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This invention relates to improvements in 
goggles adapted for use by persons swimming 
in Water or working under water or by per 
sons who are surrounded by an atmosphere 
laden with Smoke or other noxious fumes or 
gases. It has for its main object to make the 
eyes secure against the intrusion of any sub 
stance. Such as water or smoke that might in 
jure the eyes or interfere with satisfactory 
yision. When intended for use under water it has for its further special object to enable 
objects to be seen under water with prac 
tically no distortion at different angles of 
WISO). 

According to the invention I provide 
goggles comprising a frame or the like of any 
Suitable rigid or semi-rigid material, such as 
Wood, metal or hard rubber, which is adapted 
to fit against the face of the wearer, to which 

20 it may be attached in any convenient manner, 
Such as by straps, tapes or the like passing 
around the head. To secure a tight fit be 
tween mask and face, the former may be 
made with a flexible and elastic sheet portion 

25 which adjusts itself against the convex por 
tions of the contour of the wearer's face under 
the direct tension of the head band, and of the elastic portion and against the concavity 
on each side of the nose by the pressure of 

30 the rigid frame on said flexible portion. 
The goggles may be of a shape and size to 

fit over eyes of the wearer, in which case 
the front is glazed, for example, by means 
of plane or curved discs of glass or other 

35 transparent material arranged in front of the 
two eyes. 
When the goggles are to be used under 

Water the following special arrangement 
and/or construction of the glasses may be 
adopted. When fiat glass is used, one con 
tinuous piece thereof may extend across in 
front of both eyes; or, if two pieces of glass 
are employed, they may be held in the same 
plane by the rigidity of the frame. When 
curved glass is used the curve may be such 
that the line of vision is always perpendicular 
to both surfaces of the portion of the glass 
through which it passes and this is obtained 
by making each glass in the form of a seg 

50 ment of a hollow sphere of such diameter and 

5 

45 

chambers. 

held by the rigidity of the frame at such dis 
tance from the eye that the centre of this 
sphere will coincide approximately with the 
centre of rotation of the eye. When intended 
for use in noxious atmospheres the above de 
Scribed restrictions on the shape and arrange 
ment of the glass may with obvious advan 
tages be dispensed with. 
A flexible tubular band may pass from one 

eye chamber to the other, for example, round 
the back of the head or round behind the ears 
and under the chin and may be held in place 
partly by the fastening tapes and a short tube 
may also make direct connection in front be 
tween the eye chambers. In this manner cir 
culation of air from one chamber to the other 
in a more or less continuous stream is ren 
dered possible. One or more elastic bulbs, 
for example, three, may be placed along the 
line of the tubular band, and valves disposed 
between them to allow the air to pass in one 
direction only so that, when the glasses are 
used in deep sea diving, the pressure of the 
water will force the air from the collapsible 
bulb or bulbs into the less collapsible eye 
pieces, thus rendering the air in the eye 
pieces more dense and counteracting the suc 
tion or pressure that would operate upon the 
eyes if they were enclosed in rigid chambers 
to which no collapsible antechamber was 
attached. The alternate application and re 
moval of water pressure, for example, in div 
ing for pearls, will automatically cause a 
current of air to circulate through the eye 

When used on the surface of 
water, or on land, the central bulb may be 
placed under the chin, by which it may be 
pressed upon from time to time while the 
hands are otherwise engaged. Moisture ab 
sorbing substances may be placed within the 
tube, and thus the air may be kept so dry 
that no moisture will be deposited on the 
inner surfaces of the glasses. When two 
bulbs are employed, one may be made of 
smaller and more tense and contractile rub 
ber than the other and the size and direction 
of opening of the valves may be so arranged 
that a steady stream of air may tend to pass 
from the tense to the lax bulb and the air may 
be quickly passed back into the tense bulb by 
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pressure which may be applied to the lax bulb 
by the hand, chin, or any other convenient 
IleanS. 
Or, the goggles may be formed of a sheet 

of rubber reinforced with a semi-rigid plate 
or connected rigid eye-pieces. When secured 
in position the rubber sheet forms a hermetic 
joint with the face. 
As will be understood goggles made in ac 

