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This invention relates to protective face masks and 
particularly to masks of the type which cover the eyes and 
nose of the wearer and are employed under water. 
An object of the invention is to provide a novel and 

improved mask designed for use under water to protect 
the wearer’s eyes and nose and providing substantially 
unrestricted, distortion-free visibility. 
Another object of the invention is to provide a face 

mask of the type described having a greatly simpli?ed 
and less expensive construction comprising a minimum of 
easily assembled components. 

Another object of the invention is to provide a face 
mask of the type described which is of a rugged, yet 
lightweight construction and is substantially unbreakable. 
A further object of the invention is to provide a face 

mask as described which is more comfortable to wear, 
provides a better water-tight seal between the mask and 
the wearer’s face, is easily purged of water and facilitates 
equalization of the pressure on the wearer’s ear drums. 

Other objects of the invention will in part be obvious 
and will in part appear hereinafter. 
The invention accordingly comprises the product pos 

sessing the features, properties and the relation of compo 
nents which are exempli?ed in the following detailed dis 
closure, and the scope of the application of which will be 
indicated in the claims. 

For a fuller understanding of the nature and objects of 
the invention, reference should be had to the following 
detailed description taken in connection with the accom 
panying drawings wherein: 
FIGURE 1 is a plan view of the lens unit of a face 

mask embodying the invention; 
FIG. 2 is a front elevation view of the lens unit of 

FIGURE 1; 
FIG. 3 is a sectional view taken along the line 3-3 of 

FIGURE 1; 
FIG. 4 is a side elevation view of a face mask embody 

ing the invention shown in place on the wearer’s face; 
FIG. 5 is a fragmentary sectional view illustrating a 

detail of the construction of the face mask of FIG. 4; and 
FIGURE 6 is a View of the face mask illustrating 

another embodiment of the invention. 
Generally, face masks adapted for use under water are 

designed to cover the wearer’s eyes and nose and include 
a transparent lens or face plate through which the wearer 
can see, means providing a water-tight seal between the 
lens and the wearer’s face, and means for retaining the 
mask against the face. Heretofore, masks of this type 
have usually comprised a fairly rigid frame in which is 
mounted a face plate, usually ?at glass; means, such as a 
clamping ring, for retaining the face plate in the frame 
and forming a water-tight seal between the frame and face 
plate; a skirt extending rearwardly from the frame and in 
many instances, an integral part of the frame, for spacing 
the face plate and frame away from the face and provid~ 
ing a water-tight seal between the face and mask. Be 
cause the face plate is of limited area, is displaced from 
the eyes and the frame and skirt are both, as a rule, 
opaque, the wearer’s visibility is drastically restricted to a 
narrow ?eld limited to the angle subtended by the face 
plate. The present invention contemplates an underwater 
face mask providing substantially unlimited vision with 
out distortion and with greater comfort to the wearer, 
in a construction which is simpler and less expensive than 
any conceived heretofore. 
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This construction, as will be seen in FIGS. 1 through 3, 

is achieved by providing a single lens unit 10 embodying 
both the face plate and the skirt which heretofore com 
prised separate elements. Lens unit 10 comprises a face 
plate 12 in the shape of a circle which is somewhat oblate 
at its lower side. In order to prevent distortion, face 
plate 12 is preferably substantially planar and of uniform 
thickness throughout; although a slight spherical curva 
ture may be imparted to the face plate to provide addi 
tional resistance to compression and distortion of the face 
plate due to water pressure. The lower edge of face 
plate 12, designated 14, has a relatively large radius of 
curvature, being only slightly curved, while the remainder 
of the periphery of the face plate is approximately cir 
cular and constitutes approximately three quarters of the 
face plate periphery. As previously indicated, the mask 
includes a skirt which is integral with the face plate and 
formed of the same material, preferably an organic plas- . 
tic material such as cellulose acetate butyrate, which is 
transparent [although it may be tinted] and is readily 
formed by molding techniques. The preferred method 
of fabrication, to which the present construction lends it 
self, is to mold the face plate and skirt as a single unit, 
although it is possible to form the face plate and skirt 
separately and then assemble them to form the lens unit. 
The lens unit is formed of an organic polymeric mate 

