternative type
illustrated by Figures 5, 6 and 7 utilizing a dye, 2
£hin absorbent sheet is impregnated with a solu-
tion of dye in a suitable solvent and the solvent
allowed to evaporate to produce a marking layer.
‘This marking sheet.is then laminated to a sheet
of wax or a wax-like material by the application
of heat ond pressure. Alternatively, a sheet is
coated on one side with a pigment suspended in a
suitable flm forming vehicle, for example, a mol-
‘ten’ wax or a solution of wax in a suitable solvent.
The coated side of this sheet is then placed in
‘contact with a sheet of wax or wax-like material
and the two shests laminated by the application
:of heat and pressure, When utilizing either of
‘these two types of marking sheets the heat and
‘pressure may be applied by pressing the laminate
petween heated platens of a press or by passage
‘betieen -hot 1Tolls. -

In the fabrication of either ‘of the types of
high §pot markers utilizing two or three layers,
Yespectively, the temperature of the hot platens
‘or volls:as ‘the case may be'should be high enough
fo cause laminaton but net sufficiently high to
melt the wax or wax-like material. Similarly,
‘the pressure applied should be sufficient by the
temperature employed to cause lamination, but
insufficienit ‘to ‘create any noticeable flow ‘of the
-wax or ‘wax=like material.

While I have indicated and described several
‘types-of marking wafer constriiction for-carrying
my invention into effect, it will be -apparent ‘to
those:skilled in the dental art that my invention
1is by no.means limited to the particular wafers
shown :and described, ‘but ‘that many modifica-
tions may be made without :departing from the
scope of ‘my .invention ‘as set forth in ‘the ap-
pended claims.

What I claim and desire to protect by Letters
Patent ‘are: :

1. A laminated dental marking wafer of a.size
‘and shapeadavted to fit into themouth, compris-
-ing & relatively thin sheet carrying a.dark colored
smarking :substance 'substantially throughout its
.eritire:gren and laminated between two relatively
thick lavers of a soft readily :moldable wax, at
Jeast one of said wax layers having a thickness
“Srithinthe range from 0.9 mm. to 1.5.mm.

9. -A laminated dental marking wafer of -a size
:and ‘shape ‘adapted to :fit into the mouth, com-
iprising a ‘pelatively thin sheet ‘carrying a :dark
-colored pigment ‘substantially throughout- :its
entire area, laminated between two :relatively
-ghick layers of -a soft wax, said wax deing suffi-
-ciently. hard-to retain.its ‘shape when handled:at
room temperature and sufficiently soft fo con-
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form to the shape of a tooth crown when sub-
jected to biting pressure in the mouth.

3. A laminated dental marking wafer of a size
and shape adapted to fit into the mouth, com-
prising a relatively thin sheet carrying carbon
black pigment substantially entirely throughout
its entire area and laminated between two rela-
tively thick layers of a soft readily moldable wax,
capable of being deformed under biting pressure
without rupture by properly occluding posterior
tooth surfaces and of being pierced under said
biting pressure by a posterior tooth high spot.

VICTOR O. LUCIA.
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