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RESPIRATORY MASK HAVING A CLEAN AIR INLET CHAMBER

TECHNICAL FIELD
[0001] This disclosure relates to a respiratory protection device, in particular a mask body of a
respiratory protection device defining a first air chamber in communication with first and second air inlet

ports, and a second chamber defining a breathable air zone for a wearer.

BACKGROUND
[0002] Respiratory protection devices commonly include a mask body and one or more filter
cartridges that are attached to the mask body. The mask body is worn on a person’s face, over the nose
and mouth, and may include portions that cover the head, neck, or other body parts in some cases. Clean
air is made available to a wearer after passing through filter media disposed in the filter cartridge. In
negative pressure respiratory protection devices, air is drawn through a filter cartridge by a negative
pressure generated by a wearer during inhalation. Air from the external environment passes through the
filter medium and enters an interior space of the mask body where it may be inhaled by the wearer.
[0003] Various techniques have been used to attach filter cartridges or elements to a respirator.
Filter cartridges are commonly connected to an inlet port of a mask body via a threaded engagement,
bayonet engagement, or other engagement, for example. In the case of dual cartridge respiratory
protection devices, in which two cartridges are provided to filter air for a wearer, the filter cartridges are
often connected to air inlets located proximate each cheek portion of the mask, away from a central
portion of the mask, such that the cartridges extend outward at sides of the wearer’s head. Inhalation
check valves are commonly provided for each air inlet, such that air may be delivered from the filter
cartridge into the breathing zone through the air inlet away from a central portion, and proximate each

cheek portion of the mask body for example.

SUMMARY
[0004] The present disclosure provides for a respiratory mask including a mask body defining
first and second chambers and having first and second inlet ports adapted to receive first and second
breathing air source components and a fluid intake communication component. The first chamber is in
fluid communication with the first and second inlet ports and the second chamber defines a breathable air
zone for a wearer, and the fluid intake communication component is configured to allow communication
of air from the first chamber to the second chamber through an inhalation port during inhalation by a
wearer. In an exemplary embodiment, the mask body comprises a central axis that divides the mask body
into left and right halves and the fluid intake communication component is positioned proximate the
central axis.
[0005] The present disclosure further provides a negative pressure respiratory mask, including a

mask body having first and second chambers and first and second inlet ports, first and second filter
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cartridges attached to the mask body at the first and second inlet ports, an inner wall dividing the first
chamber from the second chamber, and an inhalation valve positioned on the inner wall at a central
portion of the mask body The first and second filter cartridges each have an outlet in fluid
communication with the first chamber, the second chamber defines a breathable air zone for a wearer, and
the inhalation valve allows communication of air from the first chamber to the second chamber during
inhalation by a wearer.

[00006] The above summary is not intended to describe each disclosed embodiment or every
implementation. The Figures and the Detailed Description, which follow, more particularly exemplify

illustrative embodiments.

BRIEF DESCRIPTION OF DRAWINGS
[0007] The disclosure may be further explained with reference to the appended Figures, wherein
like structure is referred to by like numerals throughout the several views, and wherein:
[0008] Figure 1a is a front perspective view of an exemplary respiratory protection system
according to the present disclosure.
[0009] Figure 1b is a partial cross-sectional view of an exemplary embodiment of a respiratory
protection device according to the present disclosure including a mask body having first and second
chambers.
[0010] Figure 2a is a front perspective view of an exemplary respiratory protection system
according to the present disclosure including a shut-off valve.
[0011] Figure 2b is a partial cross-sectional view of an exemplary embodiment of a respiratory
protection device according to the present disclosure including a mask body having first and second
chambers and a shut-off valve.
[0012] Figure 2c¢ is a partial cross-sectional perspective view of an exemplary embodiment of a
respiratory protection device according to the present disclosure including a mask body having first and
second chambers and a shut-off valve in an open position.
[0013] Figure 2d is a partial cross-sectional perspective view of an exemplary embodiment of a
respiratory protection device according to the present disclosure including a mask body having first and
second chambers and a shut-off valve in a closed position.
[0014] While the above-identified figures set forth various embodiments of the disclosed subject
matter, other embodiments are also contemplated. In all cases, this disclosure presents the disclosed
subject matter by way of representation and not limitation. It should be understood that numerous other
modifications and embodiments can be devised by those skilled in the art which fall within the scope and

spirit of the principles of this disclosure.
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DETAILED DESCRIPTION