rial which when molded possesses substantial resistance 
to water, salt and the like, as well as substantial strength, 
rigidity and transparency. Among the polymeric mate 
rials which may be utilized to form the lens unit, mention 
may be made of, for example, acrylics such as polymeth 
ylmethacrylate, cellulosics such as cellulose acetate butyr 
ate, cellulose propionate, etc., polyalkylenes such as 
polyethylene and polypropylene, polyesters, and vinyls 
such as polyvinyl chloride and the like. As noted previ 
ously, one preferred polymeric material which may be 
used to form the lens unit comprises cellulose acetate 
butyrate. ‘ It may also be desirable to provide at least the 
outer surface of the face plate with a coating of a mate 
rial, known in the art, which is highly resistant to scratch 
ing and abrasion. 
The polymeric material comprising the lens unit, while 

characterized by appreciable strength and rigidity, is 
none-the-less, quite ?exible as compared with glass here 
tofore employed for face plates in underwater masks and 
considerably less likely to be broken if struck accidentally. 
The lens unit may be required to withstand some, although 
not extreme, compressive pressure due to a difference be 
tween the inside and outside pressures without distorting 
to the extent that it cracks or otherwise fails, allows 
water to leak into the mask, distorts the Wearer’s vision 
or becomes uncomfortable to wear. This requisite rela 
tively rigid or semi-rigid construction is achieved ‘despite 
the relative thinness, e.g., on the order of 1/32 to % inch 
thick, of the material employed by a particular combi 
nation of structure and form described hereinafter. 
The skirt is joined to the face plate at the edges thereof 

and extends rearwardly while ?aring outwardly slightly. 
The transparent skirt is shown as comprising a lower sec 
tion 16 in the form of a portion of a cone joined to face 
plate 12 at lower edge 14 thereof; and an upper section 
joined to the remainder of the face plate preiphery, also 
in the form of a cone, and including lateral or side por 
tions designated 18 and an upper portion desginated 2%. 
The skirt is preferably of uniform thickness throughout, 
which thickness is the same as that of the face plate, and 
merges smoothly with the face plate at the edges or pe 
riphery thereof without interruption or sharp or abrupt 
corners, and without any appreciable variation in thick 
ness. In this manner, distortion throughout the face plate 
and skirt is substantially eliminated, while distortion at 
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the edges of the face plate is reduced to a minimum, both 
in area and severity, such as to be barely discernible. 
The upper and lower sections of the skirt, being sections 

of cones, rather than spherical, for example, provide a 
?rm, stable and distortion (optically) free support for 
the face plate; and additionally facilitate manufacture by 
molding processes. Lower section 16 of the skirt merges 
with side or lateral portions 18 of the skirt at two well 
de?ned curved corners designated 22 extending rear 
wardly and outwardly and contributing to the structural 
strength and rigidity of the lens unit. 
The skirt, particularly the continuous rear edges there 

of, is shaped to conform substantially to the facial struc 
ture or contour of the wearer and this, it should be noted, 
is facilitated by the inherent ?exibility of the plastic ma 
terial. Upper portion 20 includes a rear edge 24 shaped 
to conform to the forehead, while lower section 16 in 
cludes a rear edge 26 shaped to conform to the cheeks 
and upper lip. The lower section of the skirt is deeper 
(or longer) than the upper portion of the skirt to accom 
modate the nose and support the face plate so that it is 
inclined rearwardly toward the forehead when worn. 
Lateral portions 18 are substantially deeper or longer 
than the remainder of the skirt and are shaped to engage 
and conform to the cheeks (forward of the ears) and the 
temples of the wearer. The entire skirt is of su?icient 
depth to locate the face plate forward of the nose while 
extending rearwardly beyond the vertical and lateral 
limits of the wearer’s peripheral vision as shown in FIG. 
4, to insure unrestricted vision. 
The lens unit comprising the face plate and skirt pref 

erably has a thickness on the order of about one-eighth 
of an inch. As shown, the lens unit preferably consists 
of a single layer of transparent polymeric material, e.g., 
cellulose acetate butyrate, of the desired thickness. The 
lens unit may also have a sandwich structure. For in 
stance, the lens unit may comprise two thin layers (e.g., 
each about 1A6 inch thick) of transparent polymeric ma 
terial secured together in superposed relation with, for 
example, a suitable transparent adhesive. 

