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SELF-CONTAINED BREATHING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t under 35 U.S.C. 
§119(e) of US. provisional application Ser. No. 60/497,206 
?led Aug. 22, 2003, and US. provisional application Ser. 
No. 60/497,215 ?led Aug. 23, 2003. Each of the aforemen 
tioned provisional applications is incorporated herein by 
reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a breathing system 
and, more particularly, a dual-purpose, self-contained 
breathing system in Which the air source is sWitchable 
betWeen self-contained air supply and ?ltered ambient air, as 
required by the operator. The system ?nds utility in connec 
tion With all manner of haZardous or contaminated environ 
ments in Which a self-contained breathing apparatus (SCBA) 
is required, including, chemical, biological, and radiological 
environments, burning buildings, and so forth. The system 
alloWs the user to sWitch betWeen a self-contained air supply 
and ?ltered ambient air Without the need to sWitch hoses, 
thereby reducing potential exposure to contaminants in a 
haZardous, contaminated, or toxic environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0003] The invention may take form in various compo 
nents and arrangements of components, and in various steps 
and arrangements of steps. The draWings are only for 
purposes of illustrating preferred embodiments and are not 
to be construed as limiting the invention. 

[0004] FIG. 1 is a front elevational vieW of an exemplary 
breathing apparatus according to the present invention. 

[0005] FIG. 2 is a rear elevational vieW of the breathing 
apparatus shoWn in FIG. 1. 

[0006] FIG. 3 is an exemplary embodiment of a breathing 
apparatus according to the present invention adapted to be 
Worn by a user. 

[0007] FIG. 4 is a front elevational vieW of the breathing 
apparatus shoWn in FIG. 1 With the housing cover removed. 

[0008] FIG. 5 is a top plan vieW of the breathing apparatus 
shoWn in FIG. 1. 

[0009] FIG. 6 is a bottom plan vieW of the breathing 
apparatus shoWn in FIG. 1. 

[0010] FIG. 7 is a side elevational vieW of the breathing 
apparatus With the tanks removed. 

[0011] FIGS. 8-10 are side sectional vieWs illustrating the 
How of air through the breathing apparatus. 

[0012] FIG. 11 depicts an exemplary, optional pre?lter 
assembly. 

[0013] FIG. 12 is an exploded vieW ofthe pre?lter assem 
bly shoWn in FIG. 11. 

[0014] FIG. 13 illustrates an exemplary breathing hose 
according to a preferred embodiment having a vibrator 
alarm and purge valve. 
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[0015] FIG. 14 illustrates the purge valve on the mask 
connector end of the breathing hose shoWn in FIG. 13. 

[0016] FIG. 15 is a schematic functional block diagram of 
a breathing system according to an exemplary embodiment 
of the present invention. 

[0017] FIG. 16 illustrates the modular nature of the system 
and some exemplary modules Which may be attached in 
place of one or both of the breathing gas cylinders to expand 
the functionality of the system. 

[0018] FIGS. 17 and 18 are assembled and exploded 
vieWs, respectively, of a one-Way check valve for attachment 
to a port of the user’s face mask. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0019] Referring noW to the draWing ?gures, Wherein the 
shoWings are for purposes of illustrating preferred embodi 
ments of the invention only and not for limiting the same, 
FIGS. 1-10 illustrate a breathing apparatus 110 including a 
main body or housing section 112, a base manifold section 
114, one or more self-contained air supply tanks 116, and a 
breathing hose 118. The hose 118 includes a ?rst end 120 
Which may be attached to an outlet port 122 on the housing 
112. A second end 124 may be attached to an inlet port 129 
of a face mask 126 Worn by a user 128 for delivery of 
breathable air. The mask assembly 126 may be of a type 
commonly used in chemical, biological, radiological, or 
other haZardous environments. 

[0020] Aplurality of fasteners such as connecting pins 133 
or other fasteners may be provided on the exterior of the 
housing 112 to secure the unit 110 to a user Wearable 
garment 131, such as a ballistic vest, emergency ditch 
system, or the like (see FIG. 3). 

[0021] In operation, the breathing device 110 is sWitchable 
betWeen a ?rst, pressurized air mode in Which air from the 
pressurized tanks 116 is delivered to the user 128 via the air 
hose 118 and a second, ?ltration mode in Which ambient air 
is ?ltered via a ?ltration unit (as described beloW) and is 
likeWise delivered to the user 128 via the hose 118. In this 
manner the operator 128 has the ability to readily select the 
desired mode of operation, namely, a SCBA mode in Which 
air is delivered from an attached cylinder 116 and poWered 
air-purifying respirator (PAPR) mode of operation in Which 
?ltered ambient air is draWn With bloWer assistance through 
one or more air ?lters or puri?ers and delivered to the user. 
The facile sWitching betWeen the self-contained air supply 
116 and ?ltered air is particularly advantageous, for 
example, in the event that the self-contained air supply 116 
becomes exhausted or malfunctions, When it is desired to 
conserve the self-contained air supply, and so forth. Like 
Wise, a user operating on ?ltered air may readily sWitch to 
the self-contained air supply, for example, in loW oxygen 
conditions or When the ambient air contains dangerous 
levels of a non-?lterable constituent, e.g., as may be detected 
employing an optional air sampler module, as described in 
further detail beloW. 

