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Description

Background of the Invention

[0001] The present invention is defined in independent
claim 1 and relates to respiratory therapy devices. More
particularly, it relates to percussive respiratory devices
that deliver high frequency pulses of air to a patient during
the patient’s inspiratory and expiratory cycles.
[0002] A wide variety of respiratory therapy devices
are currently available for assisting, treating, or improving
a patient’s respiratory health. For example, positive air-
way pressure (PAP) has long been recognized to be an
effective tool in promoting bronchial hygiene by facilitat-
ing improved oxygenation, increased lung volumes, and
reduced venous return in patients with congestive heart
failure. More recently, positive airway pressure has been
recognized as useful in promoting mobilization and clear-
ance of secretions (e.g., mucus) from a patient’s lungs.
In this regard, positive airway pressure in the form of high
frequency oscillation (HFO) of the patient’s air column is
a recognized technique that facilitates secretion removal.
In general terms, HFO reduces the viscosity of sputum
in vitro, which in turn has a positive effect on clearance
induced by an in vitro simulated cough. HFO can be de-
livered or created via a force applied to the patient’s chest
wall (i.e., chest physical therapy (CPT), such as an elec-
trically driven pad that vibrates against the patient’s
chest), or by applying forces directly to the patient’s air-
way (i.e., breathing treatment, such as high frequency
airway oscillation). Many patients and caregivers prefer
the breathing treatment approach as it is less obtrusive
and more easily administered. To this end, PAP bronchial
hygiene techniques have emerged as an effective alter-
native to CPT for expanding the lungs and mobilizing
secretions.
[0003] Various treatment systems are available for
providing the respiratory therapy described above (as
well as other therapies and/or ventilation). For example,
intrapulmonary percussive ventilation (IPV) therapy re-
lates to HFO devices that deliver pulses of air into the
patient’s airway opening. In general terms, an BPV sys-
tem includes a hand-held device establishing a patient
breathing circuit to which a source of positive pressure
gas (e.g., air, oxygen, etc.), is fluidly connected. The pres-
sure source and/or the device further include appropriate
mechanisms (e.g., control valves provided as part of a
driver unit apart from the hand-held device) that effectu-
ate intermittent flow of gas into the patient breathing cir-
cuit, and thus percussive ventilation of the patient’s lungs.
With this approach, the patient breathes through a
mouthpiece that delivers high-flow, "mini-bursts" of gas.
During these percussive bursts, a continuous airway
pressure above ambient is maintained, while the pulsatile
percussive gas flow periodically increases airway pres-
sure (e.g., the gas flow cycles the delivered pressure).
Each percussive cycle can be programmed by the patient
or caregiver with certain systems, and can be used

throughout both inspiratory and expiratory phases of the
breathing cycle. Examples of IPV devices include D?V(R)
ventilator device (from PercussionAire Corp. of Sand-
point, ID), IMP 2(TM) (from Breas Medical of Molnlycke,
Sweden), and PercussiveNeb(TM) System (from Vortran
Medical Technology, Inc., of Sacramento, CA). Also, U.S.
Patent No. 7,191,780 describes an IPV-type treatment
apparatus, connectable to a source of pressurized gas,
that requires a shrouded, fixed venturi tube for delivering
the desired therapy.
[0004] US Patent No. 6595203 describes a unitary
breathing head device for administering intermittent per-
cussive ventilation to a patient having an airway and for
use with an IPV device having a source of continuous
gas flow and having a source of pulsed gases. The device
comprises a combination injector and exhalation valve
assembly comprising a main body having an airway port
for communication with the airway of the patient and hav-
ing proximal and distal extremities and a flow passage
extending from the proximal extremity to the distal ex-
tremity. The main body has a depending portion forming
a plenum chamber in communication with the flow pas-
sage in the main body. A nebulizer is removably secured
to the depending portion of the main body and has a
nebulizer chamber in communication with the plenum
chamber. The depending portion of the main body and
the nebulizer form a handle adapted to be gripped by the
hand of the patient holding the breathing head assembly.
[0005] US Patent application no. 2006/213507 de-
scribes a nebulizer for delivering aerosolized fluid to an
inhaling patient. The nebulizer includes a fluid channel
air inlet and fluid channel air inlet valve responsive to
either a manual force external of the nebulizer, or a pa-
tient’s breathing, to begin the nebulization process. Also
described is a method of providing nebulization including
the steps of moving a fluid channel air inlet valve against
a fluid channel air inlet so that a negative pressure may
build up over the fluid in the fluid channel to draw fluid
from the fluid reservoir and begin nebulization during in-
halation.
[0006] European patent application no. 1516640 de-
scribes a continuous high-frequency oscillation breathing
device to deliver therapy during both inhalation and ex-
halation in order to assist in clearing secretions from the
lungs. A fixed shrouded-venturi patient interface circuit
is combined with medicated aerosol to deliver continuous
high-frequency oscillation therapy. Fixed open apertures
in the patient interface circuit allow ingress and egress
of flow, and are calibrated to allow exhalation and prevent
stacking of successive breaths.
[0007] German patent application no. DE19505409
describes a breathing therapy apparatus for generating
breathable gas pulses. An electromotor, eccentric disc,
drive belt, piston rod, piston, cylinder, suction valve and
outlet valve are connected to a patient coupling which
consists of an injector and mouthpiece. Instead of the
motor and eccentric disc, a solenoid or drawing magnet
with a regulator for the lifting and pulling frequency can

