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This invention relates to self-contained underwater 
breathing apparatus. _ 
An object of the present invention is to provide a 

self-contained underwater breathing apparatus which 
operates on the demand principle with a minimum of 
e?ort required for both inhalation and exhalation. 
Another object of the present invention is to provide 

a self-contained breathing apparatus having a diaphragm 
actuated inhalation demand valve and an exhalation 
valve mounted in a common body whichv is closely asso 
ciated with the mouthpiece of the apparatus whereby 
the external hydrostatic pressure on the diaphragm and 
the exhalation valve is the same as the internal pressure 
in‘ the mouthpiece due to their relative location thereby 
eliminating all differential hydrostatic head pressures and 
subjecting the mouth of the user to the same internal 
and external hydrostaticpressure, when in use, thereby 
permitting relatively effortless breathing by the user of 
the apparatus. ‘ 

Still another object of the present invention is to 
provide a novel breathing apparatus which operates on 
the demand principle and requires but ,a single small 
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durable medium pressure conduit‘ between the source of ' 
air or other ‘?uid and the breathing apparatus which is 
effective in eliminating mouthpiece “pull” due to hose 
buoyancy, “water-drag” due to hose bulk and “corruga 
tions” and is less vulnerable to hosefouling, snagging 
and puncturing. . _ p . 7' I 

A further object of the present invention is toprovide 
a novel breathing apparatus having a diaphragm actu~ 
ated‘ demand valve and an exhalation valve' mounted in 
a housing closely associated with a mouthpiece, wherein 
the volume of said housing is so small that substantially 
all breath is expelled at each exhalation and there being 
little or no building up of carbon dioxide and re-breathing 
it during inhalation. ' , I 

Still another object of the present invention is to pro 
vide a novel breathing apparatus having a diaphragm 
actuated‘ demand valve and an‘ exhalation valve provided 
in'the zone of the mouthpiece of. the :breathing apparatus 
wherein three-way equalization of essential pressures, 
namely pressure at demand valve diaphragm, pressure at 
exhalation valve, and pressure at mouth, permits uniform 
elfortless breathing at any depth or position of the user 
due to the elimination of differential hydraulic head 
pressure between the above locations. 

Another .object of the present invention is to provide 
a novel breathing apparatus 'which operates’ on the 
demand vprinciple and is characterized by its structural 
simplicity, the ease of assembly of its parts, its strong 
and sturdy nature and its low manufacturing cost. Other 
features of this invention reside in the arrangement and 
design of the parts’ for carrying out- their appropriate 
functions. I > I r . 

Further objects of the present invention and certain 
practical advantages will be referred to in vor will'be 
evident from the following. description of vtwo: embodi 
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ments of the invention, as illustrated in the accompanying 
drawings in which: ‘ ‘ I v " ' 

. Fig. 1 is a perspective view of the mouthpiece'and its 
associated valve housing shown connected ‘through a 
single conduit and a suitable control valve ‘to a source 
of air or other ?uid. ' J _ I 

Fig} 2. is ‘a vertical sectional view of the mouthpiece 
and valve housing of the present invention and showing 
the inhalation or demand valve in a closed position‘. 

Fig. 3 is a vertical sectional view of the present inven 
tion similar to that of Fig. 2, but showing the diaphragm 
expanded and the inhalation or demand valve in an open 
position. i _ ‘ 

Fig. 4 is a top view of the diaphragm cover which 
serves to protect the diaphragm against foreign objects 
and further to clamp and seal the diaphragm to the 
valve housing of the present device. ’ 

Fig.‘ 5 is a vertical transverse sectional view taken 
along the plane ofline 5—5 of Fig. 3 and looking toward 
the exhalation valve of the present device;v , 

Fig. 6 is a front elevational view of another embodi 
ment of the present invention employing a circular hous 
ing and diaphragm. I \ 

Fig. 7 is a vertical section view of the breathing device 
shown in Fig.. 6 taken along the plane. of line 7-7' of 
Fig. 6. . , ' 

Fig- 8 is a top plan view of the diaphragm used in 
connection. with the embodiment- of the present invention 
disclosed in'Fig. 6.. . .‘ 

Fig. 9 is a vertical cross-sectional view taken along 
the plane of line 9—9 of Fig. 8. - 
, ‘Fig- 1.0 is a. vertical cross-sectional view similar to 
that inFig. 7 . but showing the diaphragm ?exed inwardly 
and the demand or inhalation valve in an open position, 
and . 

