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ABSTRACT: An improved coupling assembly is provided for 
releasably attaching an air hose, or the like, to a second stage 
regulator of the type used in conjunction with the face mask or 
mouthpiece of underwater diving equipment. The coupling is 
readily detachable, and a double valve mechanism is provided, 
so that when the air hose is decoupled from the regulator un 
derwater, valves in both the regulator air inlet and in the end 
of the air hose are immediately biased to a closed condition. 
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COUPLNG ASSEMBLY FORUNDERWATER FACE 
MASK 

BACKGROUND OF THE INVENTION 

The usual breathing apparatus associated with underwater 
diving equipment includes a second stage regulator which is 
coupled through an air line to the first stage regulator on the 
pressurized air tank carried by the diver and which is mounted 
on the mouthpiece. The mouthpiece is clenched in the teeth of 
the diver, and as the diver breathes through his mouth, air is 
drawn in through the regulators at the proper pressure. U.S. 
Pat. No. 3,292,618 provides a face mask for use in conjunc 
tion with underwater breathing apparatus, and which is in 
tended to replace the prior art mouthpiece which is clenched 
in the diver's teeth. In the latter instance the second stage 
regulator is mounted on the mask. 
The face mask described in the patent defines an inlet 

passageway to which the inlet air hose is coupled, with a de 
mand valve forming part of the second stage regulator being 
disposed in the passageway. The demand valve is controlled, 
so that each time the diver inhales, the valve automatically 
opens to open the inlet valve and permit air to flow into the 
face mask. Then, when the diver exhales, the valve is auto 
matically closed. 
The present invention provides an improved coupling as 

sembly which is intended, for example, to couple the inlet air 
hose to the second stage regulator on the aforesaid 
mouthpiece or mask. As will be described the coupler of the 
invention may be constructed to have component integral 
with the regulator itself, or it may be separable so that the cou 
pler of the invention may be fitted to any type of second stage 
regulator. 
A feature of the improved coupling assembly of the present 

invention is that it permits the air hose to be readily decoupled 
from the regulator. This is important in many applications, 
and especially in deep dives, where the diver must be brought 
to the surface very slowly. For example, in dives of the order 
of 150 feet, 3 hours are often required to bring the diver to the 
surface, in order to provide for gradual decompression of the 
diver. Since the supply of air in the tank carried by the diver 
lasts usually for around 10 minutes, it has been the practice for 
deep dives to drop the diver an air line from the surface down 
to provide him air while he is undergoing the decompression 
period. 
When the coupling assembly of the present invention is 

used, it is a simple matter for the diver to decouple his tank air 
hose from the regulator, and to couple an airhose dropped 
from the surface to the regulator. The coupler is provided with 
an internal spring-loaded valve, so that when the air hose is 
decoupled, the valve immediately closes. This prevents air 
from escaping and prevents water from entering the air hose. 
Also, the demand valve in the part of the coupler remaining in 
the mask after the first part has been decoupled it also biased 
to a closed condition, so that water is prevented from entering 
the regulator and mouthpiece or mask. 

BRIEF DESCRIPTION OF THE DRAWENGS 

F.G. i is a top view, partly in section, of a face mask such as 
disclosed in the aforesaid patent, in which the second stage 
regulator has been modified to incorporate the improved 
coupling assembly of the invention; 

FEG. 2 is a front view of the face mask and regulator of FIG. 

FIG. 3 is a view, partly in section, of the portion of the 
coupling assembly of the invention which extends into the 
inlet passageway of the aforesaid regulator of FIGS. 1 and 2, 
and which is clamped permanently into the inlet; 

FiG. 4 shows a further portion of the coupling assembly 
which is attached to the air hose, and which may be 
detachably coupled to the portion of FIG.3; 

F.G. 5 shows another type of prior art second stage regula 
tor to which the air hose is attached by a usual threaded joint; 
and 
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FIG. 6 is a modified coupler embodying the invention and 

which may be interposed between the air hose and regulator 
of FIG.S. 

