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[57] ABSTRACT 
The retainer portion of the mouthpiece of an under 
water breathing apparatus includes at least a portion 
made of a thermoplastic material. The retainer is cus 
tomized to the bite of the user by heating the mouth 
piece to render the retainer plastic. The retainer, 
while plastic, is gripped by the teeth of the user to 
form an impression of the users bite in the thermoplas 
tic material of the retainer. In one embodiment, the 
thermoplastic portion of the retainer comprises only a 
sleeve of thermoplastic material which is affixed over 
the conventional rubber retaining member. In an alter 
native embodiment, the thermoplastic retainer is 
formed as an integral molded portion of the mouth 
piece. 

7 Claims, 6 Drawing Figures 
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CUSTOMIZED MOUTI'IPIECE RETAINER FOR AN 
UNDERWATER BREATHING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates in general to mouth 
pieces for underwater breathing apparatus and, more 
particularly, to an improved method and apparatus for 
retaining the mouthpiece within the mouth of the user 
by customizing the retainer means to the bite of the 
user by means of the use of thermoplastic material. 

DESCRIPTION OF THE PRIOR ART 

Heretofore, the mouthpiece of an underwater breath 
ing apparatus has been retained within the mouth of the 
user by means of rubber projections extending out 
wardly of the ?anged lip portion of the mouthpiece. 
The retainer projections included a ?anged free-end 
portion and an intermediate portion which ?ts between 
the teeth and which is gripped between the upper and 
lower teeth in use. The retaining members are made of 
rubber and formed as an integrally molded portion of 
the rubber mouthpiece. 
The problem with the prior art retaining members is 

that they present a relatively small area to the teeth of 
the user such that a relatively high pressure is transmit 
ted from the retaining member to the one or two teeth 
which grip each of the retaining members. In cold wa 
ter, the low temperature of the gums and teeth tends to 
aggravate the pain produced by the reactive force of 
the rubber retaining means on the gripping teeth. 
Therefore, it is desired to obtain an improved mouth 

piece wherein the reactive gripping force exerted on 
the teeth by the retaining means is distributed more 
uniformly over the gripping teeth such that the mouth 
piece is more comfortable in use. 

It is also known from the prior art to make a tooth 
protective guard for boxers and other athletes of a ther 
moplastic material. The thermoplastic guard comprises 
a curved channel of thermoplastic material which is 
heated to plastic temperatures and inserted into the 
mouth and pressed over and around the upper teeth. 
The user bites gently into the guard, while in the plastic 
state, and the plastic guard is pressed against the back 
of the upper teeth such that an impression of the upper 
teeth is obtained in the guard, whereby the guard is cus 
tomized to the teeth of the user. 

SUMMARY OF THE PRESENT INVENTION 
The principal object of the present invention is the 

provision of an improved mouthpiece for underwater 
breathing apparatus. 

In one feature of the present invention, a blank of a 
thermoplastic material is formed to be affixed to the 
mouthpiece of an underwater breathing apparatus as a 
portion of the retaining means thereof, whereby the re 
taining structure may be customized to the bite of the 
user. The mouthpiece is customized to the user by heat 
ing the mouthpiece with the af?xed thermoplastic 
member to render the member plastic, inserting the 
mouthpiece into the mouth of the user and biting down 
‘on the heated thermoplastic retainer portion to obtain 
an impression of the user’s bite in the retaining struc 
ture, whereby the retainer of the mouthpiece is custom 
ized to the bite of the user. 

In another feature of the present invention, thermo 
plastic blanks which are to form a portion of the retain 
ing structure of the mouthpiece are formed as sleeves 
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2 
which fit over the conventional rubber retaining pro 
jections of the mouthpiece, whereby a conventional 
mouthpiece may be customized to the bite of the user. 