Fig. 11 ‘is an enlarged fragmentary sectional view of 
the demand valve disclosed in the embodiment of Figs. 6 
through 10. _ 

Before describing. in detail the herein disclosed embodi 
ments of the invention, it is to be understoodthat- the 
present invention not limited. to the structural ‘details 
or the'particular arrangementv of parts herein shown as 
devices embodying the present inventionmay take other 
forms. It. alsois to be understood that the phraseology 
and terminology herein used are for purposes of descrip 
tion and .not of limitation, as the scope of the present 

Referring now to Fig. 1,. the breathing apparatus in 
general will be- seen toinclude a housing 10-.having a 
chamber for adiaphragm and, an exhalation and? inhala 
tion valve. A, mouthpiece ‘11 is closely associated with 
the housing and-has a single medium pressure hose 12 
communicatingbetween the inhalation valve of the mouth 
piece and a source-.of air or other ?uid container 13. 
The air container 13 is provided with a suitable manually 
operable control valve14 by which thepressure in‘the 
hose may be readily and accurately regulated. 1 1 ' _ 

It. will be understood. that the air container 13 is 
normally provided with-a suitable harness,-not-~herein 
shown, whereby it may be supported on the body of. ya 
person using the apparatus. The air source here‘ C0111?‘ 
prises a container or bottle of cylindrical form 13. and-a 
pressure ‘control valve 14 which may be of any" suitable 
form and its sole purpose is to control the pressurein 
the connecting hose or conduit 12. The pressure reducing 
valve is attached to the tank by means of a-suitable yoke 
attachmcntlS. , -~ . ‘ 

1 With reference now to‘Figs. 2 and 3 the novel self 
contained underwater breathing apparatus comprises a 
mouthpiece 11 preferably; constructed of a soft rubber or 
plastic‘ material: andia main body or housing 10 prefer 



2,894,506 

ably constructed of a durable metal or hard plastic ma 
terial which will resist wear and breakage. The central 
portion of the housing 10 is substantially rectangular in 
form ha'ving rounded ends and forms a chamber 16, as 
seen in Figs‘. 2 and 3. The chamber 16 is open at its 
front or top end as seen in Figs. 2 and 3 and is provided 
with suitable ports 17 and 18 which communicate 
through the mouthpiece with the mouth of the user, 
when in use. The right end of the housing 10 
is provided with a hollow cylindrical shaped extension 
10a which contains an inhalation or demand valve. The 
cylindrical extension 10a is threaded internally at 19 
and threadedly receives a tubular socket 20 in its outer 

10 

end. A tubular member 21 is adapted to be slipped into ' 
the socket 20 and is provided with a circular rim 22 
which is peened down over the inner end of the tubular 
socket 20' so as to permit the tubular plug to be rotated 

15 

freely within the tubular socket 20. An O-ring seal 23 I 
is carried within a suitable groove provided in the tubu 
lar member 21 and engages the inner surface of the 
tubular socket 20 so as to provide a seal between the 
member 21 and the socket 20. An elbow ?tting 24 
threadedly engages the tubular member 21 adjacent its 
outermost end in such a manner that the tubular mem 
ber 21 rotates in response to the movement of the elbow 
'?tting 24. A ‘suitable nipple 25, as seen in Fig. 1, is 
secured to the elbow 24 .and is adapted to engage the 
‘end of the ?exible hose 12 with this construction there 
fore, it will be realized that the elbow 24 will swing with 
the tubular member 21 and thereby follow the movement 
tofvthe hose 12 and/ or the housing 10 such that said hose 
does not become crimped or otherwise fouled, thus pre 
venting any interruption in a ?uid input ?ow from the 
‘container 13. 