[0015] The present disclosure provides a respiratory protection device having a mask body that
defines first and second chambers and includes one or more inlet ports configured to receive one or more
breathing air source components in fluid communication with the first air chamber. The first chamber
allows air entering from the one or more inlet ports to mix and be directed to a desired location within the
mask body. A fluid intake communication component, such as an inhalation valve, allows
communication of air from the first chamber to the second chamber during inhalation by a wearer. In
some exemplary embodiments, air from each of the one or more breathing air source components, such as
filter cartridges, enters the second chamber defining a breathable air zone for a wearer through a single
fluid intake communication component.
[0016] Figures la and 1b illustrate an example of a respiratory protection device 100 that may
cover the nose and mouth and provide breathable air to a wearer. The respiratory protection device 100
includes a mask body 120 including first and second inlet ports 103 and 104. First and second breathing
air source components 101 and 102 may be positioned on opposing sides of mask body 120. In an
exemplary embodiment, first and second breathing air source components are filter cartridges configured
to be attached at first and second inlet ports 103 and 104. The filter cartridges 101, 102 filter air received
from the external environment before the air passes into an interior space within the mask body for
delivery to a wearer.
[0017] The mask body 120 may include a rigid or semi-rigid portion 120a and a compliant face
contacting portion 120b. The compliant face contacting portion of the mask body is compliantly
fashioned for allowing the mask body to be comfortably supported over a person's nose and mouth and/or
for providing an adequate seal with the face of a wearer to limit undesirable ingress of air into an interior
of mask body 120, for example. The face contacting member 120b may have an inturned cuff so that the
mask can fit comfortably and snugly over the wearer's nose and against the wearer's cheeks. The rigid or
semi-rigid portion 120a provides structural integrity to mask body 120 so that it can properly support
breathing air source components, such as filter cartridges 101, 102, for example. In various exemplary
embodiments, mask body portions 120a and 120b may be provided integrally or as separately formed
portions that are subsequently joined together in permanent or removable fashion.
[0018] An exhalation port 130 allows air to be purged from an interior space within the mask
body during exhalation by a wearer. In an exemplary embodiment, exhalation port 130 is located
centrally on mask body 120. An exhalation valve is fitted at the exhalation port to allow air to exit due to
positive pressure created within mask body 120 upon exhalation, but prevent ingress of external air.
[0019] A harness or other support (not shown) may be provided to support the mask in position
about the nose and mouth of a wearer. In an exemplary embodiment, a harness is provided that includes
one or more straps that pass behind a wearer’s head. In some embodiments, straps may be attached to a

crown member supported on a wearer’s head, a suspension for a hard hat, or another head covering.
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[0020] First and second inlet ports 103, 104 are configured to receive first and second breathing
air source components 101, 102. In an exemplary embodiment shown in Figure 1a, mask body 120
includes first and second inlet ports 103, 104 on either side of mask body 120, and may be proximate
cheek portions of mask body 120. First and second inlet ports 103, 104 include complementary mating
features (not shown) such that first and second breathing air source components 101, 102 may be securely
attached to mask body 120. Other suitable connections may be provided as known in the art. The mating
features may result in a removable connection such that the breathing air source components 101, 102
may be removed and replaced at the end of service life of the breathing air source component or if use of
a different breathing air source component is desired. Alternatively, the connection may be permanent
such that the breathing air source components cannot be removed without damage to the breathing air
source component, for example.

[0021] Figure 1b shows a representative cross-sectional view of an exemplary mask body 120
through a middle portion of mask body 120a. Exemplary mask body 120 includes a first chamber 121
and a second chamber 122. First and second breathing air source components, such as breathing air
source components 101, 102, may be attached to first and second inlet ports 103, 104. First and second
inlet ports 103, 104 are in fluid communication with first chamber 121. Accordingly, air entering mask
body 120 through first inlet port 103 after passing through first breathing air source component 101 is in
communication with air entering mask body 120 through second inlet port 104 after passing through
second breathing air source component 102, Air from first and second breathing air sources 101, 102 is
thus allowed to mix in first chamber 121 before being delivered to the breathable air zone defined by
second chamber 122 of mask body 120.

