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This invention relates to protective mouthpieces, and 
is particularly concerned with individually fitted protec 
tive mouthpieces of a resilient nature which are em 
ployed, principally, in connection with sports for pro 
tecting the teeth of the participants. 

Mouthpieces for the protecting of teeth are known 
but heretofore have generally taken the form of resilient 
members shaped to fit about the teeth of the upper jaw, 
and also U-shaped in cross section so as to fit around the 
individual teeth on both the inside and outside. 
Such protective mouthpieces are adequate for many 

purposes but we have found that they are lacking in many 
respects and, particularly, in connection with football, 
because the mouthpieces tend to be bitten through thus 
leading to the possibility of tooth damage. Still fur 
ther, the mouthpieces according to the prior art do not 
fit very well and this introduces the possibility that they 
will become dislodged in use creating a considerable 
hazard, particularly, if the participant wearing the mouth 
piece is momentarily dazed. 
With the foregoing in mind it is a particular object 

of the present invention to provide a mouthpiece of the 
nature referred to which it is substantially impossible to 
bite through, 
Another object of this invention is the provision of 

mouthpiece of the nature referred to which will fit sub 
stantially perfectly thereby eliminating any possibility 
that the mouthpiece will accidentially become dislodged 
during a period of violent action when such dislodgement 
would be extremely dangerous. 

Still another object of this invention is the provision 
of a mouthpiece of the nature referred to which is pro 
vided with localized reinforcing in the regions in which 
such reinforcing has been found most necessary. 

Still another object of this invention is the provision 
of a method of making a mouthpiece of the nature re 
ferred to and in which the mouthpiece is individually 
fitted to the user in order to provide for the perfect fit 
necessary for the practice of the present invention. 
These and other objects and advantages of this inven 

tion will become more apparent upon reference to the 
following specification taken in connection with the ac 
companying drawings in which: 
FIGURE 1 is a perspective view showing a mouth 

piece according to this invention and the model on which 
the mouthpiece is contructed; 
FIGURE 2 is a sectional view taken longitudinally 

through the model with the mouthpiece mounted thereon; 
FIGURE 3 is an enlarged longitudinal section through 

the mouthpiece as indicated by line 3-3 on FIGURE 1; 
FIGURE 4 is an enlarged fragmentary sectional view 

indicated by line 4-4 on FIGURE 3 showing a region 
of added reinforcing; 
FIGURE 5 is a view looking at the bottom of the mouthpiece; 
FIGURE 6 is a fragmentary, somewhat diagrammatic 

view illustrating one form which the added reinforcing 
illustrated in FIGURE 4 could take; and 
FIGURE 7 is a flow chart representing a preferred 

method of manufacting the mouthpiece. 
Mouthpieces of a protective nature according to the 

present invention are manufactured so as to have greatly 
increased utility and perfection by taking an impression 
of the upper teeth and arch of the user and forming a 
master model therefrom. This is normally a full impres 
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sion of the upper arch. The master model is made in 
the conventional manner with plaster and the model is 
then completely dried preparatory to being used. 

After the master model has been made the protective 
mouthpiece is built up thereon by multiple applications 
0f latex and, in addition, according to the present inven 
tion, reinforcing material is embodied within the mouth 
piece in order to make it resistant to "bite-through.” 
This is extremely important because this has been one 
of the principal points of failure of protective mouth 
pieces according to the prior art. 
The added reinforcing material, which is preferably 

in the form of fibers or flock or textile material, such 
as knitted or Woven members, not only add great 
strength against "bit-through” to the mouthpiece with 
out adding any substantially weight or stiffness thereto, 
but also the perfect fit of the protective mouthpiece on 
the users teeth and gum structure so distributes the pres 
Sures imposed on the mouthpiece when in use that the 
mouthpiece is not subjected to the extremely high peak 
pressures that would be encountered if the mouthpiece 
did not fit perfectly and thus the tendency for “bit 
through' is greatly reduced. 

After the master model has been made and the pro 
tective mouthpiece has been built up thereon, the master 
model and mouthpiece are marked to indicate the in 
dividual to which they pertain and thereafter the model 
can serve as a storage rack on which the mouthpiece 
can be stored thereby to retain it in good condition. 

