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Iii-Claims. (Cl. 128-142) 

My: invention relates to underwater breathing appa 
ratus-and included in the objects to my invention are: 

First, to provide an underwater breathing apparatus 
wherein air is supplied to the diver from a tank carried 
by. the diver'and wherein the- air pressure supplied varies 
to‘correspond to the submergence pressure. 

Second, to provide an underwater breathing apparatus 
whichis arranged to supply air at a pressure slightly 
above. submergence pressure, and in such a manner that 
the diver senses the immediate availability of the air 
so as to minimize any sense of panic or fear of suffoca- ‘ 
tion, particularlyby novice divers. 

Third, to provide an underwater breathing apparatus 
wherein air is delivered to the diver’s mouth and in 
corporates av novel mouthpiece valve controlled by the 
mouth of the 'diver so as to be closed at will against the ‘ 
slightly higher pressure of the air supply so that the 
diver may exhale. 

Fourth, to provide an underwater breathing apparatus 
which normally supplies air continuously, unless with 
held at thewill of the diver, at a pressure slightly above 
submergencepressure, and which incorporates a device 
arranged to shut off the supply of air by altering the 
pressure at which the air is supplied to a pressure slightly 
belowv submergence pressure; thus, permitting the air 
supply to be shut o?” when the diver is not submerged 
to avoid'waste of air, while enabling the diver to breath 
with only slight discomfort should he submerge with 
outreleasing the device. 

Fifth, to provide in an underwater breathing apparatus 
a simpli?ed, inexpensive regulator valve mechanism 
which is inherently. dependable in operation and easily 
serviced. 
With the above and other objects in view as may here 

inafter be described reference is directed to the accom- ,_ 
Denying: drawings .in which: 

Fig._ 1 is atopwview of my underwater swimming ap 
paratus with the air supply tank omitted and the mouth 
piece shown partially in section. 1 

Fig. 2 is a partial sectional partially elevational view 
of the demand‘valve taken along the line 2-—2 of Fig. 1. 

Fig. 3 is an enlarged transverse sectional view through 
3-3 of Fig. 2‘showing the demand valve in its open 
position. 

Fig. 4 is an elevational view of the. mouthpiece taken 
substantially along the line 4—4 of Fig. 1. 

‘ r Fig.’ 5 is a sectional view thereof taken through 5'—-5 
of'Fig. 1. 

Fig.‘ 6 is a'sectional view through 6—6 of Fig. 1. 
Fig; 7 isa, vertical sectional view of a modi?ed form 

of. mouthpiece which is incorporated in a face mask. 
Mygunderwater swimming apparatus includes a de 

mand valve, 1, which comprises a bottom plate 2, on 
which. rests a cylindrical section- 3 covered. by a. top 
plate 4. interposed between the bottom plate and the 
cylindrical section is agasket 5,, which may cover the 
bottom plate. Interposed, between the cylindrical. sec 
tion and the top plate 4 is a diaphragm 6. The bottom 
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plate and the top plate protrude radially from the cylin 
drical section so as to provide ?anges through which 
extend screws 7 to hold the assembly together. The 
bottom plate diaphragm and cylindrical section de?ne-fa 
valve chamber 8. 
Mounted offcenter in the bottom plate is a valve ?t 

ting 9 having a ?ange at one end which bears against 
the gasket 5. The valve ?tting protrudes through the 
bottom plate and is secured thereto by a nut 10. 
The valve ?tting is provided. with a central valve 

bore 11 constricted at its upper end and directed into 
the valve chamber 8. Fitted within the valve bore and 
bearing against its constricted end is a valve seat cylin 
der 12, having a bore therethrough and provided with 
a sealing ring which engages the valve bore 11. The 
inner or lower end of the valve cylinder 12 is engaged 
by a valve element 13 which may be in the form of a 
ball. It has been found that a tough plastic material 
such as “Te?on” provides a satisfactory valve element. 
The valve element is backed by a spring 14 the force 

