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HUFF COUGH SIMULATION DEVICE 
RELATED APPLICATION 

[ 0001 ] This application is a continuation of U . S . applica 
tion Ser . No . 14 / 329 , 011 , filed on Jul . 11 , 2014 , pending , 
which claims the benefit of U . S . Provisional Application No . 
61 / 845 , 689 , filed on Jul . 12 , 2013 , expired , both of which are 
incorporated herein by reference . 

TECHNICAL FIELD 
[ 0002 ] The present disclosure relates to a respiratory treat 
ment device , and in particular , to a Huff Cough simulation 
device . 

BACKGROUND 
[ 0003 ] The Huff Cough is an effective technique for clear 
ance of pulmonary secretions from the airways . It is often 
utilized in the treatment of COPD , or Chronic Obstructive 
Pulmonary Disease , although it may also be useful in other 
respiratory treatments . In general , the Huff Cough involves 
a patient using his or her diaphragm to breathe in slowly , 
holding the breath for two to three seconds , and forcing the 
breath out of his or her mouth in one quick burst of air , 
making sure the back of the throat is kept open . This 
technique is typically repeated multiple times during a single 
treatment . The length and force of the breath may be varied 
in order to treat different portions of a patient ' s airways . 
[ 0004 ] Despite its efficacy , the Huff Cough may be diffi 
cult for some populations to effectively perform , requiring 
coaching from respiratory professionals . To that end , a 
user - friendly Huff Cough simulation device that provides 
physicians and patients with improved control over the 
treatment is desirable . 

magnet and a second magnet of the pair of magnets may be 
selectively adjustable when the blocking member is in the 
closed position . A magnet of the pair of magnets may be 
positioned on the blocking member . 
[ 0008 ] In a further aspect , the biasing member may 
include a magnet and a metal object . 
[ 0009 ] In a further aspect , the biasing member may 
include a latch . 
[ 0010 ] In a further aspect , the blocking member may move 
from the closed position to the open position in response to 
a threshold exhalation pressure in the device . 
[ 0011 ] In a further aspect , the blocking member may be a 
cap covering the outlet . Alternatively , the blocking member 
may be a piston positioned in the device . 
[ 0012 ] In a further aspect , the inlet may be in fluid 
communication with a generally circular mouthpiece . The 
generally circular mouthpiece may be approximately one 
inch in diameter . 
[ 0013 ] In another aspect , a method of performing respi 
ratory treatment includes receiving a flow of exhaled air into 
a device having an inlet configured to receive exhaled air 
into the device and an outlet configured to permit exhaled air 
to exit the device ; blocking the flow of exhaled air through 
the device by biasing a blocking member toward a closed 
position , where the flow of air through the device is 
restricted ; decreasing the bias in response to a threshold 
pressure in the device ; and , unblocking the flow of exhaled 
air through the device by moving the blocking member to an 
open position , where the flow of air through the device is 
less restricted . 
[ 0014 ] In a further aspect , the method may also include 
administering respiratory treatment in response to a flow of 
air inhaled by a user . A nebulizer , a metered dose inhaler 
with a valved holding chamber , or a dry powder inhaler may 
administer the respiratory treatment in response to the flow 
of air inhaled by the user . 
[ 0015 ] In another aspect , a respiratory treatment device 
includes a housing enclosing a chamber , an inlet configured 
to receive air into the chamber , an outlet configured to 
permit air to exit the chamber , and a vacuum in communi 
cation with the chamber , the vacuum being configured to 
generate a negative pressure in the chamber . A sealing 
member is moveable relative to the inlet and the outlet 
between a closed position where the flow of air through the 
inlet and the outlet is prevented , and an open position where 
the flow of air through the inlet and the outlet is permitted . 
The sealing member is biased toward the closed position by 
the negative pressure in the chamber . The sealing member is 
configured to move from the closed position to the open 
position when an exhalation pressure at the inlet is sufficient 
to overcome the bias on the sealing member by the negative 
pressure in the chamber . 
[ 0016 ] In a further aspect , the sealing member may be 
rotatably mounted to the housing . The sealing member may 
be configured to rotate relative to the inlet and the outlet . 
[ 00171 In a further aspect , a cross - sectional area of the 
outlet may be greater than a cross sectional area of the inlet . 
[ 0018 ] In a further aspect , the sealing member may be 
biased by a spring toward the closed position . 
[ 0019 ] In a further aspect , the device may include a 
mouthpiece in communication with the inlet . The device 
may also include a one - way inhalation valve positioned on 
the mouthpiece , the one - way inhalation valve being config 
ured to open on inhalation , and close on exhalation . 

BRIEF SUMMARY 
[ 0005 ] In one aspect , a respiratory treatment device 
includes an inlet configured to receive exhaled air into the 
device and an outlet configured to permit exhaled air to exit 
the device . A blocking member is moveable between a 
closed position where the flow of air through the device is 
restricted , and an open position where the flow of air through 
the device is less restricted . A biasing member is configured 
to bias the blocking member toward the closed position . A 
level of bias decreases as the blocking member moves from 
the closed position to the open position . 
[ 0006 In another aspect , a respiratory treatment device 
includes an inlet configured to receive exhaled air into the 
device and an outlet configured to permit exhaled air to exit 
the device . A blocking member is moveable between a 
closed position where the flow of air through the device is 
restricted , and an open position where the flow of air through 
the device is less restricted . A biasing member is configured 
to maintain the blocking member in the closed position until 
a threshold exhalation pressure is reached in the device . The 
blocking member is maintained in the open position once the 
blocking member moves to the open position . In another 
aspect , a level of bias may decrease as the blocking member 
moves from the closed position to the open position . The 
blocking member may be moveable form the open position 
to the closed position by a user . 
[ 0007 ] In a further aspect , the biasing member may 
include a pair of magnets . The pair of magnets may be 
configured to attract one another . A distance between a first 
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[ 0020 ] In a further aspect , the vacuum may include an 
electric pump . Alternatively , the vacuum may include a 
manually operated pump . 
[ 0021 ] In a further aspect , the device includes a pressure 
gauge in communication with the chamber . 
10022 ] . In another aspect , a respiratory treatment device 
includes a housing enclosing a chamber , an inlet configured 
to receive air into the chamber , a first magnet positioned in 
proximity to the inlet , an outlet configured to permit air to 
exit the chamber , and , a second magnet positioned in prox 
imity to the outlet . A shuttle is configured to move relative 
to the first magnet and the second magnet between a closed 
position where the flow of air through the inlet is blocked by 
the shuttle , and an open position where the flow of air 
through the outlet is blocked by the shuttle . The shuttle is 
configured to move from the closed position to the open 
position when an exhalation pressure at the at the inlet is 
sufficient to overcome a magnetic attraction force between 
the shuttle and the first magnet . The shuttle is configured to 
move from the open position to the closed position when an 
inhalation pressure in the chamber is sufficient to overcome 
a magnetic attraction force between the shuttle and the 
second magnet . 
[ 0023 ] In a further aspect , the shuttle includes an insert 
subject to magnetic attraction . 
[ 0024 ] In a further aspect , the first magnet may be posi 
tioned in the inlet . The second magnet may be positioned in 
the outlet 
[ 0025 ] In a further aspect , the device includes a mouth 
piece in communication with the inlet . The device may also 
include a one - way inhalation valve configured to permit the 
flow of air through from the chamber into the mouthpiece . 
[ 0026 ] In a further aspect , the device includes a one - way 
exhalation valve configured to permit the flow of air from 
the chamber out of the housing . 