Referring to the drawings somewhat more particularly, 
in FIGURE 1, 20 illustrates a master model which is 
formed of plaster as was referred to above, 
The protective mouthpiece that is built up on the 

model 8 is indicated at 2 and, since it has been built 
on the master is it forms a perfect fit thereon and, since 
the master it is an exact duplicate of the upper ach and 
teeth of the user, the mouthpiece accordingly will fit 
exactly in the user's mouth. 
The master model can be marked at 14 with the user's 

identification, such as the name, and the protective mouth 
piece is similarly marked at 16 so that there is no like 
lihood that the models or protective mouthpieces will 
get mixed up. 
As will be seen in FIGURE 2, the mouthpiece 12 fits 

about the teeth 18 and up into the gum region as at 
20 in the front and as at 22 along the sides and back 
of the mouth thus forming full protection for the ex 
posed portions of the teeth and adjacent gum regions 
and the parts of the teeth disposed within the guns. As 
will be seen in FIGURE 5 the mouthpiece 12 is arcua 
in configuration so as to fit within the mouth. 
FIGURE 3 shows an enlarged cross sectional view or 

the protective mouthpiece and it will be seen, in gen 
eral, to comprise latex material as at 24 and 26 and 
latex material as at 28 which contains reinforcing mate 
rial. This is also illustrated in FIGURE 4 wherein it 
will be seen that the latex is made up of multiple layers 
and that the reinforced latex is also made up of multi ple layers. 

In addition to the reinforcement referred to, in which 
will be described more in detail hereinafter, there is ad 
ditional reinforcement, as at 30, in the region of the 
posterior teeth. This additional reinforcing is provided 
because the highest pressures are developed on the mouth 
piece in that region and it has been found that the addi 
tional reinforcement is of definite advantage. 
The additional reinforcement referred to, and which is 

indicated at 30, is textile material which may be in the 
form of larger fibers than are provided in the reinforced 
portions 28 or it may consist of a small pad of woven 
or knitted material. The example illustrated in FIG 
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URE 6 is a knitted material of rather open nature and 
this is found to be a satisfactory sort of reinforcing ele 
ment. 
The reinforcing material that is added in the latex 

region as indicated at 28 in FIGURES 3 and 4 is any 
suitable relatively fine fibrous material. We have found 
that A6 inch long nylon fibers or nylon flock is of a satis 
factory nature but it will be evident that other synthetic 
fibers such as Orion or Dacron or rayon could be em 
ployed. The added material is preferably resistant to 
moisture so that it will not deteriorate and should have 
good mechanical strength and resistant to chemical at 
tack. Most commercial synthetic fibers are suitable for 
this purpose, although we do not exclude the use of nat 
ural fiber. 
With regard to the procedure for constructing the pro 

tective mouthpiece, this will be seen on reference to 
FIGURE 7. It is understood that a full impression is 
first taken of the upper arch and the impression is then 
poured in plaster to form the master model and the mas 
ter model is then permitted to dry completely and have 
any finishing operations performed thereon that may be 
necessary. 
When the mouthpiece is then to be constructed, a first 

application is made on the master model of a thin layer 
of liquid latex. This latex is brushed on to cover the 
labial surfaces of all teeth and the gums to within about 
2 millimeters of the reflection. The thin layer of liquid 
latex also covers the occlusal surfaces of all the teeth, 
and on the lingual side of the teeth covers all teeth and 
the pallet to about from 10 to 15 millimeters from the 
occlusal surfaces of the teeth. After this first application 
of the latex is made it is dried in an oven at around 170 
F. for about one hour. 

Following the aforementioned step a second layer of 
liquid latex is made in the same manner described above, 
including the drying step. 
The layers of liquid latex so far applied make up the 

region indicated at 24 in FIGURES 3 and 4. 
The next application is by spatula and this is a rela 

tively thick application of latex in which the reinforcing 
fibers referred to are embodied. These reinforcing fibers 
may, for example, be A6 inch long nylon fibers or nylon 
flock. This is a considerably heavier coat, up to about 2 
imillimeters thick and covers the entire area that was 
coated in the first two applications. 

This third application is also dried in an oven at about 
170 F. for about 1 hour. 

Following the drying of the flock filled latex layer, 
a fourth layer is applied which is the same as the third 
layer, also being applied with a spatula and also com 
prising latex having fiber or flock reinforcing therein. 
This third layer is also oven dried at about 170 F. for 
about one hour. 

Following the application of the fourth layer a fifth 
layer is applied consisting of a thin layer of latex applied, 
for example, by brush over the occlusal surfaces of all 
of the posterior teeth. 

Before permitting this fifth application to dry, the 
added reinforcing, which has been indicated at 30 in 
FIGURES 3 and 4 is added. As mentioned, this can 
be in the form of threads or a woven or knitted pad 
and is preferably a synthetic fiber. This added reinforc 
ing material or pad is applied for reinforcement on the 
occlusal surfaces of the posterior teeth. After the re 
inforcing pad over the posterior teeth is in place, an ad 
ditional layer of latex is applied thereover as by brush. 
The mouthpiece is then returned to the oven to be dried 
at about 170 F. for about one hour. 