g The tubular member 20 is provided with an inlet ?uid 
port or passage 26-at its innermost end which communi 
cates ?uid between the hose 12 and the chamber 16 
of the housing 10. A valve seat 27 is formed on the 
upstream face of the port 26 and is adapted to be ‘en 
gaged by a tilting. demand valve body member 28 for 
‘opening and closing the inlet ?uid port 26. The de 
mand valve body 28 is provided with a valve stem 29 
which extends in axial alignment through the center of 
port 26 so as to permit the valve stem 29 and its associ 
ated valve body 28 to be slightly tilted. The valve stem 
‘29 projects into the chamber 16 and is adapted to be 
engaged by the inner end of a ?exible diaphragm 30 
provided in :the chamber 16 and which hasits outer 
side exposed to vexterior hydrostatic pressure. Upon in 
halation the chamber 16 is exhausted of its ?uid so as 
to reduce the pressure therein and permit the diaphragm 
to be forced inwardly by the exterior hydrostatic pres 
sure, against the valve stem 29 which in turn tilts the 
demand valve body 28 into an open position, as shown in 
Fig. 3, thereby permitting the ?uid which is under pres 
sure from the reservoir or container 13 to ?ow through 
the-?exible conduit 12 into the chamber 16, hence through 
ports 17 and 18, to the person being served with the 
?uid. When inhalation ceases the demand valve is moved 
back into a closed position by a biasing spring 31 as 
sociated with the valve stem 29. The biasing spring 31 
rests on a base provided by the inner end of the tubular 
member 21 and tapers toward its outer end until its 
outermost coil is in close contact with the valve stem 29. 
The spring 31 normally urges the stem 29 and valve body 
28 into'a port closing position. 

Alba?ie 32 extends'downwardly, as seen in Figs. 2 
and- 3, toward the valve stem 29 so as to provide a guide 
or abutment for the valve stem and prohibit the valve 
stem from moving in an upward direction. The ba?ie 
32 serves the additional function of diverting the in 
coming ?uid ?ow away from the diaphragm 30 and to 
wardthe. ports 17 and 18. . 
xz-Thediaphragm 30 consists of a hollow bellows which 
mayyebxpand?andcontact due‘ to its corrugated surface 
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consisting of alternate ridges 33 and valleys 34. The 
outer peripheral contour of the diaphragm is generally 
rectangular, the two longer sides being parallel to one 
another and having rounded end portions. The dia 
phragm is hollow in the center and open at its top while 
the bottom thereof is completely closed. The bottom 
is preferably provided with a metal plate 35 having a 
depending lug 36 which engages the valve stem 29. The 
diaphragm 30 is entirely contained within the chamber 
16 and is adapted to be sealingly secured at its upper end 
to the housing 10. As seen in Figs. 2 and 3, the housing 
10 is provided with a recessed shoulder 37 which extends 
completely around its periphery. A diaphragm cover 
member 38 is adapted to have the edge 30a of the open 
end of the diaphragm slip snugly around its outer edges 
in such a manner that the diaphragm cover 38, which is 
adapted to ?t snugly within the recessed shoulder 37, 
snugly compresses the upper edge of the diaphragm be 
tween its outer edge and the recessed shoulder 37 so 
as to provide a water-tight seal between the diaphragm 
and housing 10. The diaphragm cover 38 is preferably 
constructed of metal or suitable plastic material and is 
provided with a plurality of spaced apertures 39. The 
diaphragm cover protects the diaphragm 30 against dam 
age from foreign objects but still allows the Water to 
pass through its apertures without restriction and subject 
the diaphragm to exterior hydrostatic pressure. It further 
acts as a clamping plate to seal the diaphragm 30 tightly 
to the body 10 and serves as a stop to limit the outward 
movement of the diaphragm 30. i 
The metal plate 35 at the bottom ofthe diaphragm 

also aids in adding rigidity to the bottom of the dia 
phragm and causes the diaphragm to expand and con 
tract in a uniform manner. It also functions to exert 
pressure upon the valve stem 29 at but a single point, 
that being at lug 36. 
The diaphragm 30 normally extends downwardly into 

the chamber 16 under exterior hydrostatic pressure to 
an extent wherein it just abuts the valve stem 29, as 
seen in Fig. 2. Upon inhalation by the user the dia 
phragm 30 is expanded inwardly due to the decreased 
pressure in chamber 16 which permits the exterior hy 
drostatic pressure to push the diaphragm inwardly against 
the valve stem so as to tilt the valve stem 29 which in 
turn tilts the demand valve body 28 into a port open 
position. During inhalation the diaphragm 30 expands 
from its normal position, as seen in Fig. 2, to that as 
shown in Fig. 3. As soon as the user ceases to‘ inhale 
or upon exhalation which increases the pressurein cham 
ber16, the diaphragm 30 will return to its position, as 
illustrated in Fig. 2, whereby the inlet port 26'is im 
mediately closed. It will 'be understood that this par 