[ 0038 ] FIG . 12 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 9 , showing the device 
in a open position ; 
[ 0039 ] FIG . 13 is a perspective view of a fourth embodi 
ment of a Huff Cough simulation device ; 
[ 0040 ] FIG . 14 is an exploded view of the Huff Cough 
simulation device of FIG . 13 ; 
[ 0041 ] FIG . 15 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 13 , showing the 
device in a closed position ; 
0042 ] . FIG . 16 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 13 , showing the 
device in an open position ; 
[ 0043 ] FIG . 17 is a perspective view of a fifth embodiment 
of a Huff Cough simulation device ; 
[ 0044 ] FIG . 18 is an exploded view of the Huff Cough 
simulation device of FIG . 17 ; 
100451 . FIG . 19 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 17 , showing the 
device in a closed position ; 
[ 0046 ] FIG . 20 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 17 , showing the 
device in an open position ; 
[ 0047 ] FIG . 21 is a perspective view of a sixth embodi 
ment of a Huff Cough simulation device , showing the device 
in an open position ; 
[ 0048 ] FIG . 22 is a perspective view of the Huff Cough 
simulation device of FIG . 21 , showing the device in a closed 
position ; 
[ 0049 ] FIG . 23 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 21 , showing the 
device in an open position ; 
[ 0050 ] FIG . 24 is a cross - sectional side view of the Huff 
Cough simulation device of FIG . 21 , showing the device in 
an open position ; 
[ 0051 ] FIG . 25 is a cross - sectional side view of the Huff 
Cough simulation device of FIG . 21 , showing the device in 
a closed position ; 
[ 0052 ] FIGS . 26A - 26B are perspective and cross - sectional 
views of an upper portion of a housing of the Huff Cough 
simulation device of FIG . 21 ; 
[ 0053 ] FIGS . 27A - 27B are perspective and cross - sectional 
views of a piston of the Huff Cough simulation device of 
FIG . 21 ; 
[ 0054 ] FIGS . 28A - 28B are perspective and cross - sectional 
views of a lower portion of a housing of the Huff Cough 
simulation device of FIG . 21 ; 
[ 0055 ] FIG . 28C is an illustration of the adjustment 
mechanism of the Huff Cough simulation device of FIG . 21 
[ 0056 ] FIGS . 29A - 29B are perspective and cross - sectional 
views of an adjustment mechanism of the Huff Cough 
simulation device of FIG . 21 ; 
[ 0057 ] FIG . 30 is a cross sectional side view of an alter 
native embodiment of the Huff Cough simulation device of 
FIG . 21 , comprising a magnet and a screw ; 
[ 0058 ] FIG . 31 is an illustration of a seventh embodiment 
of a Huff Cough simulation device ; 
10059 ) FIG . 32 is an illustration of an eighth embodiment 
of a Huff Cough simulation device , showing the device 
unpressurized and in a closed position ; 
100601 FIG . 33 is an illustration of the Huff Cough simu 
lation device of FIG . 32 , showing the device pressurized and 
in a closed position ; 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0027 ] FIG . 1 is a perspective view of a first embodiment 
of a Huff Cough simulation device ; 
[ 0028 ] FIG . 2 is an exploded view of the Huff Cough 
simulation device of FIG . 1 ; 
[ 0029 ] FIG . 3 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 1 , showing the device 
in a closed position ; 
[ 0030 ] FIG . 4 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 1 , showing the device 
in an open position ; 
[ 0031 ] FIG . 5 is a perspective view of a second embodi 
ment of a Huff Cough simulation device ; 
[ 0032 ] FIG . 6 is an exploded view of the Huff Cough 
simulation device of FIG . 5 ; 
[ 0033 ] FIG . 7 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 5 , showing the device 
in a closed position ; 
[ 0034 ] FIG . 8 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 5 , showing the device 
in an open position ; 
[ 0035 ] FIG . 9 is a perspective view of a third embodiment 
of a Huff Cough simulation device ; 
[ 0036 ] FIG . 10 is an exploded view of the Huff Cough 
simulation device of FIG . 9 ; 
[ 0037 ] FIG . 11 is a cross - sectional perspective view of the 
Huff Cough simulation device of FIG . 9 , showing the device 
in a closed position ; 
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[ 0061 ] FIG . 34 is an illustration of the Huff Cough simu 
lation device of FIG . 32 , showing the device pressurized and 
in a closed position during a period of exhalation ; and , 
[ 0062 ] FIG . 35 is an illustration of the Huff Cough simu 
lation device of FIG . 32 , showing the device in an open 
position during a period of exhalation . 

DETAILED DESCRIPTION 
10063 ] Described herein are embodiments of a respiratory 
treatment device that replicates or simulates a Huff Cough . 
In general , these embodiments prevent the flow of exhaled 
air through the device until a threshold pressure is reached 
at a user interface . Once a threshold pressure is reached , the 
device releases the exhaled air , causing a rapid increase in 
the flow of exhaled air through the device . This sharp 
increase in airflow translates directly to high air velocities in 
the user ' s airways , and therefore higher shear forces on 
secretions lining the airways , similar to that experienced 
during a Huff Cough . 
[ 0064 ] The embodiments described herein are notable in 
that the threshold pressure at which exhaled air is released 
is selectively adjustable . These embodiments are also 
notable in that the release of exhaled at a threshold pressure 
is dependent on a user ' s exhalation and easily repeatable by 
a user without coaching or supervision from a respiratory 
professional . 

First Embodiment 

[ 0065 ] FIGS . 1 - 4 show a first embodiment of a Huff 
Cough simulation device 100 . In general , the device 100 
includes a housing 102 having an interior chamber 103 ; an 
inlet 104 and an outlet 106 ; a cap 108 ; a piston 110 ; a first 
pair of magnets 112a and 112b ; a second pair of magnets 
113a and 113b ; and , an adjustment mechanism 114 . 
[ 0066 ] As show in FIGS . 1 - 4 , the chamber inlet 104 may 
form a mouthpiece for receiving exhaled air from a user . 
Preferably , the inlet 104 or the mouthpiece is circular and 
roughly 1 inch in diameter in order to promote glottal 
patency throughout a user ' s exhalation . However , it should 
be appreciated that other user interfaces may form , or may 
be in fluid communication with the chamber inlet 104 , 
including for example , gas masks , breathing tubes , or the 
like . Moreover , it should be appreciated that the device 100 
may be used in conjunction or combination with other 
respiratory treatment devices that administer therapy upon 
inhalation , including for example , a nebulizer , a metered 
dose inhaler with a valved holding chamber , or a dry powder 
inhaler . In this way , the Huff Cough simulation device 100 
may administer therapy upon a user ' s exhalation , while the 
aforementioned devices may administer therapy upon a 
user ' s inhalation . 
10067 ] At one end of the device 100 , the cap 108 may be 
removably secured to the housing 102 by threading , such 
that the interior chamber 103 and the components contained 
therein may be periodically accessed for cleaning , modifi 
cation , and / or replacement . The cap 108 includes a cylin 
drical opening or slot 116 configured to receive a shaft 
portion 118 of the piston 110 . The cylindrical opening or slot 
116 and the shaft portion 118 may be keyed to prevent 
rotation of the piston 110 and limit the piston 110 to linear 
movement within the interior chamber 103 of the housing 
102 . 