DETALED DESCRIPTION OF THE LLUSTRATED 
EMBODIMENT 

The face mask shown in FIGS. and 2 is designated 10, and 
it is formed of a waterproof material, such as rubber. The 
mask is configured to define a chamber 2 which is positioned 
in front of the mouth of the diver, when the mask is positioned 
on the diver. It will be appreciated that the mask may be held 
in place on the diver by any suitable means (not shown), such 
means being described in detail in the aforesaid patent. 
The mask 10 includes an inner resilient wall portion 14 

which extends over the chin of the wearer; and it also includes 
a thin resilient upper edge 16 which is configured to extend 
over the upper lip of the diver, and around his nose. The thin 
upper edge 6 is particularly, adapted to extend under or over 
the lower edge of the goggles usually worn by the diver. The 
mask 10 also includes thin integral flexible sides 17. These 
sides are resilient, and they extend up the cheeks of the diver, 
and terminate at the region of the malar bone on each cheek. 
This configuration provides a waterproof termination for the 
mask on the bony structure of the cheek, rather than on the 
soft tissue. Therefore, and as described in the patent, as the 
diver talks, or otherwise moves his jaws, there is no tendency 
for the sides of the face mask to move outwardly or for 
leakage to occur. 
The face mask shown in FIGS. 1 and 2 incorporates a de 

mand valve regulator which is designated generally as 50. The 
regulator 50 includes an outer apertured wall 52, and it in 
cludes an internal flexible diaphragm 56. The diaphragm 
defines a water chamber 58 with the wall 52. The diaphragm 
56 is watertight, and it separates the water chamber 58 from 
the internal chamber 12 of the mask. The mask 10 defines an 
inlet passageway on one side which may, for example, be in 
the form of a tubular boss 60. A first portion of the coupling 
assembly of the invention, namely a tubular member 61 ex 
tends into and through the boss 60, and it is clamped and 
securely held in the boss 60 by means, for example, of one or 
more clamps, such as the clamp 62. 
The assembly contained in the tubular portion 61 will be. 

described in more detail in conjunction with FIG. 3. The tubu 
lar member 61, for example, includes a spring-loaded demand 
valve 64 (FIG. 3) which is normally biased to a closed condi 
tion against a seat 66 by means of a spring 68. The valve as 
sembly, as shown in F.G. 3, is actually contained in a tubular 
housing 69 which is threaded into the end of the tubular 
member 6, with the housing 69 being sealed to the tubular 
member 6 by means of an O-ring 70. 
A valve actuator 72 is pivotally mounted in a further tubular 

housing 74, the latter housing being threaded to the end of the 
tubular housing 69. The valve actuator 72 extends into en 
gagement with the inner surface of the diaphragm S6. Then, as 
the diver inhales, the diaphragm 56 moves inwardly, causing 
the valve actuator 64 to pivot in the housing 74. The resulting 
pivotal movement of the valve actuator causes the valve 64 to 
move against the bias of the spring 68, and to become un 
seated from the valve seat 66. Therefore, whenever the diver 
inhales, the valve actuator 72 actually causes the valve 64 to 
open, so that air may be supplied to the diver. Then, when the 
diver exhales, the diaphragm 56 moves outwardly, and away 
from the actuator 72. This permits the spring 68 again to bias 
the valve 64 down againstits seat 66 so as to close the valve. 
As explained in the aforesaid patent, the pressure on either 

side of the diaphragm 56 is substantially equalized, by the air 
in the chamber 2 and by the water in the chamber 53. As also 
explained in the patent, the diaphragm 56 may additionally 
serve as a transducer, so as to permit communication between 
divers. That is, each diver may speak and set up vibrations in 
the diaphragm S6 which, in turn, sets up vibrations acousti 
cally in the water which may be communicated to adjacent 
divers. 
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The mask 10 also defines a second exhaust boss 76 located 
on the opposite side of the mask from the inlet boss 160. A 
snorkle, or other means, may be clamped to the exhaust boss 
76 by means of an exhaust hose 78. The hose 78 may be cou 
pled to the boss 76 through an appropriate fitting 80. This 
fitting may be equipped with a usual exhaust valve 82. 
As shown in FIG. 3, the outer end of the tubular member 61 

is equipped with a plug 100 which is intended to be received in 
the end of a second part of the coupler assembly, such as 
shown in FIG. 4, and which is designated 102. The plug has a 
peripherai shoulder 100a adjacent its end, as shown. The 
other part of the coupler assembly is attached, for example, to 
the air hose from the tank worn by the diver, or to a surface air 
hose, and it permits one or the other of the air hoses to be 
detachably secured to the part of the coupler shown in FIG. 3, 
the latter part being permanently mounted in the boss 60 of 
the face mask, as described above. 
The part 102 may be coupled to the end of an air hose 104 