While lens unit 10 may constitute a substantially com 
plete face mask per se, it is desirable to provide a more 
comfortable and watertight seat between the plastic skirt 
and the face. This seat or seal is in the form of a con 
tinuous lip 36 comprising a strip of a pliant, elastomeric 
material such as rubber. Lip 30 is secured to the rear 
edge of portions of the skirt and is adapted to extend 
rearwardly into engagement with the face providing a 
comfortable, watertight seal. The face-engaging sealing 
lip, as shown in FIGS. 4 and 5, comprises for the most 
part, a relatively narrow and thin strip of an elastomer, 
having a channel or groove 32 in its forward edge section. 
The edges of the skirt are tightly engaged in groove 32, 
with a water- and air-tight seal being formed between 
the skirt and lip. The upper portion of lip 30, shown 
in section in FIG. 5, and designed to press against the 
forehead, is made substantially thicker intermediate its 
edges in order to provide a more comfortable cushion 
against the face. The construction of the lip and skirt 
are such that the skirt tends to remain secure in the groove, 
particularly when the mask is being worn, without the 
aid of other means. However, in a preferred form, it is 
desirable to provide a suitable adhesive, such as an epoxy 
resin or cement, for securing the skirt edge within groove 
32. At or closely adjacent the rear edge of portions of 
the skirt, there may he provided an integrally formed 
ridge or bead 33 to assist in retaining the skirt edge in 
groove 32. For instance, a ridge may be provided which 
extends around the outer surface of the skirt; said ridge 
being located at or closely adjacent the rear edge of the 
skirt so as to be secured within groove 32. 
The width of lip 30 varies considerably from a very 

narrow portion at the lower section of the skirt adapted 
to engage the upper lip of the wearer, to a wide, rear 
wardly extending section at the temples to a narrower. 
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upper section adapted to engage the forehead. The pri 
mary function of the lip, as previously noted, is to pro 
vide a comfortable watertight seat for the skirt rather 
than positioning the face plate with respect to the face 
and eyes of the wearer; and accordingly, can be both 
narrow, thin and quite ?exible. 
As a means for retaining the mask against the face, 

‘there is provided a conventional elastic head strap 34 
secured to the skirt and adapted to extend around and 
behind the head. Strap 34, which may be provided with 
‘well known means for suitably adjusting the length there 
of, is secured to lateral portions 18 of the skirt by attach 
ment to U-shaped members 36, shown as formed in 
tegrally with the side or lateral portions. The U-shapetl 
:strap holders formed of the same material as the lens 
unit are preferably located near or adjacent the rear 
‘edge of lateral portions 13 so as not to interfere with 
the side vision of the wearer. In other words, the U 
shaped member carried by each of the lateral portions 
.18 is positioned so as to be rearwardly beyond the lateral 
limits of the wearer’s peripheral vision. Moreover, the 
pair of U-shaped members 36 is preferably secured to 
lateral portions 18 in such a manner that strap 34 at 
‘tached thereto will normally extend around the upper 
rear portions of the head. It is important that the strap 
be attached to lens unit 12 since it is the lens unit, rather 
than the skirt, which comprises the basic component of 
the mask; and sealing between the skirt and lip is pro 
moted by pressing the lip between the skirt and wearer’s 
face. 

It is not unusual for water to enter the mask while the 
wearer is submerged and, accordingly, provision is made 
for clearing or purging the mask of water while submerged. 
The usual practice with conventional masks is exhale 
through the nose while holding an upper portion of the 
mask skirt against the face, thereby causing the water to 
escape downward between a lower portion of the skirt 
and the face. This is effective when the mask has the 
usual ?exible skirt, but may prove di?icult with the present 
mask due to the relative inflexibility of the skirt. Accord 
ingly, other provision is made for water purging in the 
form of sector shaped openings 40 in lower section 16 of 
the skirt together with a one-way valve 42 closing openings 
40 against the admission of water while permitting the 
escape of water from the mask when the pressure within 
the mask is increased [by exhaling into the mask] above 
the outside pressure. A cover 44 is provided over valve 
42 to protect the latter and prevent interference with its 
operation. 

Another problem encountered during diving is that of 
equalizing the pressure on the ear drums, i.e., equalizing 
the pressure in the middle and outer ears. The outer ear 
is, of course, subject to the ambient (water) pressure, 
while the middle ear communicates with the throat, sinuses 
and nose via the Eustachian tubes. It is the usual prac 
tice for the diver [wearing a mask] to help equalize the 
pressure on his ear drums by pinching or otherwise block 
ing his nostrils against the outward flow of air and attempt 
ing to exhale through his nose in order to force air through 
his Eustachian tubes. The present mask includes means 
for facilitating the blockage of the nostrils and in the 
form shown, these means comprise a raised pad 46 secured 
to the inner surface of lower section 16 in position to 
close the nostril openings when the lower section of the 
lip is pressed upward against the nostril openings. Pad 
46 may be formed as an integral portion of the lip as 
shown in FIGURE 6 or it may comprise a more pliant 
material such as an elastomeric sponge or foam element 
secured to the lower lip section. Both openings 40 and 
pad 46 are located substantially midway between the sides 
of the lower section since this is where the nostril is lo 
cated and is substantially the lowest portion of the mask 
when the wearer is in a normal diving attitude, i.e., face 
forward and/or downward. 
The present face mask adapted for use underwater 
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possesses many advantages. For example, it provides 
substantially distortion-free visibility in all directions. 
Moreover, the present mask is of a simple, rugged, low 
cost construction. Additionally, the face mask is light 
weight, easy to handle and to use, and highly resistant to 
breakage. Furthermore, the present mask which provides 
substantially unrestricted visibility is more comfortable 
to wear and provides a better watertight seal between the 
mask and the wearer’s face. 