cordance with the invention are automatical 
ly adaptable to faces of different shapes and 
dimensions. Furthermore, the pressure of 
the air within the chamber or chambers of 
the mask is automatically adjusted to coun 
teract the varying pressures due to varying 
depths of immersion of the wearer in water. 
This is due to the fact that the flexible sheet 
portion renders the goggles capable of be 
ing forced by the pressure of the water nearer 
to the face of the wearer thereby confining 
within a smaller space, and rendering more 
dense the enclosed air. 
To enable the invention to be fully under 

stood I will describe it by reference to the 
accompanying drawings, in which:- 

Figure 1 is a front view of a face-mask 
constructed in accordance with the invention 
and designed to cover the eyes only of the 
Se. 
Figure 2 is a section on the line 2-2, Fig 

lure 1. 
Figure 3 is a view similar to Figure 2, illus 

trating a modification. 
Figure 4 is a front view of another mod 

ification of the face-mask illustrated in Fig 
ures 1 and 2, and 
Figure 5 is a section on the linue 5-5, Fig 

ure 4. 
Figures 6 and 7 are, respectively, a front 

view and a plan view of another modifica 
tion of the improved face-mask, and 

Figures 8 and 9 are, respectively, sections 
on the lines 8-8, and 9-9, Figure 6. 

Referring to Figures 1 and 2, a is the 
frame of wood, metal or hard rubber adapt 
ed to fit against the face of the wearer and 
having a flexible sheet portion b to ensure 
a water-tight joint with the face around the 
eyes only, and c, c are the straps or tapes 
which pass around the head of the wearer 
of the mask and are secured together in the 
form of a head band to hold the goggles 
in place. d, d are the eye-openings in the 
goggles and which are in the form of tubular 
projections e, e from the frame a and closed 
at the outer ends by the discs f, f of glass 
which are portions of spheres, the centres of 
the curves of which are approximately the 
centres of rotation of the eye-balls of the 
wearer of the goggles, so that practically 
no distortion will be observed of objects un 
der water at different angles of vision. 

Figure 3 illustrates the form of my inven 
tion where the SCE are furnished with 
a flexible tube i designed to pass around the 
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head, or behind the ears and around the 
chin, to keep the mask in position, the said 
tube being fitted with collapsible bulbs i and 
valves i° and opening at its ends into the 
chambers formed by the tubular projections 
e so that the pressure of the water when the 
wearer is diving will be imparted to the air 
within the said chambers, and so that inter 
mittent or continuous circulation of air 
through the eye chambers may be maintained. 
i° is the short tube connecting the chambers e. 

Figures 4 and 5 illustrate the construction 
where the goggles are formed of a sheet g 
of rubber, reinforced by a plate or frame h, 
the said frame being preferably of semi 
rigid or flexible metal so that it can be manip 
ulated to suit the contour of different faces, 
the rubber forming a hermetic joint with 
the face. 

Figures 6 to 9 illustrate the construction 
where the reinforcement of the sheet of rub 
berg is in the form of a pair of connected 
metal eye-pieces i, j attached to the tubular 
projections e. In this arrangement, instead 
of the spherical discs f above referred to, 
I employ flat pieces k of glass arranged in 
a common plane. With this arrangement, 
however, slight distortion of the objects 
viewed under water will result when the angle 
of vision differs from a right-angle with the 
plane of the glasses k. 

It will be clearly understood from the fore 
going that the flexible sheet portions may be 
formed as a part of the frame, or as an in 
dependent part attached to the frame or the 
frame attached to it like in Figs. 4 and 5, 
but in any event the sheet portion must have 
sufficient inherent elasticity to readily con 
form to the convex portions of the wearer's 
face under the direct tension of the head 
band, and to conform to the concave portions 
of the wearer's face by the pressure of the 
frame against said sheet portion. It will be 
furthermore understood that the flexibility 
of the sheet portion and particularly its mar 
ginal edge, is such that the pressure of the 
water will act to hold such sheet portion 
closely against the face of the wearer and 
further permits the water pressure to force 
the goggles closer to the eyes of the wearer, 
thereby confining the air within the eye-tubes 
in a smaller space. 
Claims: 
1. A pair of goggles comprising a flexible 

sheet portion capable of being adjusted to 
the contour of the user's face and having eye 
openings, a frame adapted to bear against the 
forehead, consisting of two substantially 
rigid eye portions rigidly connected by a 
bridge, each eye portion having a part which 
extends under the eye opening, and means 
having independently of the frame a positive 
connection with the said sheet portion and adapted to draw the same into conforming 
contact with the convex portions of the wear 
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er's face, and to act upon the frame to cause 
the latter to force the flexible sheet portion 
into conforming contact with the concave 
portions of the wearer's face. 