’ ticular structure is designed to furnish necessary ?uid 

55 
to the diver on demand with a minimum of effort required 
for both inhalation and exhalation. The external hydro~ 
static pressure onv the diaphragm 30 aids the diver dur 
ing inhalation in overcoming the slight pressure exerted 

. upon the valve body 28 by the ?uid from container 13. 
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Valve means are provided whereby the exhaled ?uid 
may be discharged from the device with substantially no 
resistance. This is accomplished by means of an exhaust 
or exhalation valve which is located in substantially the 
same zone and subject to the same exterior hydrostatic 
pressure as that of diaphragm 30 and the exterior por' 
tions of the mouth of the user. The exhalation valve is 
located in a hollow cylindrical extension 10b located at 
the left of the housing 10 as seen in Figs. 2 and 3. A 
?uid outlet port 40 is provided at the junction of the 
cylindrical extension 10b and the chamber 16 by means 
of a pair of crossing spoke-like members 41 and 42 hav 
ing a hub 43 at their intersection. The exhalation valve 
unit itself consists of a relatively thin circular disc 44 
preferably constructed of rubber or other ?exible ma 
terial and having at the center thereof an outwardly pro 
iecting pqrtiqn‘lS with an enlarged end portion adapted 
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to be ‘engagedjwithin an;aper~ture--provi_dedlin thehub-43t 
The outériperipheral edge of» the} ?exible valve diso- 44 
is normally;2 sealing engagement‘ with» a; valve seat; 46 
provided-on'the-downstrearn' face of the outlet port-40. 
The cross; spokes- 41 and_ 42 provide additional support 
for the ?exible valve disc-44' lduring- inhalation. It will 

understood’that-only during exhalation or increased 
chamber- 1;6 pressure does'the outer’ peripheral edge of 
valve'disc 44-il‘exv outwardly or-lift away'f'rom- valve'seat 
46;’ thereby~openivng1outlet'v port 4(l-to permit the" exhaust 
?uidsto be delivered‘ totthe' exterior'of, thedevice; Dur 
ing inhalation; the flexible valve disc 44 is merely/drawn 
into closer sealing'cOntact with the valve seat 46' and 
the-cross; spoke‘ membersv 41" and* 42. ‘ 

‘A ‘suitable filter 48 preferably constructed of porous 
metalhbronze. sponge rubber‘or. foam plastic is provided 
in; the" cylindrical‘ extension‘ 10b; downstream’ of‘ the valve 
44' and‘performsythe- function of protecting the valve 44 
as well-as filtering; the exhaust ?uids. ' 

‘mouthpiece 11" provides means for holding” the 
s'elf-contained‘unit inthe- mouth of. the ‘user and at the 
same time sealing outall water. It is to be understood 
thatthe curved arcuate portion 50'i_s ad'aptedto be placed 
in the mouth between the teethand theinner lips While 
thepnoj’ecting portions 51 extend between the teeth and 
'are'adaptedl to‘ be grasped,‘ by the teethof the user for 
retehtioh of; the ehhetetus» The mouthpiece 50 is also 
hroyideel Withe pair of spaced. loops or ring. members 52 
ehdi 5.3‘ which are. adapted? to; eneirole the body» 1.0‘, as. 
seen ihfigs 1,. 2. end 3* ahdireteih the diaphragm eover 
38-”ihhositioh- A. retainer. elin 5.4 extends. betweehthe 
two loeh members. 52 and‘ 53; and“ maintains the spacing 
between. the loops. to prevent. them from hecomihgeeeié 
tleihelht tlisnleee'tl' fremthe, body 10" 
" It‘ should‘ now be apparent that the invention has two 
WeiQEeSReCts- Firshit .fe'eilitetes the ease of breathing 
which. isimetlehossible by loeetiha the diehhtegih'and 
theezhehstivalve in the someone as. the mouth of the 
user. thereby. prevehtihg differential; hydrostetie. heed 
Pressure therebetween and subieetins the mouth of the 
been to. the - same internal and. external hydrostatie pres. 
sure when. in. use thereby. permitting relatively. ‘effortleSS 
bleethihshy the user. of said? eprhrethst Second, the 
enhateths is. extremely tempest. with the. elements. there 
Qf Providing a plhrelityof.‘ fuhotiohs. Thus,..by equaliz 
ihgjthe three essentialtnressures; namely the pressure. at 
the. dienhregrn,..the pressure on the mouth, and. themes 
shre at theiexhalatioh valve. it becomes Possible, topm 
vide uniform eitortlessbreathingat any depth.- Unequal 
Press-tires... due. to a di?erence of‘ depth between these 
.lhembetsieeuses. a differential hydrostatic head. Pressure 
whi‘chmust: be overcome by the user while breathing. 
"For n t tel-pressure. equalling; both the diaphragm: and 