[ 0068 ] As described herein , the piston is configured to 
move between a closed position , as seen in FIG . 3 , where 
exhaled air is blocked by the piston 110 from flowing 
through the device 100 between the inlet 104 and the outlet 
106 , and an open position , as seen in FIG . 4 , where exhaled 
air is free to flow through the device 100 between the inlet 
104 and the outlet 106 . Movement of the piston 110 in one 
direction may be limited by a ledge 126 formed within the 
housing 102 that is configured to engage and prevent the 
flow of exhaled air past the piston 110 . 
100691 . At the other end of the device 100 , the adjustment 
mechanism 114 is inserted in to a cylindrical opening 120 . 
As best seen in FIG . 2 , the adjustment mechanism 114 
includes a knob 122 and a shaft 124 that extends into the 
interior chamber 103 of the housing 102 . A portion of the 
shaft 124 on the adjustment mechanism 114 and the opening 
120 may be threaded , such that the knob 122 may be 
selectively rotated relative to the housing 102 to thereby 
advance or retract the shaft 124 of the adjustment mecha 
nism 114 within the interior chamber 103 of the housing 
102 . 
[ 0070 ] The device 100 also includes a first pair of magnets 
112a and 112b . One magnet 112a of the first pair of magnets 
is positioned on or within the piston 110 , while the other 
magnet 112b is positioned on or within an end of the shaft 
124 of the adjustment mechanism 114 within the interior 
chamber 103 of the housing 102 . The pair of magnets 112a 
and 112b are configured such that their polarities cause the 
pair of magnets 112a and 112b to be attracted to one another , 
thereby biasing the piston 110 toward the adjustment mecha 
nism 114 when the piston 110 is in proximity to the 
adjustment mechanism 114 , such as for example , when the 
piston 110 is in a closed position . Because the magnetic 
attraction force between the magnets 112a and 112b is 
inversely proportional to the distance between the magnets 
112a and 112b ( i . e . , F « 1 / r ) , an increase in the distance 
between the magnets 112a and 112b will result in a rapid 
decrease in biasing force acting on the piston 110 , while a 
decrease in the distance between the magnets 112a and 112b 
will result in a rapid increase in the biasing force acting on 
the piston 110 . The size and strength of the magnets 112a 
and 112b may be selected and / or replaced as necessary to 
achieve the desired biasing force acting on the piston 110 
when the piston 110 is in a closed position , and therefore , the 
desired threshold pressure required to move the piston 110 
from a closed position to an open position . 
[ 0071 ] The device 100 further includes a second pair of 
magnets 113a and 113b . One magnet 113a of the second pair 
of magnets is positioned on or within the cap 108 , while the 
other magnet 113b is positioned on or within the piston 110 . 
The pair of magnets 113a and 113b are configured such that 
their polarities cause the pair of magnets 113a and 113b to 
be attracted to one another , thereby biasing the piston 110 
toward the cap 108 when the piston 110 is in proximity to the 
cap 108 , such as for example , when the piston 110 is in an 
open position . The size and strength of the magnets 113a and 
113b may be selected and / or replaced as necessary to 
provide a biasing force sufficient to retain the piston 110 in 
an open position . 
[ 0072 ] Operation of the Huff Cough simulation device 100 
will now be described . Administration of treatment using the 
device 100 begins with the piston 100 in a closed position , 
for example , as shown in FIG . 3 . In this position , the flow 
of exhaled air through the device 100 between the inlet 104 
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[ 0076 ] When the device 200 is used as described above 
with regards to the device 100 , and a threshold pressure is 
reached in the interior chamber 203 of the housing 202 , the 
piston 210 is rapidly driven from a closed position , as shown 
in FIG . 7 , to an open position , as shown in FIG . 8 . As the 
piston 210 moves to an open position shown in FIG . 8 , the 
ridge or protrusion 230 on the piston 210 engages the catch 
or groove 228 on the cylindrical opening or slot 216 of the 
cap 208 , such that the piston 210 is retained in an open 
position shown in FIG . 8 . In this position , the shaft portion 
218 of the piston 210 extends outside of the housing 202 
beyond the cap 208 , such that a user may push the shaft 
portion 218 of the piston 210 back into the housing 202 , 
returning the piston 210 to a closed position . As the piston 
is returned to a closed position , the pair of magnets 212a and 
212b is moved in to proximity with one another , such that 
the piston 210 is biased toward the adjustment mechanism 
214 and in engagement with the ledge 226 . The user may 
then repeat the above cycle . 

Third Embodiment 

and the outlet 106 is blocked by the piston 110 . In this 
position , the first pair of magnets 112a and 112b are in 
proximity to one another , such that the piston 110 is biased 
toward the adjustment mechanism 114 , or toward a closed 
position . As a user exhales into the inlet 104 , pressure within 
the interior chamber 103 of the housing 102 begins to build , 
and the force acting on the piston 110 resulting from such 
pressure increases ( i . e . , F = PxA ) . When a threshold pressure 
is reached , the force acting on the piston 110 resulting from 
the increased pressure in the interior chamber 103 of the 
housing 102 surpasses the biasing force acting on the piston 
110 as a result of the magnetic attraction between the first 
pair of magnets 112a and 112b , causing the piston 110 to lift 
off the ledge 126 . As extra surface area of the piston 110 
becomes exposed to the increased pressure within the inte 
rior chamber 103 of the housing 102 , the force acting on the 
piston 110 increases proportional to the increased surface 
area of the piston 110 . Coupled with the rapid decay in 
magnetic attraction force due to the increase in distance 
between the magnets 112a and 112b , the piston 110 moves 
rapidly from a closed position to an open position , for 
example , as shown in FIG . 4 . As the piston 110 moves from 
a closed position to an open position , the exhaled air in the 
interior chamber 103 of the housing 102 and air in a user ' s 
airways is free to move through the device 100 between the 
inlet 104 and the outlet 106 . This sudden release of built up 
pressure in the device 100 and in the user ' s airways trans 
lates to high velocity airflow through the user ' s airways that 
simulates a Huff Cough . 
[ 0073 ] As the piston 110 moves to an open position , 
shown in FIG . 4 , the second pair of magnets 113a and 113b 
are moved in to proximity , thereby biasing the piston 110 
toward the cap 108 . With the magnets 113a and 113b in 
proximity to one another , the magnetic attraction force 
between the magnets 113a and 113b is sufficient to retain the 
piston 110 in an open position . In this position , the shaft 
portion 118 of the piston 110 extends outside of the housing 
102 beyond the cap 108 , such that a user may push the shaft 
portion 118 of the piston 110 back into the housing 102 , 
returning the piston 110 to a closed position . As the piston 
is returned to a closed position , the first pair of magnets 112a 
and 112b is moved in to proximity with one another , such 
that the piston 110 is biased toward the adjustment mecha 
nism 114 and in engagement with the ledge 126 . The user 
may then repeat the above cycle . 