[0022] The main chassis 112 de?nes an internal cavity or 
compartment 113, and may be manufactured of plastic, 
preferably chemically hardened plastic, composite materi 
als, aluminum or other metal and alloys thereof, or the like. 
The main chassis 112 provides for mounting of externally 
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mounted components thereon and the internal cavity 113 
contains internal components, such as a poWer supply 218, 
a circuit board 214 and associated circuitry, blower 208, 
internal ?lter 222, and other interior components, for opera 
tion of the apparatus 110. 

[0023] In the depicted embodiment, the cavity 113 also 
serves as the main breathing reservoir. As best seen in FIG. 
8, the breathing reservoir 113 is in ?oW communication With 
the breathing hose 118. The housing 112 and all connectors 
and access ports thereon are sealed against entry of external 
environmental contamination, thereby alloWing the unit to 
be employed underWater or in otherWise Wet or damp 
conditions. The breathing gas (either gas from tank 116 or 
puri?ed ambient air) is alloWed to ?ll the chamber 113 and 
breathing bag 118 to provide additional “next breath” capa 
bility and the positive pressure Within the breathing chamber 
113, in turn, provides additional resistance against ingress of 
moisture or other external contaminants. HoWever, it Will be 
recogniZed that alternative embodiments Wherein the ?oW is 
con?ned to a conduit or more limited passageWay Within the 
chassis 112 are also contemplated. 

[0024] The circuit board 214 may include a microproces 
sor, microcontroller, or other logic device 217, Which is 
coupled via an electrical and/or data bus 219 to various 
system components, Whereby various system components 
and parameters may be monitored and/or controlled (see 
FIG. 15). A programming port 221, such as a serial or 
parallel data interface port, may be provided on the chassis 
112 for programming, updating, or testing the processing 
circuitry 217 (including an associated memory thereof) 
Without the need to open the unit. 

[0025] A removable housing cover plate or shell 115 
encloses the internal components Within the chassis housing 
112 and is provided With an environmental seal or gasket to 
prevent air leakage out of the chassis and to prevent entry of 
moisture, debris, or environmental contamination therein. In 
a preferred embodiment, a cover plate is fastened to the ?rst 
shell portion via a plurality of fasteners 117, such as 
threaded connectors, spaced about the periphery of the 
opening. 
[0026] In the self-contained or pressuriZed mode of opera 
tion, breathing gas, typically air or oxygen, is stored under 
pressure in the one or more tanks or cylinders 116 that can 
be removably mounted to the housing section 112. The gas 
storage tanks 116 may be of any type suitable for supplying 
a breathing gas. The housing section may be adapted to 
accommodate tanks 116 of various, interchangeable siZes. 
For example, it may be desirable to select a tank siZe 
commensurate With the scope of an operation or mission, to 
employ smaller tanks in order to reduce the Weight of the 
system, etc. Although the breathing gas Will be described 
primarily in reference to compressed air for ease of expo 
sition, it Will be recogniZed that other suitable breathing 
gasses may be used as Well. For example, in certain embodi 
ments, one tank may contain compressed air While the other 
tank may contain oxygen. In this example, the tank contain 
ing oxygen Would be designed to prevent oxygen ?oW into 
the system, the oxygen being used for an accessory function 
such as for use With a torch cutting 117 attachment. 

[0027] In another preferred aspect, the tank 116 is suitable 
for high-pressure air/ gas storage (e. g., up to about 9,500 PSI, 
or higher), and may be an aluminum-lined, composite (e.g., 
carbon ?ber composite) Wrapped high-pressure storage tank. 
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[0028] A modular system may be provided Wherein one or 
more modules for expanding the functionality of the system 
may be attached to the chassis 112. Since the apparatus 110 
may be operated With one or tWo tanks 116, or, in ?ltered 
mode, With no tanks 116, one or more special purpose 
modules may be provided Which are interchangeable With 
one of the breathing gas cylinders 116. 

[0029] In one embodiment, a cutting torch module 117 is 
contemplated. The cutting torch module may be of a type 
employing a burning metal, such as magnesium, a source of 
oxygen or other oxidiZing gas, and a feed line for delivering 
the oxidiZing gas to the surface of the material to be cut. The 
oxidiZing gas is contained in a cylinder adapted to replace 
one of the breathing gas tanks 116. 