' elation. valve shoulfstble in the zone of the. month 
.. . "mes as set fQrthih thepteseht ihyehtioh- By Pro 
yislle the various. 'QQIIlPQherlts, as. heretofore described 
adiaoent the mouth iti'spossible to assure constant. equal. 
ized‘presshre at any degth, and under all eehtlitions there: 
73.! PhQYiQing I11? ¢h$i§$h etfortless breathing possible; 
‘The single. mediumnresshre hose or conduit 1.2 is 

more durable. arid.v less, vulnerable to hose damage and 
allows more. freedom thanv the oversized' hoses as. used 
lathe best.v The present single hose eliminates mouth 
Pieqe ‘£211.11?’ this to hose. buoyehey. and. “water drag?’ 
caused: y: hose bulls and eorrugations It is. also. less 
vhlheheble. to- hose fouling, snagging, puncturing, etc 
Ihq £1: 11956 connection permits “self-positioning’»"of 
the; mouthpiece ion most comfort and eliminates cramp 
ing; in; the neck’ and’ jaws- of the diver 

Due=to.the= small size of the chamber 16 ‘there is- no 
danger. of building up a- store- of carbon dioxide and re 
breathing: it since- substantially all: breath is expelled‘ at 
each’ exhalation; ‘ Through the provision of the present 
invention», wherein all-breathing is done through a mouth 
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6 
piece held in-the mouth of the user»; all-faoe niashnrouth 
piece andhosecaivity rebreathing-‘has-been-eliminated; ' 
' Tests‘ have proven that the pressure» on‘the/ faeeqis 
the only noticeable foree to'be overcome inunderwater 
breathing. The present design has simpli?ed the process 
of- maintaining‘ the; same internal‘ and external1 pressure 
on the; face» of the user- by locating the diaphragm and 
exhalation valve in the- mouthpiece“ The pressurejsensi 
tive area as determined; these‘tests- pr‘ov’edpthat; the 
present unit‘ works equally‘ well in all‘ positions of’ the 
swimmer, Prior devices’ 'of this type; do; not;;maii1tain 
the demand-- valve controlling; diaphragm; and: thepresj 
sure sensitive face area at’ the same, pressure'head,"but 
permitted a diiference to exist in the} internalv and we 
wternal pressure on the face which-had" to be overcome 
by the'exertion of‘ a muscular forge by, the. swimmer;~ 
In Figs. 7' through 11‘ I have shownstillanother, em- ' 

bodiment; of thepresentinvention. The principles em 
ployed in this embodiment are similar to those of the 
?rstembodiment of the invention, however; the structure 
has beenslightly modi?ed; as explainedhereinafterr VjTh'G 
main body or housing 60' of the device is ciroular in as seen in Figs. 6 and’ 7. The diaphragm 61f is con, 

structed of a suitable thin. ?exible. material... sashes 
rubber. and consists. of e." single. unbroken dish heyihg eh 
arwete edge Portion ?l‘whieh maltesthe diaphragm hiore 
?exible. vInt. diaphragm isgenerelly eireul'er‘ lntsheoe 
and‘ forms. substantially a well. of the ehembet 63“ diaphragm is retained‘ by. means. of e eireular: ooyer 
member] 64: which threeeledly engages the body port 11 
6.0 et 65. tov secure the outer. neriphleral- “edge. 66.95 . diaphragm between the body'tetl- and cover 64, es..'se.eh 
in. Figs. '7- and‘ 1.0- I 
The undersurfeee of: the dienhragni. 61' is named 

with a. thin. sunrortihs Plate 70§RY€f§$€bQ1Yl'gég?kb?lmqlél 
or nlastie Whichv adds rigidity tothe. than, man and his 
toeetise the diaphragm. to move abo tthezone 6.2 'whieh 
is. radially beyohd' the outer. eireohtfierential edge of. the 
Plate 70; ' 
The eover 6.14. is applied. to. the body 6!) over the- outer 