[0022] In an exemplary embodiment, first and second chambers 121, 122 are separated by an
inner wall 124 having a fluid intake communication component 140. Fluid intake communication
component 140 comprises one or more openings to provide fluid communication between first and second
chambers 121, 122. Fluid intake communication component 140 may include an inhalation valve for
selectively allowing fluid communication between first and second chambers 121, 122, as described in
greater detail below.

[0023] First chamber 121 is defined by one or more walls of mask body 120 and may exhibit any
desired shape. In an exemplary embodiment, first chamber 121 is defined in part by an outer wall 123
that is an outer wall of mask body 120, and an inner wall 124. First chamber 121 is substantially sealed
from the external environment with the exception of one or more inlet ports, such as first and second inlet
ports 103, 104 extending through outer wall 123.

[0024] A chamber defined, at least in part, by the walls of mask body 120 and integrally formed
with mask body 120, or rigid or semi-rigid portion 120a, provides a chamber within the structure of mask
body 120 that may be configured to minimize extra bulk or weight that can be associated with a chamber
separate from a mask body. Further, a chamber can be provided in close proximity to the head of a

wearer such that the profile of the respiratory protection device is not greatly increased, minimizing a
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large moment of inertia away from the head of a wearer that could be perceived to cause neck pain or
other discomfort for a wearer.

[0025] Second chamber 122 is similarly defined by one or more walls of mask body 120 and
may exhibit any suitable shape defining a breathable air zone about the nose and mouth of a wearer. In an
exemplary embodiment, second chamber 122 is defined in part by inner wall 124, a portion of outer wall
123, and, when respiratory protection device 100 is positioned for use on a wearer, a portion of a wearer’s
face and/or head. In various embodiments, inner wall 124 separates an interior space defined by outer
wall 123 into first chamber 121 and second chamber 122, including a portion of outer wall 123 in front of
inner wall 124 partially defining the first chamber 121, and a portion of outer wall 123 nearer to the face
of a wearer partially defining the second chamber 122.

[0026] In an exemplary embodiment, first chamber 121 may function as a duct to direct air from
an inlet port, such as first or second inlet ports 103, 104, to a different location in mask body 120. While
many traditional respiratory masks deliver clean air from a cartridge through an inlet port and into the
mask body at the location of the inlet port, first chamber 121 allows inlet ports 103, 104 to be positioned
generally independent of fluid intake communication component 140. In an exemplary embodiment, inlet
ports 103, 104 are positioned near cheek portions of mask body 120, and fluid intake communication
component 140 is positioned centrally. For example, fluid intake communication component is
positioned proximate a central axis extending through the mask and dividing mask body 120 into
imaginary left and right halves, such as axis 190. Such a component may be said to be centrally
positioned if some portions of the component are positioned on each side of axis 190. A configuration in
which inlet ports 103, 104 are positioned near cheek portions while a fluid intake communication
component 140 is centrally located may allow a breathing air source component to be received in a
desirable position and/or orientation, for example extending rearwardly along the face of a wearer so as to
minimize obstruction to the field of view or maintain the center of mass of the cartridge in close
proximity to the mask body 120 and/or face of the wearer. Fluid intake communication component 140,
however, may still be positioned centrally so as to deliver clean air in close proximity to the nose and
mouth of a wearer, and in an exemplary embodiment is provided at an upper central location. Thus, first
chamber 121 allows first and second breathing air source components to be positioned to provide desired
ergonomic characteristics, and allows fluid intake communication component 140 to be positioned to
provide desirable airflow to the wearer, for example. Further, first chamber 121 allows first and second
inlet ports to be in fluid communication with a single fluid intake communication component. A
respiratory protection device having two or more breathable air source components and a single fluid
intake communication component can reduce manufacturing costs and provide a more robust respiratory
protection device. Costly fluid intake communication components can be minimized, and the use of
relatively fragile diaphragms or flaps may be reduced.