[ 0077 ] FIGS . 9 - 12 show a third embodiment of a Huff 
Cough simulation device 300 . In general , like the Huff 
Cough simulation device 100 , the device 300 includes a 
housing 302 having an interior chamber 303 ; an inlet 304 
and an outlet 306 ; a cap 308 ; a piston 310 ; a pair of magnets 
312a and 312b ; and , an adjustment mechanism 314 . Except 
for as described below , the structure and operation of the 
device 300 is otherwise the same as described above with 
regards to the device 100 . 
[ 0078 ] Like the device 200 , the device 300 does not 
include a second pair of magnets to bias the piston 310 
toward the cap 308 when the piston 310 is in proximity to 
the cap 308 . Rather , the device 300 has a pair of springs 
313a and 313b , connecting the cap 308 and the piston 310 , 
that operate to retain the piston 310 in the position shown in 
FIG . 12 . The pair of springs 313a and 313b are configured 
such that the springs 313a and 313b are under tension when 
the piston 310 is in a closed position , as shown in FIG . 11 . 
In this position , however , the tension in the pair of springs 
313a and 313b is not sufficient to overcome the biasing force 
on the piston 310 toward the adjustment mechanism 314 
provided by the magnetic attraction between the pair of 
magnets 312a and 312b , such that the piston 310 moves 
from a closed position to an open position . The size , length , 
and stiffness of the springs 312a and 312b may be selected 
and / or replaced as necessary to provide a biasing force 
sufficient to retain the piston 310 in an open position 
[ 0079 ] When the device 300 is used as described above 
with regards to the device 100 , and a threshold pressure is 
reached in the interior chamber 303 of the housing 302 , the 
piston 310 is rapidly driven from a closed position , as shown 
in FIG . 11 , to an open position , as shown in FIG . 12 . Once 
the piston 310 moves to an open position shown in FIG . 12 , 
the tension in the pair of springs 313a and 313b operate to 
retain the piston 310 in the position shown in FIG . 12 . In this 
position , the shaft portion 318 of the piston 310 extends 
outside of the housing 302 beyond the cap 308 , such that a 
user may push the shaft portion 318 of the piston 310 back 
into the housing 302 , returning the piston 310 to a closed 
position . As the piston is returned to a closed position , the 
pair of magnets 312a and 312b are moved in to proximity 
with one another , such that the piston 310 is biased toward 

Second Embodiment 

0074 ] FIGS . 5 - 8 show a second embodiment of a Huff 
Cough simulation device 200 . In general , like the Huff 
Cough simulation device 100 , the device 200 includes a 
housing 202 having an interior chamber 203 ; an inlet 204 
and an outlet 206 ; a cap 208 ; a piston 210 ; a pair of magnets 
212a and 212b ; and , an adjustment mechanism 214 . Except 
for as described below , the structure and operation of the 
device 200 is otherwise the same as described above with 
regards to the device 100 . 
[ 0075 ] The device 200 does not include a second pair of 
magnets to bias the piston 210 toward the cap 208 when the 
piston 210 is in proximity to the cap 208 . Rather , the 
cylindrical opening or slot 216 on the cap 208 includes a 
catch or a groove 228 , while the piston 210 includes a ridge 
or protrusion 230 , the combination of which operate as a 
mechanical latch that can retain the piston 210 in the 
position shown in FIG . 8 . 
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the adjustment mechanism 314 and in engagement with the 
ledge 326 . The user may then repeat the above cycle . 

mechanism 414 , the shaft portion 418 of the piston 410 
slides along the guide rail 433 , from the position shown in 
FIG . 15 , toward the position shown in FIG . 16 . When the 
end of the shaft portion 418 of the piston 410 slides past the 
latch 434 extending from the cap 408 into the interior 
chamber 403 of the housing 402 , the cap 408 is no longer 
biased or retained in a closed position , thus allowing the cap 
408 to burst open as a result of the force acting on the cap 
408 from the increased pressure in the interior chamber 403 
of the housing 402 . In an open position , shown in FIG . 16 , 
the exhaled air in the interior chamber 403 of the housing 
402 and air in a user ' s airways is free to move through the 
device 400 between the inlet 404 and the outlet 406 . This 
sudden release of built up pressure in the device 400 and in 
the user ' s airways translates to high velocity airflow through 
the user ' s airways that simulates a Huff Cough . 
0086 ] As the pressure in the device 400 is released , the 
force acting on the piston 410 decreases , causing the biasing 
force from the spring 412 on the piston 410 to return the 
piston 410 to the position shown in FIG . 15 . In this position , 
a user may press and rotate the cap to a closed position , as 
shown in FIG . 15 , returning the latch 434 to engagement 
with the shaft portion 418 of the piston 410 . The user may 
then repeat the above cycle . 