[0030] In another embodiment, a heating and/or cooling 
module 119 is contemplated, Wherein a circulating source of 
heating and/or cooling ?uid, comprising a pump and a 
cooling source, heating source, or both, are provided in a 
module, e.g., a generally cylindrical module, adapted to 
mount in place of one of the breathing gas tanks 116. The 
heating/cooling module is adapted for use in connection 
With a tube-lined garment through Which the ?uid is circu 
lated to effect heat exchange With the user’s body and, 
preferably, may be electrically coupled to the poWer supply 
of the apparatus 110. 

[0031] In still another embodiment, a hydration module 
may be provided, including a container adapted to be 
exchanged With a breathing gas tank 116 for supplying Water 
or other suitable ?uid to the user 128. Also, an alternatively 
siZed cylinder 116' may be used in place of the cylinder 116. 

[0032] The base manifold section 114 of the main system 
body 112 provides a platform for mounting the tanks 116. 
The base portion 114 includes a channel or opening 130. 
LikeWise, the cylinder 116 includes a connection assembly 
132 having a connection foot 134 adapted to be removably 
received in the opening 130. The connection foot is of 
complimentary siZe and shape (e.g., dovetail, tenon, or other 
geometrical con?guration) With respect to the opening 130. 

[0033] A fastener for removably retaining the tank 116 on 
the base section 114, such as a locking pin engaging aligned 
receiving holes on the base portion 114 and the connection 
assembly 132, or the like, may be employed. As shoWn in the 
illustrated embodiment, a locking pin 152 passing through a 
selected receiving hole 154 or 156 (e.g., depending on the 
siZe of the tank 116 employed) may be used to secure the 
cylinder foot 134 Within the opening 130 and to prevent 
inadvertent ejection of the cylinder 116. The manifold 
connection assembly 132 may also include a pressure gauge 
148 and a cylinder valve 150, e.g., a manually operable 
valve. In the depicted embodiment, the pressure gauges 148 
face outWard from the operator and may be vieWed from the 
side of the device. The cylinder valves alloW the operator to 
open and close the air ?oW from the cylinders 116 to an inlet 
139 of manifold 140. 

[0034] In the depicted embodiment, the connection assem 
bly 132 may be adapted for either left-side or right-side 
mounting of the tank 116. A bloW-out disk assembly 136 
may be provided to relieve pressure in the event that cylinder 
pressure exceeds some prespeci?ed value according to the 
tank capacity. In the event of excessive pressure, the burst 
disk Will rupture. A pressure release cap 137 may be 
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provided to retain the disk While pressure is released through 
the cap. The burst assembly 136 may include a blowout disk, 
O-ring and safety cap, providing the main pressure relief for 
the cylinders 116. When the disk bloWs, it opens an air 
escape path, allowing air to pass through the aerated cap 
137. This prevents accidental damage to equipment and 
operator. In the depicted preferred embodiment, the burst 
assembly 136 faces aWay from the direction of an operator 
donning the apparatus 110. 

[0035] The connection assembly 132 additionally includes 
a manifold connector 138 for providing an air?oW connec 
tion to a manifold inlet 139 on the base portion 114. The 
connector 138 is preferably a threaded connector Which is 
removably connected via complimentary threads on the inlet 
139. A sealing ring or gasket, e. g., formed of a material such 
as a te?on or other sealing material, is preferably provided 
to provide a sealing engagement betWeen the connector 138 
and the inlet 140. The connectors 138 may include holes 141 
or other features Which provide for engaging a tool or key to 
provide leverage When rotating the connectors to ensure a 
tight ?t. 

[0036] The manifold connection assembly 132 addition 
ally includes a fastener for securing the air cylinder 116 to 
the main body portion 112. The illustrated embodiment 
includes a retaining band 142 and one or more retaining nuts 
144, e.g., Which may be secured to the main body portion 
112 to provide stabiliZation of the air cylinders on the main 
chassis. A screW-tight fastener 146 is provided for tightening 
of the band 142. 

[0037] A retractable stand 158 may also be provided. In 
the illustrated embodiment, the retractable stand 158 pivots 
about a pivot pin 160. As best seen in FIG. 6, the stand 158 
rotates betWeen a ?rst, retracted position (see FIG. 1) and a 
second, extended position (FIG. 6) for standing the unit 110 
upright, e.g., for service or maintenance. In the illustrated 
embodiment, a notch 162 is provided in the base portion 114 
for receiving the stand 158 When fully retracted. The stand 
is removably retained in the notch 162 by a captured spring 
164. A handle or strap 166 is provided on an upper portion 
of the housing section 112 for carrying the unit 110 When it 
is not being Worn. A hardened plastic storage case, Which 
may include a foam lining, may be provided for storage of 
the unit 110 and its components When not in use. 