Since certain changes may be made in the above product 
Without departing from the scope of the invention herein 
involved, it is intended that all matter contained in the 
above description or shown in the accompanying drawings 
shall be interpreted as illustrative and not in a limiting 
sense. 
What is claimed is: 
1. A face mask to be worn underwater to provide sub 

stantially unrestricted vision, said mask, having an upper 
and lower portion, comprising, in combination; a lens unit 
formed of a transparent polymeric material; 

said lens unit including a substantially planar face plate 
and an integral skirt joining said face plate at the 
edges thereof and terminating in a continuous rear 
edge shaped to conform to the facial structure of the 
wearer in surrounding relation to the eyes and nose; 

said skirt including an upper section and a lower sec 
tion, said upper section including an upper portion 
having a rear edge curved to conform to the fore 
head of the wearer and side portions extending rear 
wardly to conform to the temples of the wearer, said 
lower section having a rear edge shaped to conform 
to the facial structure of the wearer between his nose 
and upper lip, said lower section being substantially 
deeper than said upper portion causing said face 
plate to be inclined with respect to the face of the 
wearer; 

a continuous lip of a pliant, elastomeric material 
attached to said skirt at the rear edge thereof to pro 
vide a water tight seal between said skirt and the face 
of the wearer; 

a medial pad provided on the lower portion of said 
mask for engaging and closing the nostrils of the 
wearer; and means secured to said skirt at the sides 
thereof for retaining said mask against the face of 
the wearer. 

2. A face mask adapted to be worn underwater to pro 
vide substantially unrestricted vision, said mask, having 
an upper and lower portion, comprising, in combination; 
a lens unit formed of a transparent polymeric material; 

said lens unit including a substantially planar face plate 
and an integral skirt joining said face plate at the 
edges thereof and terminating in a continuous rear 
edge shaped to conform to the facial structure of the 
wearer in surrounding relation to the eyes and nose; 

said skirt including an upper section and a lower section, 
said upper section including an upper portion having 
a rear edge curved to conform to the forehead of 
the wearer and side portions extending rearwardly 
to conform to the temples of the wearer, said lower 
section having a rear edge shaped to conform to the 
facial structure of the wearer between his nose and 
and upper lip, said lower section being substantially 
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6 
deeper than said upper portion causing said face plate 
to be inclined with respect to the face of the wearer; 

a continuous lip of a pliant, elastomeric material ' 
attached to said skirt at the rear edge thereof to pro 
vide a water tight seal between said skirt and the face 
of the wearer; 

the lower portion of said mask being provided with a 
medial pad for engaging and closing the nostrils of 
the wearer and a medial opening and a one-way 
exhaust valve associated with said opening to close 
the latter while permitting said mask to be purged 
of water; and 

means secured to said skirt at the sides thereof for re 
taining said mask against the face of the wearer. 

3. A face mask adapted to be worn underwater to pro 
vide substantially unrestricted vision, said mask compris 
ing, in combination; a lens unit formed of a transparent 
polymeric material; 

said lens unit including a substantially planar face plate 
and an integral skirt joining said face plate at the 
edges thereof and terminating in a continuous rear 
edge shaped to conform to the facial structure of the 
wearer in surrounding relation to the eyes and nose; 

said skirt including an upper section and a lower section, 
said upper section including an upper portion having 
a rear edge curved to conform to the forehead of 
the wearer and side portions extending rearwardly to 
conform to the temples of the wearer, said lower 
section having a rear edge shaped to conform to the 
facial structure of the wearer between his nose and 
upper lip, said lower section being substantially 
deeper than said upper portion causing said face plate 
to be inclined with respect to the face of the wearer; 

a continuous lip of a pliant, elastomeric material 
attached to said skirt at the rear edge thereof to pro 
vide a watertight seal between said skirt and the face i 
of the wearer; and 

means secured to said skirt at the sides thereof for re 
taining said mask against the face of the wearer. 
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