of which may be adjusted by a tubular nut 15, screw 
threaded into the lower or outer end of the valve bore 
11. The extremity of the valve bore forms a seat 16 
against which may be ?tted the supply head 17 of a 
high-pressure air cylinder (not shown). A seal washer 
18 is interposed between the seat and the supply head 17. 
The supply head may be held in sealing contact by 

means of a yoke 19 which includes a collar'20 journaled 
on the outer end of thevalve ?tting 9. The collar is held 
by a suitable retainer ring 21. A screw 22 carried by 
the extremity of the yoke 19v forces the supply head 17 
against the seat 16. The connection between the valve 
?tting Q and the high-pressure air cylinder may be con‘ 
sidered as conventional. 

Located in the bottom plate 2, preferably diametrically 
opposite from the valve ?tting 9, is a tubular outlet ?t 
ting 23 having a ?anged inner end seated against the 
gasket, and held in place by a nut 24. 
The inner end of the valve ?tting 9 is provided at its 

side radially outward from the valve bore 11 with a 
pair of bearing lugs 25. A similar pair of bearing lugs 
26 are located radially outward from the bore of the 
outlet ?tting 23. The bearing lugs 25 receive a pin 
which journals a lever 27 extending diametrically across 
the valve chamber 8 with its extremity guided between 
the lugs 26. 
A second lever 28 is journaled by a pin between the 

bearing lugs 26. The extremity of the lever 27 is bev 
elled so as to form a bearing edge 29 which engages the 
under side of the lever 28. The extremity of the lever 
28 is located at approximately the center of the valve 
chamber 8 and may be provided with rollers 30 which 
engage the inner one of a pair of diaphragm reinforcing 
plates 31, which clamp the central portion of the dia 
phragm 6. The lever 27 overlies the valve bore 11 and 
an operating pin 32 is mounted in the bore of the valve 
seat cylinder 12 so as to extend between the underside 
of the lever 27 and the valve element 13. 
The leverage provided by the levers 27 and 28 and 

diameter of the bore in the valve seat cylinder are such 
that a comparatively small force applied to the rollers 
30 of the lever 28 is sul?cient to open the valve element 
13 against high pressure (as much as 2,000 lbs.) of air in 
the air cylinder. 
The central portion of the top plate 4 is preferably 

otfset upwardly so that a spring 33 may be accommodated 
between the top plate and the diaphragm. The spring 
33 does not bear directly against the diaphragm but 
bears against a retainer plate v34 overlying the diaphragm. 
Connected to thecentral. portion ofthe retainer plate’ is 
a pull latch 35* which extends upwardly throughth'e top 
plate. The pull latch includes a shoulder 36 which is 
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capable ‘of ‘being pulled through the top plate and engage 
the top plate by tilting the pull latch to one side, as 
shown by dotted lines in Fig. 3. The protruding end 
of'the pull latchmaybe in the form of a ring 37wsovthat 
it may be easily engaged;v fQperat'ion of the spring‘33 
and pulli'latchg will .Tbe described in more detail herein 
after.» . 's' -. - _. 

The top plate is provided with perforations 38 so that 
the region aboverthe diaphragm 6 maybe subjected to 
water pressure when the demand valve is submerged. '= 
The outlet ?tting 23 is connected to a hose 39 or 

preferably a’ pair of hose sections which'are intended to 
pass‘ around the head of the diver and'are joined to a 
mouthpiece ,40. The hose is preferably’ moulded of 
rubber and corrugated to: allow axial expansion~and 
permit bendingv without kinking. The hose and mouth 
piece may be integral, as shown, although a separable 
connectionbetweenjthe hose and mouthpie'cefmay be 
provided if desiredpg The mouthpiece includes an intake 
T 741, the cross portion of which'is joined to the two 
hose section 39. They stem of the T curves downwardly, 
then horizontally and‘is ?attened so that it may extend 
intofthe‘diver’s?mouth. The extremity of the stem is, 
?ared as indicated by 42 to form a valve element into 
which the tip of the diver’s tongue may bepressed to 
close oif the ?ow of air from the valve‘ chamber 8 of the 
demand valve. , . i ‘ ' ‘ 