Other features and advantages of the present inven 
tion will become apparent upon a perusal of the follow 
ing speci?cation taken in connection with the accom 
panying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. I is a plan view of the mouthpiece portion of an 
underwater breathing apparatus incorporating features 
of the present invention, 

FIG. 2 is an end view of the structure of FIG. I taken 
along line 2-2 in the direction of the arrow, 
FIG. 3 is an enlarged perspective view of a portion of 

the structure of FIG. 2 delineated by line 3-3 and de 
picting a thermoplastic blank of the present invention, 

FIG. 4 is a view similar to that of FIG. 1 depicting an 
alternative embodiment of the present invention, 
FIG. 5 is a fragmentary view of a portion of ‘the struc~ 

ture of FIG. 4 taken along line S—-5 in the direction of 
the arrows, and 

FIG. 6 is a view similar to that of FIGS. 1 and 4 de 
picting an alternative embodiment of the present inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1 and 2, there is shown a con 
ventional mouthpiece structure 11 of an underwater 
breathing apparatus as modified to incorporate fea 
tures of the present invention. More particularly, the 
mouthpiece structure 11, as of one piece molded rub 
ber, includes a breathing tube portion 12 connected in 
gas communication via additional tubulation, now 
shown, to a source of air. 
That portion of the mouthpiece 11 which is to be re 

tained within the mouth of the user includes a pliable 
?anged lip portion 13 at the mouthpiece end of the tu-v 
bulation 12. The ?anged lip portion 13 includes a cen 
tral breathing hole 14 connected in gas communication 
with the breathing tube 12. 
A pair of retaining members 15, as of rubber, project 

outwardly from the concave face of the ?ange 13 to be 
clenched between the teeth of the user for retaining the 
breathing tube 12 within the mouth of the user. The re 
taining members 15 each include a central body por 
tion 16 extending outwardly from the ?ange 13 to a 
?anged free-end portion 17. In a typical example, the 
central body portion 16 has a thickness 1 of 0.20 inch, 
a width w of 0.50 inch and a depth of 0.20 inch. The 
?ange portion 17 has approximately equal width and 
thickness as of 0.50 inch each and a depth of 0.10 inch. 

A thermoplastic sleeve 18, as more fully shown in 
FIG. 3, is affixed over each of the retaining projections 
15. In a typical example the sleeve 18 is made of a suit 
able thermoplastic material such as ethylene vinyl ace 
tate. Such a material is commercially available from 
Dupont under their trademark Alathon. In a typical ex 
ample, the sleeve 18 has a depth d of 0.35 inch and a 
wall thickness t of 0.20 inch. The central opening 19 in 
the sleeve 18, which is to receive the main body 16 of 
the retaining projection 15, has a height h of 0.15 inch 
and a width w of 0.45 inch. 
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In use, the thermoplastic blank sleeves 18 are 
threaded over the respective central body portions 16 
of the retaining projections 15 and captured to ?ange 
13 via the ?anged end portions 17 of the retaining pro 
jections 15. 
The mouthpiece 11 is heated in a pot of boiling water 

for 50 seconds to render the blank sleeve portions 18 
thermoplastic. The mouthpiece 11 is then removed 
from the boiling water and inserted for one second into 
cold water. The mouthpiece 11 is placed immediately 
in the mouth of the user with the ?ange portion 13 dis 
posed between the lips and the teeth of the user and 
with the concave face of the ?ange l3 abutting the out 
side surfaces of the front and side teeth. 
The thermoplastic blank sleeve portions 18 are lo 

cated inbetween the upper and lower teeth in the re 
gions of the canine and ?rst pre-molar teeth, i.e., be 
tween several top and bottom teeth on each side of the 
mouth behind the front teeth. As the teeth are clenched 
onto the thermoplastic sleeve 18 they make an impres 
sion in the sleeve, such impression indenting the sleeve 
substantially to the substantially less plastic central 
body portion 16, or core or tab, of the retaining projec 
tion 15. 
The central body portions 16 of the projections 15 

are dimensioned of the proper thickness to ensure that 
the spacing between the users teeth, as closed on the 
retainer bodies 16, is sufficient to permit breathing 
through the front teeth and breathing hole 14. As the 
thermoplastic sleeve 18 deforms to provide the impres 
sion, it elongates to extend into the region of adjacent 
teeth toward the front and rear of the mouth. In this 
manner, substantially increased tooth bearing area is 
obtained for the composite retaining structure. The 
elongation of the thermoplastic sleeve 18 is not suffi 
cient to interfere with or otherwise cut off the breath 
ing opening 14. 
The advantages of the customized retainer portion of 