Fourth Embodiment 
[ 0080 ] FIGS . 13 - 16 show a fourth embodiment of a Huff 
Cough simulation device 400 . In general , the device 400 
includes a housing 402 having an interior chamber 403 ; an 
inlet 404 and an outlet 406 ; a cap 408 ; a piston 410 having 
a shaft portion 418 ; a cylinder 411 ; a spring 412 ; and , an 
adjustment mechanism 414 . 
[ 0081 ] At one end of the device 400 , the cylinder 411 
extends from the housing 402 , and is shaped and sized to 
accommodate the piston 410 and the spring 412 . A stop 426 
may be formed at the intersection of the cylinder 411 and the 
housing 402 to limit the movement of the piston 410 within 
the cylinder 411 . The stop may also include a slot 416 
configured to receive the shaft portion 418 of the piston 410 
that extends beyond the cylinder 411 into the interior cham 
ber 403 of the housing 402 . A guide rail 433 may also be 
provided within the interior chamber 403 of the housing 402 
adapted to guide reciprocal movement of the shaft portion 
402 of the piston 410 along a linear path . 
[ 0082 ] At the end of the cylinder 411 opposite the stop 
426 , the adjustment mechanism 414 may be attached to the 
cylinder 411 by threading , effectively retaining the spring 
412 and the piston 410 within the cylinder 411 . The size , 
length , and stiffness of the spring 412 may be selected and / or 
replaced as necessary such that , when retained in the cyl 
inder 411 , the spring 412 is under compression , thereby 
biasing the piston 410 toward the position shown in FIG . 15 . 
The adjustment mechanism 414 may also be rotated relative 
to the housing 412 , and therefore the cylinder 411 , thereby 
retracting or advancing the position of the adjustment 
mechanism 411 relative to the ledge or stop 426 . In this way , 
a user may selectively adjust the amount of compression in 
the spring 412 and bias on the piston 410 , and therefore , the 
threshold pressure required to open the cap 408 . 
[ 0083 ] The cap 408 is positioned and sized to cover the 
outlet 406 , and may be rotatably attached to the housing 402 , 
for example by a hinge 432 , such that the cap is moveable 
between a closed position , as shown in FIGS . 13 and 15 , and 
an open position , as shown in FIG . 16 . Extending from the 
cap 408 into the interior chamber 403 of the housing 402 is 
a latch 434 adapted to engage the shaft portion 418 of the 
piston 410 and bias or retain the cap 408 in a closed position , 
as shown in FIG . 15 . 
[ 0084 ] Operation of the Huff Cough simulation device 400 
will now be described . Administration of treatment using the 
device 400 begins with the cap 408 in a closed position , for 
example , as shown in FIGS . 13 and 15 . In this position , the 
flow of exhaled air through the device 400 between the inlet 
404 and the outlet 406 is blocked by the cap 408 . In this 
position , the cap 408 is biased or retained in a closed 
position by the latch 434 engaged with the shaft portion 418 
of the piston 410 . Prior to a user exhaling into the inlet 404 , 
the piston 410 is biased by the spring 412 such that it is 
engaged with the stop 426 , as shown in FIG . 15 . 
[ 0085 ] As a user exhales into the inlet 404 , pressure within 
the interior chamber 403 of the housing 402 begins to build , 
and the force acting on the piston 410 resulting from such 
pressure increases . As the force acting on the piston 410 
increases , the spring 412 is compressed , allowing the piston 
410 to move in a direction toward the adjustment mecha - 
nism 414 . As the piston 410 moves toward the adjustment 

Fifth Embodiment 
[ 0087 ] FIGS . 17 - 20 show a fifth embodiment of a Huff 
Cough simulation device 500 . In general , the device 500 
includes a housing 502 having an interior chamber 503 ; an 
inlet 504 and an outlet 506 ; a cap 508 ; a pair of magnets 
512a and 512b ; and , an adjustment mechanism 514 . 
[ 0088 ] At one end of the device 500 , the cap 508 is 
positioned and sized to cover the outlet 506 , and may be 
rotatably attached to the housing 502 , for example by a 
hinge 532 , such that the cap is moveable between a closed 
position , as shown in FIGS . 17 and 19 , and an open position , 
as shown in FIG . 20 . 
[ 00891 . At the other end of the device 500 , the adjustment 
mechanism 514 is inserted in to a cylindrical opening 520 . 
As best seen in FIG . 18 , the adjustment mechanism 514 
includes a knob 522 and a shaft 524 that extends into the 
interior chamber 503 of the housing 502 . A portion of the 
shaft 524 on the adjustment mechanism 514 and the opening 
520 may be threaded , such that the knob 522 may be 
selectively rotated relative to the housing 502 to thereby 
advance or retract the shaft 524 of the adjustment mecha 
nism 514 within the interior chamber 503 of the housing 
502 . 
10090 ] The device 500 also includes a pair of magnets 
512a and 512b . One magnet 512a of the pair of magnets is 
positioned on the cap 508 , while the other magnet 512b is 
positioned on an end of the shaft 524 of the adjustment 
mechanism 514 within the interior chamber 503 of the 
housing 502 . The pair of magnets 512a and 512b are 
configured such that their polarities cause the pair of mag 
nets 512a and 512b to be attracted to one another , thereby 
biasing the cap 508 toward the adjustment mechanism 514 
when the cap 508 is in proximity to the adjustment mecha 
nism 514 , for example , when the cap 508 is in a closed 
position . 
[ 0091 ] Because the magnetic attraction force between the 
magnets 512a and 512b is proportional to the distance 
between the magnets 512a and 512b ( i . e . , F « 1 / r3 ) , an 
increase in the distance between the magnets 512a and 512b 
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will result in a decrease in biasing force acting on the cap 
508 , while a decrease in the distance between the magnets 
512a and 512b will result in an increase in the biasing force 
acting on the cap 508 . The size and strength of the magnets 
512a and 512b may be selected and / or replaced as necessary 
to achieve the desired biasing force acting on the cap 508 , 
and therefore , the threshold pressure required to move the 
cap 508 from a closed position to an open position . 
[ 0092 ] Operation of the Huff Cough simulation device 500 
will now be described . Administration of treatment using the 
device 500 begins with the cap 508 in a closed position , as 
shown in FIGS . 17 and 19 . In this position , the flow of 
exhaled air through the device 500 between the inlet 504 and 
the outlet 506 is blocked by the cap 508 . In this position , the 
pair of magnets 512a and 512b are in proximity to one 
another , such that the cap 508 is biased toward the adjust 
ment mechanism 514 , or toward a closed position . As a user 
exhales into the inlet 504 , pressure within the interior 
chamber 503 of the housing 502 begins to build , and the 
force acting on the cap 508 resulting from such pressure 
increases . When a threshold pressure is reached , the force 
acting on the cap 508 resulting from the increased pressure 
in the interior chamber 503 of the housing 502 surpasses the 
biasing force acting on the cap 508 as a result of the 
magnetic attraction between the pair of magnets 512a and 
512b , the cap 508 begins to open . As the cap 508 opens , the 
distance between the magnets 512a and 512b increases , 
leading to a rapid decay in magnetic attraction force , and 
allowing the cap 508 to burst open . In an open position , 
shown in FIG . 20 , the exhaled air in the interior chamber 503 
of the housing 502 and air in a user ' s airways is free to move 
through the device 500 between the inlet 504 and the outlet 
506 . This sudden release of built up pressure in the device 
500 and in the user ' s airways translates to high velocity 
airflow through the user ' s airways that simulates a Huff 
Cough . 
10093 ] In an open position , a user may press and rotate the 
cap 508 to a closed position , as shown in FIG . 19 . As the cap 
508 is returned to a closed position , the pair of magnets 512a 
and 512b is moved in to proximity with one another , such 
that the cap 508 is biased toward the position shown in FIG . 
19 . The user may then repeat the above cycle . 