[0027] In an exemplary embodiment, inner wall 124 includes a fluid intake communication

component including an inhalation port 141 to allow fluid communication between first chamber 121 and
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second chamber 122. Fluid intake communication component 140 allows air to be drawn into the second
chamber from the first chamber during inhalation but prohibits air from passing from the second chamber
into the first chamber. In an exemplary embodiment, fluid intake communication component 140
includes a diaphragm or flap 143. The diaphragm or flap 143 may be secured by a central pin 144, or at a
peripheral edge or another suitable location as known in the art. In the absence of negative pressure
within second chamber 122 of mask body 120, such as when a wearer is exhaling for example, the
diaphragm is biased towards a surface of fluid intake communication component, such as sealing ring
145. During inhalation by a wearer, negative pressure within second chamber 122, that is a pressure
lower than the pressure of the external atmosphere, may result in diaphragm or flap 143 being in an open
position to allow air to enter second chamber 122 from first chamber 121. That is, diaphragm or flap 143
flexes or moves away from sealing ring 145 such that air may pass into second chamber 122 to be inhaled
by a wearer. In various exemplary embodiments, fluid intake communication component 140 may
include two or more inhalation ports and/or two or more diaphragms or flaps 143 to selectively allow
fluid communication from first chamber 121 to first chamber 122 when pressure in second chamber 122
is negative.

[0028] Figures 2a through 2d illustrate an exemplary embodiment of a respiratory protection
device 200 including a shut-off valve 250. Similar to respiratory protection device 100 described above
with reference to Figures la and 1b, respiratory protection device 200 includes a mask body 220
including first and second inlet ports 203 and 204. First and second breathing air source components 201
and 202 may be positioned on opposing sides of mask body 220. In an exemplary embodiment, first and
second breathing air source components 201 and 202 are filter cartridges configured to be attached at first
and second inlet ports 203 and 204. The filter cartridges 201, 202 filter air from the external environment
before the air passes into a first chamber 221 and through a fluid intake communication component and
into a second chamber 222, of mask body 220, for delivery to a wearer.

[0029] Respiratory protection device 200 includes a shut-off valve 250 for manually closing a
fluid intake communication component. In an exemplary embodiment, shut-off valve 250 is operable
between a closed position and an open position. In a closed position, shut-off valve 250 prevents fluid
communication between both of breathing air source components 201 and 202 and a breathable air zone
of mask body 220. In an exemplary embodiment, shut-off valve blocks one or more inhalation ports 241
of a fluid intake communication component 240 to prevent communication of air from first chamber 221
to second chamber 222.

[0030] Shut-off valve 250 allows a wearer to perform a negative pressure fit check to provide an
indication of the presence of leaks around a periphery of the mask body. When shut-off valve 250 is in a
closed position, air inlet ports 203 and 204 may remain in fluid communication with first chamber 221,
but air is not able to enter a breathable air zone of mask body 220 defined by second chamber 222.
Inhalation by a wearer while the shut-off valve is in a closed position will result in a negative pressure

within the mask, and in some exemplary embodiments may cause a compliant face contacting member to
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deflect inward, if an adequate seal has been achieved between the mask body and the wearer’s face. If an
adequate seal is not achieved, inhalation may result in air from the external environment entering the
breathable air zone defined by second chamber 222 between the periphery of the mask body and the face
of the wearer. In this way, a negative pressure fit check can be easily performed by a user wearing
respiratory protection device 200 to determine if an adequate seal is achieved between the respiratory
protection device 200 and the face and/or head of the wearer.

[0031] Figure 2b shows a representative cross-sectional view of an exemplary mask body 220
through a middle portion of mask body 220. Exemplary mask body 220 includes a first chamber 221 and
a second chamber 222. First and second inlet ports 203, 203 are in fluid communication with first
chamber 221. Accordingly, air entering mask body 220 through first inlet port 203 after passing through
first breathing air source component 201 is in communication with air entering mask body 220 through
second inlet port 204 after passing through second breathing air source component 202. Air from first
and second breathing air sources 201, 202 is thus allowed to mix in first chamber 221 before being
delivered to second chamber 222 of mask body 220.

[0032] In an exemplary embodiment, first and second chambers 221, 222 are separated by an
inner wall 224 having a fluid intake communication component 240. Fluid intake communication
component 240 comprises one or more openings to provide fluid communication between first and second
chambers 221, 222. Fluid intake communication component 240 may include an inhalation valve for
selectively allowing fluid communication between first and second chambers 221, 222, similar to fluid
intake communication component 140, described above.