Peripheral edge 66 of the ellehllragrti»v 61._end.is- nrovidetl 
with a plurality of spaced; openings 6] tonermltthe 
exterior hydrostatic. pressure to... act on the outer surface 
of diaphragm 6.1-. The COver?lSO acts tonroreet the 
diaphragm against foreign. objects, ' 

The. denlahdivelye body 7.1.has been somewhatmodi! 
.?ed and includes. a seat. engaging-member 72> whi is 
adapted to engage. the valve. seat as seen. in Fig.» l1. 
The seat engaging, member 7.2. is. rigidly. secured til» the 
valve body- 71 ehsl'nositions the valve. body. 71; asnaced 
distenee froth the valve. seat 13.- The. seat engaging 
member. '12. is rigidly seemed‘ t9. the. valvebody. 7.1 hlld 
positions the valve body 71.. a spaced disteheefmrh the 
valve seat 73. The seat engaging member is concenttic 
to. the valve. body member and. has. awidth substahtially 
smaller than the. valve. body. member. and» 511st slightly 
greater than the inlet port 74.. The seat engeginghiehh 
ber 72‘ tilts about its outer periphery in respoiis'eto moyee 
ment of the. diaphragm 61 and. thereby very easily opens 
the inlet port 74., as. shown in. Fig‘. 1.0..- r The seat eh‘gag; 
ing, member 72. having a smaller area. than. thevalve 
body member 71 is subjected to less pressure. by- the air 
in- hose 78 than the. valve body‘ 71.5 Therefore, it. re: 
quires less force from the diaphragm and valve stern.75 
to. open the inlet port 74.- Thus, upon. inhalation‘ by 
the. user, the pressure in chamber '63fdecreases and, the 
exterior hydrostatic pressure forces diaphragm 61 in 
wardly of chamber’ 63 and causes the valve stern,- 75, 
which is preferably merely in bearing contaet but-may be, 
pivotally secured by any. suitable means to the plate 70 
to tilt the valve body 71 about a pivot point de?ned by 
the outer circumferential edge 76 of the member 72". 
After the inlet port- has beenopened by the. Seat engaging‘ 
mernber 72,, pivoting about its. outer edge 76,. it; will. be 
readily understood that a transition occurs wherein the 
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outer circumferential edge 71a of valve body 71 becomes 
the pivot pointthereby causing the inlet port to be opened 
much faster and to a greater extent per unit de?ection 
of the valve stem 75 than would be the case if pivoting 
continued ‘about the point 76 of seat engaging member 
72. Thislis true because the outer circumferential edge 
71a is located radially farther away from the valve stem 
75 than the outer circumferential edge 76 of the seat 
engaging member 72. Thus, only a slight movement 
inrthe diaphragm 61 is required to provide a somewhat 
faster and more extensive opening in the inlet port than 
was possible in the'?rst embodiment of the invention. 
Coil spring 95 normally biases the valve stem 75 into 
a valve closed position. _ 

A hollow cup like member 99 is secured to the lower 
‘surface of plate‘ 70_with its open end disposed toward the 
interior of chamber 63. The end of valve stem 75 pref 
erably rests in the’ cup as’ shown in Figs. 7 and 10. As 
the diaphragm'de?ects inwardly' of the chamber 63, it 
Willbe readily understood that the outer circumferential 
edge 99a of the cup will engage the valve stem and 
thereby shorten the lever arm and cause the valve stem 
to tilt at a faster rate thereby more quickly opening the 
inlet port 74. 
A universal'joint is provided for the connection be 