disposed on a cylindrical opening or slot 616 configured to 
retain the piston 610 in an open position . 
[ 0096 ] FIGS . 27A - 27B are perspective and cross - sectional 
views of the piston 610 of the device 600 . A shaft portion 
618 extends from the piston 610 and is adapted to fit within 
the cylindrical opening or slot 616 of the upper portion 615 
of the housing 602 . As shown in FIGS . 23 - 25 , the shaft 
portion 618 is also adapted to hold one magnet 612a of the 
pair of magnets . The piston 610 also comprises a pair of 
arms 629 that extend toward the upper portion 615 of the 
housing 602 and include a ridge or protrusion 630 config 
ured to engage the catch or a groove 628 on the upper 
portion 615 of the housing 602 , the combination of which 
operate as a mechanical latch that can retain the piston 610 
in an open position shown in FIGS . 23 - 24 The bottom 
surface of the piston 610 may also operate as a blunt object 
placed in the flow path such that the flow of exhaled air must 
flow around this surface , preventing any mucus or secretions 
from flying out of the device , as they will impact this surface 
instead 
[ 0097 ] FIGS . 28A - 28B are perspective and cross - sectional 
views of the lower portion 617 of the housing 602 of the 
device 600 . In general , the lower portion 617 comprises a 
cylindrical opening or slot 625 adapted to receive the 
adjustment mechanism 614 . As shown in FIGS . 28B - C , the 
interior surface of the cylindrical opening or slot 625 also 
includes a plurality of radial detents 627 configured to 
provide the adjustment mechanism 614 with discrete set 
tings for fine control of the desired threshold pressure 
required to move the piston 610 from a closed position to an 
open position . 
[ 0098 ] FIGS . 29A - 29B are perspective and cross - sectional 
views of the adjustment mechanism 614 of the device 600 . 
The adjustment mechanism 614 includes a shaft portion 624 
that extends into the housing 602 . As shown , the shaft 
portion 624 is adapted to hold one magnet 612b of the pair 
of magnets . In this embodiment , the adjustment mechanism 
also defines the inlet 604 and at least part of the interior 
chamber 603 . A distal end of the shaft portion 624 is 
threaded , such that the adjustment mechanism 614 may be 
selectively rotated relative to the housing 602 to thereby 
advance or retract the shaft portion 624 and the magnet 612b 
within the housing 602 . The adjustment mechanism also 
includes a finger 631 adapted to engage and rotate relative 
to the plurality of radial detents 627 , similar to a “ ratcheting " 
type of motion . 
[ 0099 ] When the device 600 is used as described above 
with regards to the device 100 , and a threshold pressure is 
reached in the interior chamber 603 of the housing 602 , the 
piston 610 is rapidly driven from a closed position , as shown 
in FIGS . 22 and 25 , to an open position , as shown in FIGS . 
21 and 23 - 24 . As the piston 610 moves to an open position 
shown in FIGS . 21 and 23 - 24 , the ridge or protrusion 630 on 
the pair of arms 629 on the piston 610 engages the catch or 
groove 628 on the upper portion 615 of the housing 602 , 
such that the piston 610 is retained in an open position , as 
shown FIGS . 21 and 23 - 24 . In this position , the shaft portion 
618 of the piston 610 extends beyond the upper portion 615 
of the housing 602 , such that a user may push the shaft 
portion 618 of the piston 610 back into the housing 602 , 
returning the piston 610 to a closed position . As the piston 
is returned to a closed position , the pair of magnets 612a and 
612b is moved in to proximity with one another , such that 

Sixth Embodiment 
[ 0094 ] FIGS . 21 - 25 show a sixth embodiment of a Huff 
Cough simulation device 600 . In general , the device 600 
includes a housing 602 having an interior chamber 603 ; an 
inlet 604 and an outlet 606 ; a piston 610 ; a pair of magnets 
612a and 612b ; and , an adjustment mechanism 614 . The 
housing 602 is formed of an upper portion 615 and a lower 
portion 617 that may be removably attachable ( e . g . , by 
means of a snap - fit or threading ) , so that the components 
within the housing 602 may be periodically accessed for 
cleaning , replacement , or adjustment . Except for as 
described below , the structure and operation of the device 
600 is otherwise the same as described above with regards 
to the device 100 . 
[ 0095 ] FIGS . 26A - 26B are perspective and cross - sectional 
views of the upper portion 615 of the housing 602 of the 
device 600 . As shown , the outlet 606 may comprise a 
plurality of openings in the upper portion 615 of the housing 
602 . Alternatively , the outlet 606 may comprise a single 
opening . As described further below , the upper portion 615 
of the housing 602 also includes a catch or a groove 628 
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the piston 610 is biased toward the adjustment mechanism 
614 and in engagement with the ledge 626 . The user may 
then repeat the above cycle . 
[ 0100 ] FIG . 30 is a cross - sectional side view of an alter - 
native embodiment of the device 600 . In this alternative 
embodiment , one magnet 612b of the pair of magnets is 
replaced with a galvanized screw 612c having a ferrous core . 
The screw 612c may be threaded into the shaft portion 624 
of the adjustment mechanism 614 such that the threads of the 
screw may be used for adjustment in the same manner as 
described above with reference to the device 100 . In contrast 
to the embodiment described above with a pair of magnets 
612a and 612b , which requires careful alignment of the 
magnets 612a and 612b to obtain the desired magnetic 
forces , this alternative embodiment creates a magnetic 
attraction regardless of the orientation of the screw 612c . 
The screw 612c is galvanized ( e . g . , with a thin layer of zinc ) 
to minimize corrosion or oxidation while maintaining the 
magnetic properties of the ferrous core . Other types of 
coatings may also be used to prevent corrosion or oxidation , 
such as an epoxy . 
10101 ] While not shown , it is also envisioned that a 
one - way inhalation valve could be installed on the mouth 
piece and configured to open upon inhalation , while remain 
ing closed on exhalation , thereby allowing the user to 
repeatedly perform Huff Cough simulation on exhalation , 
then inhale , all without removing the device 600 from the 
user ' s mouth between breaths . 

Seventh Embodiment 

[ 0102 ] FIG . 31 is an illustration of a seventh embodiment 
of a Huff Cough simulation device 700 , showing a cross 
sectional view of the device 700 . As described below , the 
device 700 is adapted to be reset by means of the user ' s 
inhalation ( e . g . , returning the shuttle 711 from an open 
position to a closed position ) . 
[ 0103 ] In general , the device 700 includes a housing 702 
having an interior chamber 703 , a mouthpiece 704 , an inlet 
705 , an outlet 706 , a pair of one - way inhalation valves 707a 
and 707b , a pair of one - way exhalation valves 708a and 
708b , a pair of magnets 709a and 709b , a guide post 710 , 
and a shuttle 711 . 
[ 0104 ] An exemplary flow path of air exhaled from a user 
into the mouthpiece 704 is shown in FIG . 31 as a uniform 
dashed line . An exemplary flow path of air inhaled by a user 
through the mouthpiece 704 is shown in FIG . 31 as a 
non - uniform dashed line . The one - way exhalation valves 
708a and 708b are configured to open upon exhalation of air 
into the chamber 703 , thereby letting air within the interior 
chamber 703 exit the housing 702 , while at the same time , 
the one - way inhalation valves 707a and 707b remain closed . 
The one - way inhalation valves 707a and 707b are config 
ured to open upon inhalation , thereby letting air within the 
interior chamber 703 exit the housing 702 through the 
mouthpiece 704 , while at the same time , the one - way 
exhalation valves 708a and 708b remain closed . 
[ 0105 ] The shuttle 711 is shaped and sized to move along 
the guide post 710 between a closed position ( shown in FIG . 
31 ) and an open position ( not shown ) . The shuttle 711 
includes an insert 712 having a ferrous core subject to 
magnetic attraction , e . g . , from the pair of magnets 709a and 
709b . 
[ 0106 ] Operation of the Huff Cough simulation device 700 
will now be described . Administration of treatment using the 