[0033] In an exemplary embodiment, fluid intake communication component 240 includes an
inhalation port 241 to allow fluid communication between first chamber 221, where air from the first and
second breathing air sources may mix, and second chamber 222, defining a breathable air zone. Fluid
intake communication component 240 allows air to be drawn into the second chamber from the first
chamber during inhalation but prohibits air from passing from second chamber 222 into first chamber
221. In an exemplary embodiment, fluid intake communication component 240 includes a diaphragm or
flap 243. The diaphragm or flap 243 may be secured at a central location 244 by a central pin or flange,
or at a peripheral edge or other suitable location as known in the art. In the absence of negative pressure
within second chamber 222 of mask body 220, such as when a wearer is exhaling for example, the
diaphragm is biased towards a surface of fluid intake communication component, such as sealing ring
245. During inhalation by a wearer, negative pressure within second chamber 222 results in diaphragm or
flap 243 being in an open position to allow air to enter second chamber 222 from first chamber 221. That
is, diaphragm or flap 243 flexes or moves away from sealing ring 245 such that air may pass through
inhalation port 241 and into second chamber 222 to be inhaled by a wearer. In various exemplary
embodiments, fluid intake communication component 240 may include multiple inhalation ports 241
and/or two or more diaphragms or flaps 243 to selectively allow fluid communication from first chamber

221 to first chamber 222 when pressure in second chamber 222 is negative.
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[0034] In an exemplary embodiment, shut-off valve 250 of mask body 220 includes an actuator
251 and sealing pad 252. In a closed position, sealing pad 252 contacts inner wall 224 to block inhalation
port 241 to prevent fluid communication between the two or more breathing air sources and the
breathable air zone second chamber 222. When shut-off valve 250 is in a closed position, air from
breathing air source components 201, 202 is in fluid communication with first chamber 221 but is
prevented from entering the breathable air zone defined by second chamber 222 through fluid intake
communication component 240. In an exemplary embodiment, sealing pad 252 contacts a sealing surface
246 surrounding inhalation port 241. Sealing surface 246 may be in the form of a ridge or projection
extending outwardly from inner wall 224 to allow an adequate seal to be performed around an entire
periphery of inhalation port 241.

[0035] Sealing pad 242 may be formed of a soft or resilient material such that sealing pad may
flex upon contacting sealing surface 246. In an exemplary embodiment, sealing pad 252 includes seating
features, such as angled or flanged lips (not shown), to facilitate an adequate seal with sealing surface
246. All or a portion of sealing pad 242 may also articulate or rotate when contacting sealing surface 246.
A sealing pad that may flex and/or articulate or rotate may facilitate formation of an adequate seal around
inhalation port 241.

[0036] Shut-off valve 250 may be manually operated to switch between an open position (Fig.
2¢) and a closed position (Fig. 2d). In an exemplary embodiment, actuator 251 is a button, such as an
over-molded elastomeric button, that may be pressed inward by a wearer to cause sealing pad 252 to
move towards fluid intake communication component 240 until sealing pad 252 contacts sealing surface
246. In an open position shown in Fig. 2¢, air may pass through inhalation port 241 into the breathable
air zone defined by second chamber 222 if allowed by diaphragm or flap 243. In a closed position
shown in Fig. 2d, sealing pad 252 is in sealing engagement with sealing surface 246 to prevent air from
passing through inhalation port 241. When actuator 251 is released by a wearer, actuator 251 returns to an
open position due to a resilient member that biases sealing pad 252 away from sealing engagement with
sealing surface 246.

[0037] In an exemplary embodiment, an actuator 251 in the form of an elastomeric button acts as
a resilient member that biases sealing pad towards an open position away from sealing engagement with
sealing surface 246. Actuator 251 may include a flexible web 256 attached to outer wall 223 (Figs. 2a,
2b) of mask body 220 to support actuator 251 and/or bias shut-off valve 250 to an open position. The
web is formed of a flexible or compliant material that is able to elastically deform when actuator 251 is
pressed inwardly by a wearer, as shown in Fig. 2d, for example. In a closed position, flexible web 256 is
flexed and/or deformed allowing sealing pad 252 to travel towards sealing surface 246. Flexure and/or
deformation of flexible web 256 is desirably limited to the elastic regime such that flexible web 256 is
able to repeatedly return to an original configuration in which shut-off valve 250 is in an open position.
[0038] Other resilient members may be provided in place of or in addition to a flexible web. In

various exemplary embodiments, a coil spring, leaf spring, elastomeric band, or other suitable resilient
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member as known in the art may be provided to bias actuator 251 and sealing pad 252, to an open
position. Alternatively or in addition, a spring loaded member may be provided on a surface of sealing
pad 252 to bias actuator 251, and shut-off valve 250, away from sealing surface 246 and towards an open
position. In some exemplary embodiments, a coil spring 259 is provided around shaft 254 to bias actuator
251 and sealing pad 252 away from sealing surface 246 and into an open position. A coil spring may
provide a force to bias actuator 251 and sealing pad 252 in place of or in addition to one or more
additional resilient members, such as the elastomeric web described above.