Adjacent but spaced from the ?ared end 42 there is 
formed .a_'lip ?ange 43‘which projects upwardly and 
downwardly from the stem of the intake T, and is 
curved arcuately so as to ?t between the lips and the 
teeth of the diver. The lateral extremity of the ?ared 
end 42 is joined to the lip ?ange 43 by bite webs 44. 
A small ?ange 45 surrounds the ?ared end of'the intake 
T so that the diver may bite on the webs 44 and hold 
the mouthpiece in place.’ Between the bite webs 44 and 
the sides of the stem of the intake T, there, are a pair 
of vertical passages 46.‘ These communicate with side 
or outlet passages 47, one on each side of the stem ‘of 
the intake T. The side passages curve downwardly 
and converge under the intake T to form an“ exhalation 
nipple 48. Fitted over the end of the exhalation nipple 
is an ‘exhalation valve or “?utter” valve 49. in the form 
of a rubber tube ?attened at its end so that air may be 
discharged through the valve but water cannot enter it. 
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Operation of my underwater breathing apparatus is as ' 
follows: The demand valve is connected to one or more 
compressed air cylinders ‘in a conventional manner such 
as by the yoke 19. The cylinders and valve are‘carried 50 
on the back of the diver and the hose or hose sections ' 
39 are extended around the head of the‘ diver so that 
the mouthpiece 40 may be'?tted into the mouth of the ' 
diver. 

Before the diver subnierges or at such times when - 
the apparatus is not intended to be in operation, the‘ 
pull latch 35 is drawn upwardly to the‘ dotted line posi 
tion shown in Fig. 3. 'In this position, the retainer plate 
34 under the spring 33 clears the diaphragm 6, and- the 
supply is shut off when the diaphragm is in its outer or 
dotted line position. The diaphragm is urged in this 

~ position by the pressure of air within the valve ?tting 
9, which holds the valve element 13 closed. Thus, when 
the force of the spring 33 is relieved ‘from the diaphragm, 
the supply valve is normally closed. When the diver'is 
about to submerge, the pull latch is released so that the 
force of the spring 33 is applied to the diaphragm and 
the supply valve is open as shown by solid lines in Fig. 3. 
Air will continue to ?ow as long as the ?ared end 42 
of‘ the mouthpiece is open. However, the diver may 
withhold the-supply of air by pressing his tongue into 
the ?ared end 42. The force of the spring 33 is so pre- ‘ 
determined that pressure of a few ounces within. the 
,valve'chamber above that’on the outside of the diaphragm 
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is su?icient to raise the diaphragm against the spring and 
permit the supply valve to close. - a 
By way of illustration but ‘notof limitation, the demand 

valve may be so arranged that an excess pressure of . 
eight ounces within the valve chamber is su?cient to 
close the supply valve. This pressure is low enough that 
the diver can easily hold the supply in check. The diver 
inhales while releasing his tongue from the ?ared end 
42 and accepts the air as supplied.‘ The‘ diver: exhales 
by pressing his tongue against the ?ared end 42 and 
blowing outward through the vertical openings 46, side 
passages 47 and exhalation valve‘ 49.~ . . ' Y - ‘ 

Due to the fact that the outside of'the diaphragm‘ 
is exposed to the surrounding water when the diver is 
submerged, the pressure within the valve chamber will 
equal the submergence pressure plus the pressure neces 
sary to overcome the spring 33. Thus, assuming that 
the diver, is not changiughis depth'fasterjthanjthegfiie 
rnand valve can compensate, the pressure 10f thexairlat 
the mouthpiece 40 will be slightly above-‘submergence 
pressure. I ' - .1 . 

It should be observed that inv determining. afsuitable 
pressure differential account should be taken of the fact 
that the mouthpiece may be locatedat a "lowerlevelind . 
under slightly. greater submergence pressure than the ' 
demandvalve, due to the fact that the demand'iyalveis 
on the diverfs back andthe diver may .be' facing ‘down 
ward. ,, ? 