[0038] SWitching betWeen the pressuriZed and ?ltration 
modes of operation is accomplished by a port valve for 
selectively receiving pressuriZed air or ?ltered ambient air. 
The port valve is controlled by a snorkel assembly 168 
including a snorkel cap 170, an ambient air inlet 172, an 
optional pre?lter 174, and a snorkel tube 176. The snorkel 
cap 170 is movable betWeen a ?rst, closed position (see FIG. 
9) Wherein the inlet 172 is closed to ambient air 178, and a 
second, open position (see FIG. 10) Wherein the inlet may 
receive ambient air. 

[0039] An exemplary optional pre?lter assembly 174 is 
shoWn in FIGS. 11 and 12. The pre?lter assembly 174 
includes a ?lter cap 182 and a ?lter housing 188, Which 
houses a pre-?lter ?ltration medium 186. The pre-?lter 
medium 186 may be, for example, a polymeric material, 
such as polypropylene, polytetra?uoroethylene, or the like, 
and may be formed of a mesh material. In a preferred 
embodiment, the pre-?lter material 186 is formed of a 
mono?lament polypropylene mesh material. In a preferred 
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embodiment, the pre?lter 174 ?lters particles Which are 10 
microns in siZe or larger. The ?lter cap 182 and ?lter housing 
188 include perforations 184 and 190, respectively, for 
passage of ambient air therethrough. 

[0040] The optional pre?lter advantageously provides ?l 
tering of ambient air prior to entry into the system, prevent 
ing dust buildup in the ?lter compartment chamber. The 
?lter may be housed Within a hardened housing 182 that has 
openings 184 formed therein and a connector, such as a 
threaded connector 189. This hardened cover protects the 
snorkel assembly from entanglement and other damage. A 
source of gas may be provided to unclog or remove dust and 
debris from the externally facing surface of the pre?lter 
and/or main ?lter. That is, air or other gas may be passed air 
from an internal source outWardly therethrough, in the 
direction opposite to the air How in normal, breathing 
operation. The source of gas may be, for example, the air 
contained in the breathing tanks 116, e.g., delivered from the 
?rst stage gas pressure regulator 244, via the connector 238, 
and so forth. Alternatively, or in addition, the source of the 
gas used for cleaning the ?lter may be a specially provided 
source, such as a carbon dioxide tank or cartridge. A valve 
and actuating means such as a manual valve actuator may be 
provided to alloW the ?lter cleaning gas to be forced 
outWardly through the ?lter in quick bursts. Additionally, or 
alternatively, a burst of air may be forced outWardly through 
the pre?lter each time the snorkel is raised prior to use. The 
burst of air may be actuated, for example, via a sWitch or 
other snorkel position indicator 175 (see FIG. 15) located on 
the pre?lter cap or elseWhere on the pre?lter assembly. The 
sWitch may be, for example, an electrical sWitch or position 
indicator providing a signal for actuating or controlling an 
electrically operated air valve, a mechanical air valve actua 
tor, and so forth. The burst of air may be actuated under 
preprogrammed control Whenever the snorkel is moved from 
closed to open position. 

[0041] In the depicted preferred embodiment, the housing 
182 is adapted to accommodate an additional, external ?lter 
181. The ?lter comprises a mesh or Woven ?ltration medium 
Which covers the cap 182 and perforation 184 and is secured 
at the base With an annular fastener 185 such as a tie, band 
or the like. Advantageously, a groove 187 is provided to 
prevent the How of air around the external ?lter 181 and to 
prevent dislodging of the annular fastener 185. In a preferred 
embodiment the external snorkel ?lter 181 is formed of a 
Woven nylon material of a type used for nylon hosiery. The 
external ?lter 181 is readily cleaned or replaced and pro 
longs the life of the inner ?ltration medium 186. 

[0042] The snorkel assembly may be moved betWeen the 
open and closed positions by manually lifting or depressing 
the snorkel cap 170, respectively. Alternatively, a control 
module 192 may be provided for sWitching betWeen pres 
suriZed tank air and ?ltered air. The control module includes 
a housing 194, a button or key 196 for toggling betWeen the 
?ltered and self-contained air sources, a visual indication or 
display 198 indicating the air source currently selected and 
a display 200, such as a liquid crystal display (LCD), light 
emitting diode (LED) display, or the like, indicating the 
system pressure or pressure remaining in the tank 116. The 
control module 192 may also control and/or display bloWer 
motor speed, cylinder pressures, battery life, friend/foe 
identi?cation system, or the like. It may also contain a 
backlight for the display 200. 
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