the mouthpiece 11 are that the load bearing reactive 
forces exerted on the teeth by the retaining structure 
are spread out over more teeth. In addition, the forces 
are uniformly distribured over the teeth which bear on 
the retaining structure to provide a much more com 
fortable grip especially when diving in cold water. 
The thermoplastic sleeves 18 are adapted to conven 

tional mouthpieces 11 which are presently in use. The 
user merely acquires the sleeves l8 and presses them 
into position on the existing retaining structures 15. 

In an alternative embodiment of the present inven 
tion, (see FIGS. 5 and 6) the retaining projections 15 
are eliminated and the thermoplastic blank structures 
18, which may be solid or which may include the rub 
ber cores 16, are affixed as by molding or bonding at 
21 to the ?ange l3. ln another alternativeembodiment 
(see FIG. 6), the ?ange l3 and retaining structures 15 
are integrally molded as one piece of thermoplastic ma 
terial which is bonded or otherwise affixed to the 
breathing tube 12 as by sealing ?ange 22. 

5 

25 

35 

40 

45 

50 

55 

65 

4 
The mouthpiece of the present invention may be em 

ployed to advantage with any type of underwater 
breathing apparatus such as a regulator, snorkel, etc. 
What is claimed is: 
l._ A mouthpiece to be used in combination with un 

derwater breathing apparatus that supplies breathable 
gas to a subject through a conduit, said mouthpiece 
comprising a pliable ?ange means for insertion be 
tween the lips and the outer frontal surface of the teeth 
of the subject. said ?ange means having a breathing 
hole adapted to be connected in ?uid ?ow relationship 
with the conduit for passing the gas in a substantially 
unobstructed ?ow path into the mouth and through the 
teeth of the subject, said ?ange means extending on op 
posite sides of the breathing hole, a pair of tabs con 
nected to and extending substantially normal from the 
?ange means in a direction away from the conduit, said 
tabs being located on opposite sides of the breathing 
hole and spaced therefrom, the improvement compris 
ing: means on each of said tabs for retaining teeth, each 
of said teeth retaining means including means for re 
ceiving only the several top and bottom teeth behind 
the front teeth of the subject and being fabricated of a 
thermoplastic material having sufficient thermoplastic 
ity at elevated temperatures which are compatible with 
the mouth of the subject for gripping by the teeth of the 
subject while at such elevated temperature and while in 
a thermoplastic state to form an impression of the bite 
of the subject in the thermoplastic material, such im 
pression being retained upon cooling of the thermo 
plastic material to human body temperature, whereby 
the retaining means of the mouthpiece is customized to 
the bite of the individual subject, the ?ange means 
being fabricated of a material that is less plastic than 
the retaining means at such elevated temperature, said 
retaining means being spaced from edges of the breath 
ing hole so as not to interfere with the ?ow of gas 
through the hole into the mouth of the subject. 

2. The mouthpiece of claim 1 wherein each of the 
tabs is an integral part of the ?ange means, and each of 
said retaining means is a retainer blank having an aper 
ture into which the tab ?ts, the tab holding the retainer 
blank to the ?ange. 

3. The mouthpiece of claim 2 wherein each of said 
tabs has a retaining ?ange at a free end thereof. 

4. The mouthpiece of claim 3 wherein each of said 
tabs, ?ange means and retaining ?anges together are 
fabricated as an integrally molded rubber part. 

5. The mouthpiece of claim 1 wherein the teeth re 
ceiving means is fabricated from ethylene-vinyl 
acetate. . 

6. The mouthpiece of claim 1 wherein each of the 
tabs and the retaining means thereon together form a 
structure affixed to the ?ange means. 

7. The mouthpiece of claim 6 wherein each of the 
tabs and retaining means is solid. 

* * * >l= * 