device 700 begins with the shuttle 711 in a closed position , 
for example , as shown in FIG . 31 . In this position , the shuttle 
711 is biased toward the closed position by the magnetic 
force attracting the insert 712 of the shuttle 711 toward the 
magnet 709b . As a user exhales into the mouthpiece 704 , the 
one way inhalation valves 707a and 707b remain closed , 
while the flow of air through the inlet 705 is blocked by the 
shuttle 711 . As a user continues to exhale , pressure within 
the mouthpiece 704 begins to build . When the force on the 
shuttle 711 as a result of the increased pressure in the 
mouthpiece 704 exceeds the magnetic force attracting the 
insert 712 toward the magnet 709b , the shuttle 711 begins to 
move along the guide post 710 toward the magnet 709a . As 
the shuttle 711 moves away from the magnet 709b toward 
the magnet 709a , the magnetic force between the shuttle 711 
and the magnet 709b rapidly decreases , the magnetic force 
between the shuttle 711 and the magnet 709a rapidly 
increases , and the exhaled air within the mouthpiece flows 
rapidly through the inlet 705 , into the interior chamber 703 . 
While the shuttle 711 is moving toward the magnet 709a , 
some of the exhaled air may exit the interior chamber 703 
through the outlet 706 . 
[ 0107 ] The magnetic force attracting the insert 712 of the 
shuttle 711 toward the magnet 709a moves the shuttle 711 
into an open position ( not shown ) , where the flow of air 
through the outlet 706 is blocked by the shuttle 711 . In this 
position , exhaled air entering the interior chamber 703 
through the mouthpiece 704 is allowed to exit the housing 
702 through the one - way exhalation valves 708a and 709b , 
until the period of exhalation concludes . 
[ 0108 ] The process is then reversed during a period of 
inhalation . In the open position ( not shown ) , the flow of air 
through the outlet 706 is blocked by the shuttle 711 . The 
shuttle 711 is biased toward the open position by the 
magnetic force attracting the insert 712 of the shuttle 711 
toward the magnet 709a . As a user inhales through the 
mouthpiece 704 , the one way exhalation valves 708a and 
708b remain closed , while the flow of air through the outlet 
706 is blocked by the shuttle 711 . As a user continues to 
inhale , pressure within the interior chamber 703 begins to 
drop , such that a negative pressure is reached . When the 
force on the shuttle 711 as a result of the negative pressure 
in the interior chamber 703 exceeds the magnetic force 
attracting the insert 712 toward the magnet 709a , the shuttle 
begins to move along the guide post 710 toward the magnet 
709b . In this embodiment , the negative pressure necessary to 
move the shuttle 711 from the open position to the close 
position is far less in magnitude than the positive pressure 
necessary to move the shuttle 711 from the closed position 
to the open position during exhalation . As the shuttle 711 
moves away from the magnet 709a toward the magnet 709b , 
the magnetic force between the shuttle 711 and the magnet 
709a rapidly decreases , the magnetic force between the 
shuttle 711 and the magnet 709b rapidly increases , and air 
surrounding the device 700 flows rapidly through the outlet 
705 , into the interior chamber 703 . While the shuttle 711 is 
moving toward the magnet 709b , some of the air in the 
interior chamber 703 may be inhaled through the inlet 705 . 
0109 ] The magnetic force attracting the insert 712 of the 
shuttle 711 toward the magnet 709b moves the shuttle 711 
back into a closed position ( shown in FIG . 31 ) , where the 
flow of air through the inlet 705 is blocked by the shuttle 
711 . In this position , inhaled air entering the interior cham 
ber 703 through the outlet 706 is allowed to pass through the 
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housing 702 through the one - way inhalation valves 707a 
and 707b , until the period of inhalation concludes . When a 
period of exhalation resumes , the process described above is 
repeated . 

Eighth Embodiment 
[ 0110 ] FIGS . 32 - 35 are illustrations of an eighth embodi 
ment of a Huff Cough simulation device 800 . As descried 
herein , the device 800 utilizes vacuum pressure to perform 
Huff Cough therapy . The use of a vacuum has the added 
benefit of exposing a user ' s airways to a negative pressure 
at the moment air flow begins ( i . e . , when the seal first 
opens ) . This negative pressure increases the pressure differ 
ential from inside the user ' s lungs to the outside atmosphere , 
which in turn results in higher air velocities in the user ' s 
airways , and therefore even higher shear forces on secretions 
lining the airways . 
[ 0111 ] As described herein , the vacuum utilized with the 
device 800 may be selected from any number of available 
commercial devices . For example , the vacuum could com 
prise an electric pump . Alternatively , a trigger or squeeze 
mechanism connected to a one - way valve could be used , 
similar to those used on manual breast pumps . Regardless of 
its form , the amount of vacuum may be selected to define the 
threshold exhalation pressure required to break the seal . 
10112 ] As shown in FIGS . 32 - 35 , the device 800 generally 
comprises a housing 802 enclosing a chamber 803 , a mouth 
piece 804 , an inlet 805 , an outlet 806 , a sealing member 807 
having an inlet seal 808 and an outlet seal 809 , a vacuum 810 
in communication with the interior chamber 803 , a gauge 
811 , and a one - way valve 812 configured only to let air exit 
the interior chamber 812 . The sealing member 807 is rotat 
ably mounted to the housing 802 , and is biased , e . g . , by a 
torsion spring ( not shown ) , toward a closed position , where 
the inlet seal 808 prevents the flow of air through the inlet 
805 , and the outlet seal 809 prevents the flow of air through 
the outlet 806 . 
[ 0113 ] Operation of the Huff Cough simulation device 800 
will now be described . Administration of treatment using the 
device 800 begins , as shown in FIG . 32 , with the sealing 
member 807 in a closed position , where the flow of air 
through the inlet 805 is prevented by the inlet seal 808 , and 
flow of air through the outlet 806 is prevented by the outlet 
seal 809 . A closing biasing force , or a moment ( M ) , holds 
the sealing member 807 in the closed position . The interior 
chamber 803 is not pressurized . 
[ 0114 ] As shown in FIG . 33 , the vacuum 810 is then used 
to pressurize the interior chamber 803 to the desired nega 
tive pressure , which is indicated on the gauge 811 . In this 
state , the negative pressure causes a force ( Fyl ) to act on the 
inlet seal 808 and a force ( F ) to act on the outlet seal 809 . 
Because the outlet 806 has a greater cross - sectional area 
than the inlet 805 , the force ( F2 ) acting on the outlet seal 
809 as a result of the negative pressure is greater than the 
force ( F ) acting on the inlet seal 808 as a result of the 
negative pressure . As a result , an additional moment ( M ) 
that is proportional to the negative pressure is created that 
also biases the sealing member 807 toward the closed 
position . 
[ 0115 ] When a user exhales into the mouthpiece 804 , as 
shown in FIG . 34 , a positive pressure begins to build in the 
mouthpiece 804 . As a result of the increased pressure in the 
mouthpiece 804 , a force ( Fey ) acts on the inlet seal 808 , 
thereby creating a moment ( MEX ) biasing the sealing mem 