2. A pair of goggles comprising a flexible 
sheet portion capable of being adjusted to 
the contour of the user's face and having eye 
openings, a frame adapted to bear against 
the forehead, consisting of two substantially 
rigid eye Fis rigidly connected by a bridge, each eye portion having a part which 
extends under the corresponding eye opening 
and of such shape that it is adapted to bear 
against the part of the cheek under the eye 
and adjacent to the side of the nose, and a 
headband having independently of the frame 
a positive connection with the said flexible 
sheet portion and adapted to draw the same 
into conforming contact with the convex por 
tions of the wearer's face, and to act upon the 
frame to cause the latter to force the flexible 
sheet portion into conforming contact with 
the concave portions of the wearer's face. 

3. A pair of go comprising a flexible 
sheet portion capable of being adjusted to the 
contour of the user's face and having eye 
openings with flexible tubular portions pro 
jecting forward, a frame the upper part of 
which is adapted to bear against the fore 
head, and the lower portions against the 
cheeks on each side of and adjacent to the 
nose, said frame consisting of two substan 
tially rigid eye portions rigidly connected by 
a bridge, and means having independently 
of the frame a positive connection with the 
said sheet portion, and adapted to draw the 
same into conforming contact with the convex 
portions of the wearer's face, and to act upon 

3 

tube connecting said eye-tubes and means for 
causing circulation between said eye-tubes 
through the air tube. 

8. A pair of goggles comprising a frame, 
eye-tubes associated with said frame and pro 
vided with transparent viewing discs, an air 
tube connecting said eye-tubes and a tubular 
head band connecting said eye-tubes and 
means connected in the head band for com 
pressing air in the eye-tubes. 

9. A pair of goggles comprising a frame, 
eye-tubes associated with said frame and pro 
vided with transparent viewing discs, an air 
tube connecting said eye-tubes and a tubular 
head band connecting said eye-tubes and 
yalves arranged to determine the direction of 
flow of the air in said head band and eye 
tubes. 

10. A pair of goggles comprising a frame, 
eye-tubes associated therewith and provided 
with transparent viewing discs, a flexible . 
sheet portion connected to said frame and the 
said sheet portion being capable of adjusting 
itself to the contour of the user's face, a tubu 
lar headband adapted to draw said sheet por 
tion into conforming contact with the convex 
portions of the wearer's face and to act upon 
the frame to cause the latter to force the flexi 
blesheet portion into conforming contact 
with the concave portions of the face, an air 
connection between said eye-tubes, compress 
ible bulbs within the length of the headband 
to produce circulation in said headband and 
eye-tubes and valves within the length of said 
head band for determining the direction of 
flow of the air therein. 
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the frame to cause the latter to force the flexi 
ble sheet portion into conforming contact 
with the concave portions of the face. 

4. A pair of goggles comprising a frame, 
eye-tubes associated with the frame and pro 
yided with transparent viewing discs, a head 
band, means providing for air communica 
tion between the eye-tubes and means for 
causing circulation of airin said eye-tubes. 

5. A pair of goggles comprising a frame, 
eye-tubes associated with the frame and pro 
vided with transparent viewing discs, a head 
band, means providing for air communica 
tion between the eye-tubes and means carried 
by the head band for producing air circula 
tion in the eye-tubes. 

6. A pair of goggles comprising a frame, 
eye-tubes associated with the frame and pro 
vided with transparent viewing discs, a head 
band, means providing for air communication 
between the eye-tubes and means carried by 
the head band for causing circulation of air 
in the eye-tubes and means for fixing the 
direction of circulation. 

7. A pair of goggles comprising a frame, 
eye-tubes associated with said frame and pro 
vided with transparent viewing discs, an air 
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