[0039] In an exemplary embodiment, actuator 251 is attached to mask body 220 such that a seal
is formed between actuator 251 and mask body 220, for example by over-molding the actuator on mask
body 120. Other suitable seal may be provided using gaskets, flanges, adhesive, interference fits,
molding techniques, sonic welding, and other suitable techniques as known in the art such that air and
contaminants from the external environment are unable to enter mask body 220 proximate actuator 251.
The presence of an adequate seal preventing ingress of air and contaminants from the external
environment is desirable because the volume surrounding the portions of shut-off valve 250 internal to
mask body 220 is in fluid communication with breathable air zone 222. A sufficient seal proximate
actuator 251 thus protects the breathability of air in breathable air zone 222 when shut-off valve 250 is in
an open, closed, or intermediate position.

[0040] Fluid intake communication component 240 and shut-off valve 250 are configured to
minimize a negative effect on pressure drop that could interfere with a wearer’s ability to breath freely.
In various exemplary embodiments, sealing pad 252 is positioned between 8 mm and 1 mm, 6 mm and 2
mm, or about 3 mm from sealing surface 246 when shut-off valve 250 is in an open position. That is,
sealing pad 252 travels between approximately 8§ mm and 1 mm from an open position to a closed
position. Such a distance provides a shut-off valve that may be relatively compact while providing
sufficient space for air to pass through when in an open position.

[0041] In various exemplary embodiments, shut-off valve 250 may remain in a closed position
due to a negative pressure within the mask. That is, while performing a negative pressure fit check, a
wearer may move actuator 251 to a closed position by pressing inward on actuator 251, inhale, and then
release actuator 251. After a wearer releases actuator 251, the resilient member may not overcome the
negative pressure within second chamber 222 acting on sealing pad 252 resulting from inhalation by the
wearer. Shut-off valve 250 may thus remain in a closed position until the wearer exhales or the pressure
within second chamber 222 is no longer sufficient to overcome the force of the resilient member. A
resilient member that allows shut-off valve 250 to remain in a closed position even after actuator 251 is
released by a wearer may allow for a more accurate fit check because the wearer is not applying a force
on actuator 251 that could affect the seal between mask body 220 and the wearer’s face. However, even
while the resilient member allows shut-off valve 250 to remain in a closed position due to negative
pressure within a breathable air zone of mask body 220, the shut-off valve may automatically return to an

open position without further input to actuator 251 by the wearer. An increase in pressure within the
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mask body, resulting from exhalation of the wearer, for example, may result in the shut-off valve 250
returning to an open position in which the wearer may breathe freely. Such a feature allows a wearer to
safely breathe without further input to actuator 251 to return shut-off valve 250 to an open position.
[0042] U.S. Application No. 13/757,373, titled Respirator Negative Pressure Fit Check Devices
and Methods and filed on the same date herewith, addresses various embodiments of a respiratory
protection device including negative pressure fit check features, and is incorporated herein by reference.
[0043] A mask body according to the present disclosure provides several advantages. A mask
body having a first and second chamber allows a first chamber to deliver air to a desired location while
two or more breathing air sources may be positioned in an ergonomically desirable manner. Components
of a respiratory protection device may be advantageously positioned independently of inlet ports, such
that, for example, a communication component may be positioned in a desirable location relative to the
mouth of a wearer. Additionally, multiple breathing air sources may be provided while only a single fluid
intake communication component, such as an inhalation valve, is required. The present disclosure thus
provides a more robust mask body having reduced complexity and manufacturing costs. Furthermore, a
mask body according to the present disclosure facilitates use of a shut-off valve that may be used to
perform a negative pressure fit check to provide an indication of an adequate seal around the periphery of
the mask body. A respiratory mask according to the present disclosure thus provides a solution to closing
inlet valves that were inaccessible and not easily closed in many prior devices, for example. Accordingly,
the present design allows greater flexibility and efficacy in delivering and exhausting air from the
breathable air zone of a mask than prior designs. A mask body as described herein may be suitable for
half-face respirators, full-face respirators, powered or positive pressure respirators, and other suitable
respiratory protection devices.