tween the apparatus and the ?exible hose 78 which com 
municates, with a ?uid source. The universal joint is 
provided by. a, ball 80 which is movably secured to a 
cylindrical extension 60a of the housing 60 by means of 
a retainer ring 81 which threadedly engages the outer 
surface of thecylindrical extension 80a at 82. The ring 
member 81 has an inwardly extending rim 82 adjacent its 
outer end which provides a circular opening having a 
smaller diameter than to greatest diameter of the ball 80 
and thereby retains the ball within the cap 81.~ An 0 
ring ,83 is provided- to seal the ball and cap against leaks. 
The ball‘ 80' is provided withan elongated portion 84 
and a bore 85 which extends through the ball and also 
through the elongated portion thereof to provide com 
munication between the inletpport 74 and the ?exible 
hose/78; t'1"he',,l1ose78 slipsover and snugly engages the 
elongated portion 84 of vball 80. . 
I‘ The mouthpiece "88,‘ which is constructed substan 
tially the same as that shown in Fig. l with the exception 
of the spaced loops 52 vand 53 which are eliminated in 
the present embodimentjbecause of the cover 64, thread 
edlyiengagesthe body member 60 and the'mouthpiece 
is secured'to the bodyby means of an outstanding ?ange 
90 on body 60. Ports 96 and 97 communicate between 
chamber 63 and the mouth of the user. ' 

) An exhaust or exhalation valve 92 and a ?lter 93 are 
provided in the extension 60b of the housing 60 in much 
the same manner as shown in the ?rst embodiment and 
in substantially the, same zone as the demand or valve 
body_71 and thediaphragm 671. ‘ 
"The"enla.rged ‘circular diaphragm 61 is somewhat 

quicker to respond to decreased or increased chamber 
‘pressure due to inhalation and exhalation respectively 
and'thereby when coupled with the high ?ow, quick 
opening demand valve body 71 provides a very e?icient 
device: The universal coupling provided by the ball and 
‘socket joint also makes the device very easy to maneuver. 

In all other. ways the second embodiment of the in 
vention is identical'in operation and function to that dis 
closed in Fig. 1. 

In view of the foregoing description taken in conjunc 
tion with the accompanying drawings, it is believed that 
a clear understanding of the construction, operation and 
advantages of the device will be quite apparent to those 
skilledeinrthis art. 
Having thus described my invention and illustrated its 

use, what I claim as new and desire to secure by Letters 
Patent is: I 

' 1.; breathing apparatus comprising in combination 
a- gas container,_ a housing having a chamber and a 
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mouthpiece integrally associated therewith and adapted 
to be engaged by the mouth of the user, said mouthpiece 
having an opening communicating between said chamber 
and the mouth of the user, a single conduit connected 
between said housing and said gas container, a gas inlet 
port in said housing communicating with said chamber 
and said conduit, a demand valve controlling said gas 
inlet port, a substantially rectangular diaphragm in said 
chamber having one side thereof exposed to exterior 
hydrostatic pressure and movable in response to a de 
crease in pressure in said chamber, said diaphragm having 
corrugated sidewalls permitting said diaphragm to expand 
and contract in a bellow-like manner, means operatively 
associated between said diaphragm and said demand valve 
causing opening movement of said demand valve in re 
sponse to expanding movement of said diaphragm, a gas 
outlet port in said housing in communication with said 
chamber, anexhaust valve controlling said gas outlet 
port, said exhaust valve adapted to open in response to 
an increase in pressure in said chamber, said external 
hydrostatic pressure being insufficient to cause said dia 
phragm to open said demand valve, reduced chamber 
pressure permitting said external hydrostatic pressure to 
expand said diaphragm thereby causing said demand 
valve to open, increased chamber pressure causing said 
diaphragm to contract thereby closing said demand valve 
and opening said exhaust valve, said chamber pressure 
being increased or decreased in response to exhalation 
and inhalation'respectively by the-user, said diaphragm 
and said exhaustvalvebeing. located in the same zone 
as the mouth of the user, thereby preventing 'diiferential 
hydrostatic head pressure therebetween and subjecting 
the mouth of the user to the same internal and external 
hydrostatic pressure when in. use thereby permitting 
relatively effortless breathing by the user of said appa 
ratus. 