Following the drying of the mouthpiece after the rein 
forcing 30 the region of the posterior teeth has been 
added, there are two more applications of latex which 
may be brushed on in the same manner described in the 
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steps one and two. Each layer is, of course, oven dried 
before the next operation is carried out. 
At this point the mouthpiece is substantially con 

pleted but it is desirable for identification to be applied 
thereto. This is done by applying a strip bearing the 
proper indicia or the user's name to the mouthpiece, for 
example, along the side thereof, or by printing the indicia 
or name on the mouthpiece with a dark ink or dye or 
the like which will show through the latex and following 
the application of the identification to the mouthpiece, 
a final application of latex is made thereto according to 
the description of step one above. The mouthpiece is 
then given a final oven treatment at about 170 F. for 
about one hour. 
The mouthpiece is now completed with respect to the 

building up thereon of the latex layers and after the last 
drying step the model and mouthpiece are placed in 
boiling water for about 10 minutes and, thereafter, when 
they are placed in cold water the mouthpiece loosens 
from the model and can be removed from the model. 
The mouthpiece now has any rough edges smoothed 

and any flash or the like trimmed therefrom and is ready 
to be washed and cleaned and is returned to the model 
until the mouthpiece is ready to be used by the individual 
for whom it was made. 

It will be evident that a number of modifications can 
be made in the method described above. For example, 
the specific temperature of 170 and the specific time of 
one hour as referred to but the particular temperature, 
and the particular length of time for drying the mouth 
pieces will, of course, vary with the particular latex com 
position. 

It will also be understood that the reinforcing flock or 
fibers need not necessarily be limited to A6 inch but 
could be shorter or longer or could be of random lengths. 
These fibers can be small, mono filiment members or 
can be fine threads. So long as they are resistant to 
moisture and chemical attacks they are satisfactory for 
reinforcing elements. 
The nature of the pad, at 30 is also variable and may 

consist of individual threads or an extremely loosely 
Woven material or the loosely knitted material, as illus 
trated in FIGURE 6. We have found the knitted ma 
terial to be quite satisfactory because it is highly flexible 
and is easy to handle but it is desired to include within 
Scope of this invention the use of woven material or of 
pre-shaped pads that could be made up without weaving. 
It is conceivable, for example, that the reinforcing at 30 
might consist of preformed extremely tough latex mem 
bers having a heavy flock contact or threads therein in 
order to obtain the additional reinforcing in the region 
of the posterior teeth. 
The net result of constructing mouthpieces according 

to our invention is that the mouthpieces are highly eff 
cient for the protective purposes, and have no tendency 
to become dislodged in use, even during violent action, 
and after prolonged and severe tests, show no indication 
that they will be deformed in normal use. 
The mouthpiece, so far as we are able to determine 

from our field tests, are virtually impossible to bite 
through. 

It will be understood that this invention is susceptible 
to modification in order to adapte it to different usages 
and conditions; and, accordingly, it is desired to com 
prehend such modifications within this invention as may 
fall within the scope of the appended claims. 
We claim: 
1. A protective mouthpiece for athletes and which is 

individually fitted between the upper and lower teeth 
of the wear's mouth and adapted to engage over and 
about the teeth of the upper jaw, said mouthpiece com 
prising a flexible arcuate shaped member composed of 
Superimposed layers of latex material with at least one 
of the layers embodying fibrous material for reinforcing 
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the mouthpiece and preventing severance of the same by 
the teeth, said mouthpiece member having additional 
reinforcing structure comprising a thickened latex layer 
in which is embedded a knitted textile pad, said thick 
ened layer being in position to engage the occlusal Sur 
faces of the posterior teeth of the mouthpiece wearer. 

2. A protective mouthpiece for athletes and which is 
individually fitted between the upper and lower teeth of 
the wearer's mouth and adapted to engage over and about 
the teeth of the upper jaw, said mouthpiece comprising 
a flexible arcuate shaped plastic member composed of 
superimposed layers of latex material having fibrous ma 
terial consisting of short nylon fibers embedded therein 
for reinforcing the mouthpiece and preventing severance 
of the same by the teeth, said mouthpiece member having 
additional reinforcing structure comprising a thickened 
latex layer in which is embedded a knitted textile pad, 
said thickened layer being in position to engage the 
occlusal surfaces of the posterior teeth of the mouthpiece 
Wearer. 

3. A method of making a protective mouthpiece of 
the character described which comprises; forming an im 
pression of the upper jaw of the Wearer of the mouth 
piece and which includes the region to be covered by the 
mouthpiece, making a master model from said impres- 25 2,827,899 
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sion, applying multiple layers of latex material to said 
master model and heat curing each layer of latex material 
before applying a subsequent layer of latex material, em 
bedding reinforcing fibrous mass in at least one of the 
layers of latex material of said master model, said latex 
material being applied on both the inside and outside 
of the said fibrous mass to embed and seal the fibrous 
mass from moisture, applying a pad of knitted textile ma 
terial to the protective mouthpiece over the occlusal 
region of the posterior teeth with the ribs of the knitted 
material in the region of the cusps of the posterior teeth, 
sealing the said pad by further applications of latex ma 
terial, removing the mouthpiece from the model, and fin 
ishing the mouthpiece by trimming off the rough edges. 
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