ber 807 toward an open position . The sealing member 807 
remains in the closed position until the opening moment 
( MEX ) exceeds the sum of the moment ( M ) generated by the 
spring and the moment ( M _ ) created by the negative pressure 
in the interior chamber 803 . 
[ 0116 ] As shown in FIG . 35 , the sealing member 807 
moves to an open position when the opening moment ( MEX ) 
exceeds the sum of the moment ( M ) generated by the spring 
and the moment ( M ) generated by the negative pressure in 
the interior chamber 803 . When the sealing member 807 
moves to an open position , the outlet 806 is no longer 
blocked by the outlet seal 809 , and the inlet 805 is no longer 
blocked by the inlet seal 808 , thereby permitting exhaled air 
to travel rapidly through the mouthpiece and inlet 805 into 
the interior chamber 803 , then exit the interior chamber 803 
through the outlet 806 . When the moment ( M ) acting on the 
sealing member 807 as a result of the closing biasing force 
( e . g . , by a torsion spring ) overcomes any opening moment 
( Mex ) as a result of exhaled air traveling through the device 
800 , the sealing member 807 returns to a closed position , as 
shown in FIG . 32 . The process of above may then be 
repeated during subsequent periods of exhalation . 
[ 0117 ] While not shown , it is also envisioned that a 
one - way inhalation valve could be installed on the mouth 
piece and configured to open upon inhalation , while remain 
ing closed on exhalation , thereby allowing the user to 
repeatedly perform Huff Cough simulation on exhalation , 
then inhale , all without removing the device 800 from the 
user ' s mouth between breaths . 
[ 0118 ] It should be appreciated that the various modifica 
tions and alternatives described herein with regards to a 
particular embodiment may also be applied to the other 
embodiments described herein . 
[ 0119 ] The foregoing description of the embodiments has 
been presented for purposes of illustration and description , 
and is not intended to be exhaustive or to limit the inventions 
to the precise forms disclosed . It will be apparent to those 
skilled in the art that the present inventions are susceptible 
of many variations and modifications coming within the 
scope of the following claims . 

1 . - 20 . ( canceled ) 
21 . A method of performing a respiratory treatment , the 

method comprising : 
receiving a flow of exhaled air into a device having an 

inlet configured to receive exhaled air into the device 
and an outlet configured to permit exhaled air to exit the 
device ; 

blocking the flow of exhaled air from the inlet to the outlet 
by positioning a blocking member in a closed position 
where the flow of air from the inlet to the outlet is 
restricted ; 

applying a biasing force to the blocking member , the 
biasing force resisting movement of the blocking mem 
ber from the closed position to an open position ; 

decreasing the biasing force in response to a threshold 
pressure in the device ; and , 

unblocking the flow of exhaled air through the device by 
moving the blocking member to the open position , 
where the flow of exhaled air from the inlet to the outlet 
is less restricted than where the blocking member is in 
the closed position . 

22 . The method of claim 21 , further comprising selec 
tively adjusting the biasing force when the member segment 
is in the closed position . 
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23 . The method of claim 21 , wherein decreasing the 
biasing force occurs as the blocking member moves from the 
closed position to the open position . 

24 . The method of claim 21 , further comprising applying 
the biasing force with a pair of magnets . 

25 . The method of claim 24 , further comprising selec 
tively adjusting a distance between a first magnet and a 
second magnet of the pair of magnets . 

26 . The method of claim 21 , further comprising applying 
an opening force to the blocking member , the opening force 
being less than the biasing force , when the blocking member 
is in the closed position . 

27 . The method of claim 26 , further comprising increas 
ing the opening force as the blocking member moves from 
the closed position to the open position . 

28 . The method of claim 26 , further comprising decreas 
ing the opening force as the blocking member moves from 
the closed position to the open position . 

29 . The method of claim 26 , further comprising applying 
the opening force with at least one magnet . 

30 . The method of claim 26 , further comprising applying 
the opening force with at least one spring . 

31 . The method of claim 21 , further comprising main 
taining the blocking member in the open position , once the 
blocking position moves from the closed position to the 
open position , when there is no flow of exhaled air through 
the device . 

32 . The method of claim 21 , further comprising main 
taining the blocking member in the open position , once the 
blocking position moves from the closed position to the 
open position , until a closing force is applied by a user to the 
blocking member . 

33 . The method of claim 21 , further comprising generat 
ing a negative pressure in the device to apply the biasing 
force to the blocking member . 

34 . The method of claim 21 , further comprising admin 
istering respiratory treatment in response to a flow of air 
inhaled by a user . 

35 . The method of claim 34 , wherein one of a nebulizer , 
a metered dose inhaler with a valved holding chamber , or a 
dry powder inhaler administers the respiratory treatment in 
response to the flow of air inhaled by the user 

36 . A method of performing a respiratory treatment , the 
method comprising : 

receiving a flow of exhaled air into a device having an 
inlet configured to receive exhaled air into the device 
and an outlet configured to permit exhaled air to exit the 
device ; 

blocking the flow of exhaled air from the inlet to the outlet 
by positioning a blocking member in a closed position 
where the flow of air through the device is restricted ; 

applying a biasing force to the blocking member , the 
biasing force resisting movement of the blocking mem 
ber from the closed position to an open position ; 

unblocking the flow of exhaled air from the inlet to the 
outlet by moving the blocking member to the open 
position , where the flow of exhaled air from the inlet to 
the outlet is less restricted than where the blocking 
member is in the closed position ; and , 

maintaining the blocking member in the open position , 
once the blocking member has moved from the closed 
position to the open position , when there is no flow of 
exhaled air from the inlet to the outlet . 

37 . The method of claim 36 , further comprising returning 
the blocking member form the open position to the closed 
position in response to a closing force applied by a user to 
the blocking member . 

38 . The method of claim 36 , further comprising applying 
an opening force to the blocking member , the opening force 
being less than the biasing force , when the blocking member 
is in the closed position . 

39 . The method of claim 36 , further comprising decreas 
ing the biasing force as the blocking member moves from 
the closed position to the open position . 
40 . A method of performing a respiratory treatment , the 

method comprising : 
receiving a flow of exhaled air into a device having an 

inlet configured to receive exhaled air into the device 
and an outlet configured to permit exhaled air to exit the 
device ; 

blocking the flow of exhaled air from the inlet to the outlet 
by positioning a blocking member in a closed position 
where the flow of air from the inlet to the outlet is 
restricted ; 

applying a biasing force to the blocking member , the 
biasing force resisting movement of the blocking mem 
ber from the closed position to an open position ; 

decreasing the biasing force in response to a threshold 
pressure in the device ; 

unblocking the flow of exhaled air through the device by 
moving the blocking member to the open position , 
where the flow of exhaled air from the inlet to the outlet 
is less restricted than where the blocking member is in 
the closed position ; and , 

maintaining the blocking member in the open position , 
once the blocking member has moved from the closed 
position to the open position , until a closing force is 
applied by a user to the blocking member . 