2. A breathing apparatus comprising a housing,} a 
mouthpiece integrally associated with said housing and 
adapted to be engaged within the mouth of the user, a 
chamber in said housing and disposed in the same zone 
as said mouthpiece when in use, said mouthpiece having 
an opening communicating with said chamber. and the 
mouth of the user, a demand valve in said housing con 
trolling the ?ow ‘of gas from a suitable source into said 
chamber, a substantially rectangular diaphragm in said 
chamber, said diaphragm having corrugated sidewalls 
permitting said diaphragm to expand and contract, said 
diaphragm having a closed bottom and an open top, said 
top having its peripheral edges secured to the edges of 
an opening in the side wall of said housing whereby one 
surface of said diaphragm is exposed to exterior'hydro 
static pressure, a perforated cover for said opening in the 
side wall of said housing supporting said diaphragm in 
sealing engagement with said housing, said diaphragm 
movable in response to pressure changes in said chamber, 
means operatively associated between said diaphragm 
and said demand valve causing opening and closing move 
ment of said demand valve in response to movement of 
said diaphragm, an exhaust valve in said housing con 
trolling the ?ow of gas out of said chamber in response 
to pressure changes in said chamber, said chamber pres 
sure being increased or decreased in response to exhala 
tion and inhalation by the user, said diaphragm and said 
exhaust valve being located in the same zone as the 
mouth of the user, thereby preventing differential hydro 
static head pressure therebetween and subjecting the 
mouth of the user to the same internal and external 
hydrostatic pressure when in use thereby permitting rela 
tively effortless breathing by the user of said apparatus. 

3. A breathing apparatus comprising a housing, a 
mouthpiece associated with said housing and adapted to 
be engaged within the mouth of the user, a chamber in 
said housing and disposed in the same zone as said 
mouthpiece when in use, said mouthpiece having an open 
ing communicating with said chamber and the mouth 
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of the user, a demand valve in said housing controlling 
the flow of gas from a suitable source into said chamber, 
a substantially rectangular diaphragm in said chamber, 
said diaphragm having corrugated side walls permitting 
said diaphragm to expand and contract, said diaphragm 
having a closed bottom and an open top, said top having 
its peripheral edges secured to the edges of an opening 
in the side wall of said housing whereby one surface of 
said diaphragm is exposed to exterior hydrostatic pres 
sure, said diaphragm movable in response to pressure 
changes in said chamber, means operatively associated 
between said diaphragm and said demand valve causing 
opening and closing movement of said demand valve in 
response to movement of said diaphragm, an exhaust 
valve in said housing controlling the flow of gas out of 
said chamber in response to pressure changes in said 
chamber, said chamber pressure being increased or de 
creased in response to exhalation and inhalation by the 
user, said diaphragm and said exhaust valve being lo 
cated in the same zone as the mouth of the user, thereby 
preventing di?erential hydrostatic head pressure there 
between and subjecting the mouth of the user to the 
same internal and external hydrostatic pressure when in 
use thereby permitting relatively e?'ortless breathing by 
the user of said apparatus. 

4. A breathing apparatus comprising in combination 
a. gas container, a housing having a chamber and a 
mouthpiece integrally associated therewith and adapted 
to be engaged by the mouth of the user, said mouthpiece 
having an opening communicating between said chamber 
and the mouth of the user, an inlet member swingably 
mounted in said housing, a single conduit connected be 
tween said inlet member and said gas container, said 
inlet member being swingably movable with the move 
ment of said conduit and/or housing to thus prevent a 
crimping of said conduit, a gas inlet port in said inlet 
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member communicating with said chamber and said con 
duit, a demand valve controlling said gas inlet port, a 
substantially rectangular diaphragm in said chamber 
having one side thereof exposed to exterior hydrostatic 
pressure and movable in response to a decrease in pres 
sure in said chamber, said diaphragm having corrugated 
sidewalls permitting said diaphragm to expand and con 
tract in a bellows-like manner, means operatively asso-' 
ciated between said diaphragm and said demand valve 
causing opening movement of said demand ‘valve in 
response to expanding movement of said diaphragm, a 
gas outlet port in said housing in communication with 
said chamber, an exhaust valve controlling said gas outlet 
port, said exhaust valve adapted to Open in response to‘ 
an increase in pressure in said chamber, said external 
hydrostatic pressure being insu?icient to cause said dia— 
phragm to open said demand valve, reduced chamber 
pressure permitting said external hydrostatic pressure to 
expand said diaphragm thereby causing said demand 
valve to open, increased chamber pnessure causing said 
diaphragm to contract thereby closing said demand valve 
and opening said exhaust valve, said chamber pressure 
being increased or decreased in response to exhalation 
and inhalation respectively by the user, said diaphragm 
and said exhaust valve being located in the same zone 
as the mouth of the user, thereby preventing di?erential 
hydrostatic head pressure therebetween and subjecting 
the mouth of the user to the same internal and external 
hydrostatic pressure when in use thereby permitting rela 
tively e?'ortless breathing by the user of said apparatus. 
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