[0044] The foregoing detailed description and examples have been given for clarity of
understanding only. No unnecessary limitations are to be understood there from. It will be apparent to
those skilled in the art that many changes can be made in the embodiments described without departing
from the scope of the disclosure. Any feature or characteristic described with respect to any of the above
embodiments can be incorporated individually or in combination with any other feature or characteristic,
and are presented in the above order and combinations for clarity only. Thus, the scope of the present
disclosure should not be limited to the exact details and structures described herein, but rather by the

structures described by the language of the claims, and the equivalents of those structures.
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What is claimed is:

1. A respiratory mask, comprising:

a mask body defining first and second chambers and having first and second inlet ports adapted to
receive first and second breathing air source components; and

a fluid intake communication component;
wherein the first chamber is in fluid communication with the first and second inlet ports and the second
chamber defines a breathable air zone for a wearer, and wherein the fluid intake communication
component is configured to allow communication of air from the first chamber to the second chamber

through an inhalation port during inhalation by a wearer.

2. The respiratory mask of claim 1, wherein the mask body comprises a central axis that divides the
mask body into left and right halves and the fluid intake communication component is positioned

proximate the central axis.

3. The respiratory mask of claim 1, wherein the fluid intake communication component comprises a

diaphragm capable of moving between an open position and a closed position.

4. The respiratory mask of claim 3, wherein the fluid intake communication component comprises a
sealing surface, and the diaphragm is in the closed position and biased towards the sealing surface in the
absence of a negative pressure within the second chamber, and the diaphragm is in the open position to

allow air to enter the second chamber from the first chamber during inhalation by a wearer.

5. The respiratory mask of claim 1, wherein the first and second inlet ports are in fluid

communication with only a single fluid intake communication component.

6. The respiratory mask of claim 1, wherein the mask body further comprises an inner wall dividing

the first chamber from the second chamber.

7. The respiratory mask of claim 6, wherein the fluid intake communication component is

positioned on the inner wall.

8. The respiratory breathing mask of claim 1, wherein the mask body comprises cheek portions, and

the first and second inlet ports are located proximate the cheek portions.

9. The respiratory mask of claim 1, wherein the mask body further comprises a compliant face

contacting portion.
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10. The respiratory breathing mask of claim 1, further comprising first and second filter cartridges
attached to the mask body at the first and second inlet ports.

11. The respirator breathing mask of claim 10, wherein the filter cartridges each comprise a housing

in which a filter element is contained.

12. The respiratory mask of claim 1, further comprising a shut-off valve operable between an open
position and a closed position, wherein in a closed position the shut-off valve prevents fluid

communication between the first chamber and the second chamber.

13. The respiratory mask of claim 12, wherein the shut-off valve comprises a sealing pad.

14. The respiratory mask of claim 13, wherein the fluid intake communication component comprises
an inhalation port and a sealing surface surrounding the inhalation port, and the sealing pad contacts the

sealing surface when the shut-off valve is in the closed position.

15. The respiratory mask of claim 12, wherein the shut-off valve is sealed within the mask body and
does not allow external air to enter the first chamber when in the open position, closed position, or

intermediate position.

16. A negative pressure respiratory mask, comprising:

a mask body comprising first and second chambers and first and second inlet ports;

first and second filter cartridges attached to the mask body at the first and second inlet ports;

an inner wall dividing the first chamber from the second chamber; and

an inhalation valve positioned on the inner wall at a central portion of the mask body;
wherein the first and second filter cartridges each have an outlet in fluid communication with the first
chamber, the second chamber defines a breathable air zone for a wearer, and the inhalation valve allows

communication of air from the first chamber to the second chamber during inhalation by a wearer.
17. The respiratory mask of claim 16, wherein the shut-off valve is sealed within the mask body and
does not allow external air to enter the first chamber when in an open position, closed position, or

intermediate position.

18. The respiratory mask of claim 17, wherein the first and second inlet ports are in fluid

communication with only a single fluid intake communication component.
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