When the pun met. as is in its latched'position the 7 
spring 33 is‘ withheld from the diaphragm 6 but 
diaphragm is still responsive to submergence pressures‘. 
However, the pressure within the valve chambepS-w'ill'be 
slightly below. submergence pressure in an amountk'eo'rlv 
responding to, the force which must be exerted onftlie 
rollers 30 to overcome the air pressure againstithe ‘valve 
element 13. .. This pressure differential‘need'be‘ only a 
matter. of two or three ounces. "Consequently; '7 
though the diver should fail ‘to release ther'pullllatc it 
is possible for him to receive an adequate-amount-iof " 
although at slight discomforadue to the'suctio 
sure-he must create. ' - P a " ’_ ‘ 

Reference is directed to Fig. 7 which fillu‘stratcsfg 
erally amask 50 which maybe 'substituteds'forltlie mount: 
piece 40. The mask is adapted to ?t overl‘theiifa f "e 
the diver including the eyes, nose andfmout'hj'anii is 
provided with suitable sealing margins "51‘ which: i " 
the face of the diver.‘ A suitable eye ‘window 152 
Yided. ' In place of the mouthpiece 40,a'mou'tlif _ 

provided which is connected with'the'hose'39f1' is adapted to ?t into the mouth of the diver and" rms a 

valve element which is capable of being closed‘by being 
clamped between the teeth. Alternatively,- th mouthjtiibe 
may involve a ?ared end and lip ?ange sii‘ , , ' " 

end 421 and lip ?ange 43 of the previously’tles'c?b'e 
ture. ' ' ' ' 

The lower position of the exhalation ‘valve nasulsg'sd- , 
vantagethat water which may leak in,ffan'd 'cai-bon'di 
oxide which tendsto‘settle to the bottom, are driven-,rout 
with each‘ exhalationj The upper positionsofithieteltj 
halation valve enables the air to discharge above; the 
window ,so'as to avoid the passageyof bubbles 'which 
might obstruct vision; ‘ ‘ ‘ ' 

The mask‘ 50; is‘provided 
which may be located forwardly of the lowe?oriiihih 
engagingi section of, the mask; ‘ Alternatively, :ex 
halation‘valve may be; located at th'e'top ‘ofth‘e “as, ~ 
indicated in broken lines in Fig; 7. With either arrange‘; 
ment of. the exhalationivalve, the diverainhalesl ‘through 
the mouth and exhales through the nose ormouth; 551st";-v 
wise,'the‘oper'ation_is thelsarne as thepreviously‘desv' 
structure; '~ - s '1 i " 

stood that I do not wish; tobe. thelde 

with an exhalation - 



2,839,053 
5 

forth, but my invention is of the full scope of the ap 
pended claims. 

I claim: 
1. An underwater breathing apparatus, comprising: a 

demand valve adapted to be connected to a source of 
high pressure air, and including an air chamber and 
regular means for supplying air from said source to said 
air chamber at a pressure substantially equal to the sub 
mergence pressure of the water in which said demand 
valve is immersed; a mouthpiece; an air supply tube lead 
ing from the demand valve to said mouthpiece; said 
mouthpiece including a valve element manipulable by the 
user to control supply of air from said demand valve to 
the user’s mouth; and an exhalation check valve immedi 
ately adjacent said mouthpiece. 

2. An underwater breathing apparatus as set forth in 
claim 1, wherein: said mouthpiece includes means de?n 
ing an exhalation passage leading from the user’s mouth 
to said exhalation valve. 

3. An underwater breathing apparatus as set forth in ' 
claim 1, wherein: said mouthpiece is incomorated in a 
face mask enclosing the nose of the user and said face 
mask is provided with a port communicating with said 
exhalation valve. 