by means of any appropriate coupling, including, for example, 
a nut 06 which is attached to the end of the air hose, and 
which may be threaded onto a threaded tubular portion 108 of 
the part 102. The part 102 includes a tubular housing 110. 
The housing iO has a peripheral shoulder 112 at its end, and 
a sleeve 14 is mounted on the tubular housing 10 and is nor 
mally biased against the shoulder 112 by means of a spring 
116. A plurality of balls 118 are mounted in holes in the tubu 
lar housing 10, and when the sleeve 114 is in its normal posi 
tion, as shown in FIG. 4, these balls are held firmly by the 
sleeve 114, and displaced radially inwardly with respect to the 
tubular housing. However, the sleeve has a tapered end, so 
that when it is moved manually back along the tubular housing 
10, the balls are released. 
When the sleeve is so moved back along the tubular hous 

ing, the plug 100 may be plugged into the end of the tubular 
housing 10. Then, the sleeve 114 may be released so that its 
spring bias causes it to move forward on the tubular housing 
and force the balis down on the plug and against the inner side 
of the shoulder 100a so as to retain the two parts of the 
coupling together. The diameter of the holes in the tubular 
housing is such that the balls are prevented from passing en 
tirely therethrough into the interior of the housing, and the 
sleeve 14 extends over the balls at all times so that they are 
trapped in the wall of the housing. A spring-loaded valve 120 
is mounted in the tubular housing 110, and is normally biased 
closed against a seat 122 by a spring 124. However, when the 
plug 100 is inserted and retained in the housing 110 it bears 
against the valve 120 and holds it in an open condition. 

Therefore, the air hose 104 may be readily decoupled from 
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the regulator, merely by sliding the sleeve 114 of the part 102 
back on the tubular housing 110 and decoupling the part 102 
from the plug 100. The valve 120 immediately closes in the air 
hose when the part 102 is decoupled. Also, by exhaling the 
diver may ciose the valve 64 in the tubular portion 61 until a 
new air hose having a similar part 102 is coupled into the regu 
lator plug 100. 
Another type of second stage regulator 52A is shown in 

FIG. 5. This latter regulator may be any known prior art type, 
to which the air hose 104 is coupled in accordance with usual 
prior art practice by threading its nut 106 to a threaded tubu 
lar boss 74A. The improved coupling assembly, modified as 
shown in FIG. 6, may be interposed directly into the prior art 
assembly of FIG. 5. 

In the embodiment of FIG. 6, the tubular portion 61A of the 
plug 100A is foreshortened as compared with FIG. 3, and ter 
minates in an integral nut which may be threaded onto the 
boss 74A of FIG. 5. The part 102 may be identical to the em 
bodiment of FIG. 4, and the air hose nut 106, as before, may 
be threaded onto the threaded tubular portion 108. 

I claim: 
1. A coupling assembly for coupling an air hose to a face 

mask of underwater diving equipment, said coupling assembly 
including: a first tubular housing coupled to said air hose and 
having an open end; a normally closed spring loaded valve 
mounted in said tubular housing; a second tubular Sig mounted on said face mask and having a plug-shaped en 
received in said open end of said first tubular housing and en 
gaging said spring-loaded valve therein to hold said valve in an 
open condition; a spring-loaded demand valve mounted in 
said second tubular housing, said demand waive including 
means for normally biasing said demand valve to a closed con 
dition, and further including an actuator for said demand 
valve; and means mounted on said first tubular housing for 
releasably retaining said second tubular housing in coupled 
relationship therewith with said plug-shaped end of said 
second tubular housing received in said open end of said first 
tubular housing. 

2. The coupling assembly defined in claim 1 in which said 
retaining means includes a spring-loaded sleeve slidable on the 
external surface of said first tubular housing, and retaining 
bails mounted in holes in said first tubular housing to be 
forced radially inwardly when said sleeve is released, said 
plug-shaped end of said second tubular housing having a 
shoulder thereon which is engaged by said balls when said 
sleeve is released so as to retain said plug-shaped end of said 
second tubular member releasably in said open end of said 
first tubular housing. 