4. An underwater breathing apparatus, comprising: a 
demand valve adapted to be connected to a source of high 
pressure air, and including an air chamber and regular 
means for supplying air from said source to said air cham 
ber at a pressure substantially equal to the submergence 
pressure of the water in which said demand valve is im 
mersed; a mouthpiece adapted to ?t in the mouth of the 
user; an air supply tube leading from the demand valve 
to said mouthpiece; said mouthpiece including a valve 
element manipulable by the user to control supply of air 
from said demand valve to the user’s mouth; means 
operable by the user to alter the relative pressure of air 
supplied by said demand regulator whereby said air may 
be supplied at a pressure a predetermined value above sub-_ 
mergence pressure; and an exhalation check valve im~ 
mediately adjacent said mouthpiece. 

5. An underwater breathing apparatus as set forth in 
claim 4 wherein: said mouthpiece includes means de?n 
ing an exhalation passage leading from the user’s mouth 
to said exhalation valve. 

6. An underwater breathing apparatus as set forth in 
claim 4, wherein: said mouthpiece is incorporated in a 
face mask enclosing the nose of the user and said face 
mask is provided with a port communicating with said ex 
halation valve. ' 

7. An underwater breathing apparatus, comprising: a 
demand valve adapted to be connected to a source of 
high pressure air, and including an air chamber and regu 
lar means for supplying air from said source to said air 
chamber at a pressure in predetermined excess of the 
pressure exerted by the water in which said demand valve 
is immersed; a mouthpiece including a valve element 
manipulable by the user to control the intake of air to 
the user; an air supply tube loop communicating at di 
ametrical points with said demand valve and said mouth 
piece and forming with the valve chamber of said demand 
valve a storage reservoir of air at said predetermined 
pressure; and an exhalation valve immediately adjacent 
said mouthpiece and separated from said air supply tube 
loop by said valve element. 
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8. An underwater breathing apparatus as set forth in 

claim 7, wherein: said mouthpiece includes means de 
?ning an exhalation passage leading from the user’s mouth 
to said exhalation valve. 

9. An underwater breathing apparatus as set forth 
in claim 7, wherein: said mouthpiece is incorporated in 
a face mask enclosing the nose of the user and said 
face mask is provided with a port communicating with 
said exhalation valve. 

10. An underwater breathing apparatus, comprising: 
a demand valve adapted to be connected to a source of 
high pressure air, and including an air chamber and 
regular means for supplying air from said source to 
said air chamber at a pressure in predetermined excess 
of the pressure exerted by the water in which said de 
mand valve is immersed; a mouthpiece including a valve 
element manipulable by the user to control the intake 
of air to the user; an air supply tube loop communicat 
ing at diametrical points with said demand valve and 
said mouthpiece and forming with the valve chamber of 
said demand valve a storage reservoir of air at said 
predetermined pressure; an exhalation valve immedi 
ately adjacent said mouthpiece and separated from said 
air supply tube loop by said valve element; and means 
operable by the user to reduce the pressure of air 
supplied by said regulator relative to the submergence 
pressure. 

11. An underwater breathing apparatus as set forth 
in claim 10, wherein: said mouthpiece includes means 
de?ning an exhalation passage leading from the user’s 
mouth to said exhalation valve. 

12. An underwater breathing apparatus as set forth in 
claim 10, wherein: said mouthpiece is incorporated in 
a face mask enclosing the nose of the user and said face 
mask is provided with a port communicating with said 
exhalation valve. 

13. A demand regulator for underwater breathing ap 
paratus having a mouthpiece and an air supply tube, 
comprising: a base plate: a pair of tubular ?ttings se 
cured to said base plate, one of said ?ttings adapted for 
attachment to a source of high pressure air, the other 
adapted for attachment to said air supply tube; a high 
pressure check valve in the ?rst ?tting; levers pivotally 
supported by said ?ttings; means operatively connecting 
said levers with said check valve; a spacer ring seated 
on said base plate; a diaphragm supported by said spacer 
ring, one side of said diaphragm forming with said spacer 
ring and base plate an air chamber, the opposite side of 
said diaphragm being exposed to the submergence pres 
sure of water in which said regulator is immersed, said 
diaphragm being operatively connected through said 
levers to said check valve to maintain in said chamber 
a pressure substantially proportional to the submergence 
pressure of the surrounding water. 
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