1 2 



EP 2 134 397 B1

3

5

10

15

20

25

30

35

40

45

50

55

be used. An external motor can be coupled to the appa-
ratus through a flexible shaft.
[0008] In light of the promising nature of IPV therapy
devices, any improvements to known designs, such as
enhanced performance, long-term reliability, reduced
manufacturing costs, ease of operation, etc., will be well
received.

Summary

[0009] Some aspects in accordance with the principles
of the present disclosure relate to a respiratory therapy
device including a housing, a flow diverter structure, a
pressure port (e.g. a HF port), and an entrainment port.
The housing defines a primary passageway having a pa-
tient interface side. The flow diverter structure is main-
tained by the housing in fluid communication with the
primary passageway opposite the patient interface side.
In this regard, the flow diverter structure is characterized
by the absence of a venturi tube. The pressure port is
maintained by the housing and is configured for fluid con-
nection to a source of oscillatory gas flow. Further, the
pressure port is fluidly associated with the flow diverter
structure. The entrainment port is also maintained by the
housing, is openable to ambient air, and is fluidly asso-
ciated with the flow diverter structure. With this construc-
tion, the device is configured such that flow characteris-
tics of gas flow via the pressure port from an external
source are altered upon interacting with the flow diverter
structure to create a pressure drop for drawing in ambient
air through the entrainment port in delivering a percussive
pressure therapy to the patient side of the primary pas-
sageway. The flow diverter structure comprises a neck
region having a tapering portion that tapers in cross-sec-
tion toward the primary passageway and a diverter body
disposed within the tapering portion, the diverter body
having a shape that tapers toward the primary passage-
way. In some embodiments, the pressure port is con-
nected to or forms a nozzle having a nozzle end that
faces the flow diverter structure, with the neck region
forming a reduced-size passage immediately adjacent
the primary passageway. In other embodiments, the de-
vice further includes a continuous positive pressure port
(CPP port) configured for fluid connection to a source of
continuous positive pressure gas flow. With this construc-
tion, the flow diverter structure moves in response to
pressure pulses delivered via the HF port in affecting gas
flow from the CPP port toward the primary passageway.
Alternatively, the CPP port can be the same port as the
HF port in some constructions.
[0010] Other aspects in accordance with principles of
the present disclosure relate to a respiratory therapy sys-
tem including a source of oscillatory gas flow and a res-
piratory therapy device. The respiratory therapy device
includes the housing, flow diverter structure, HF port, and
entrainment port as described above. The source of os-
cillatory gas flow is fluidly connected to the HF port. Dur-
ing operation of the system, oscillatory gas flow from the

source is delivered to the respiratory therapy device and
impacted by the flow diverter structure to cause entrain-
ment of ambient air with the pressure pulses delivered
to the patient interface side, and thus the patient.
[0011] Yet other aspects in accordance with principles
of the present disclosure relate to a respiratory therapy
device including a housing, a continuous positive pres-
sure port (CPP port), a flow diverter structure, a high fre-
quency pressure port (HF port), and an entrainment port.
The housing defines a primary passageway having a pa-
tient interface side. The CPP port is maintained by the
housing and is configured for fluid connection to a source
of continuous positive pressure gas flow. The flow divert-
er structure includes an obstruction body movably main-
tained within the housing, fluidly between the CPP port
and the primary passageway. The HF port is also main-
tained by the housing and is fluidly connected to the flow
diverter structure. Further, the HF port is configured for
fluid connection to a source of oscillatory gas flow such
that a pressure pulse delivered to the HF port causes
movement of the obstruction body. Finally, the entrain-
ment port is maintained by the housing and is openable
to ambient air, with the entrainment port being fluidly as-
sociated with the flow diverter structure. With the above
construction, the device is configured such that flow char-
acteristics of gas flow from the CPP port are selectively
altered upon interaction with the obstruction body to de-
liver a percussive pressure therapy to the patient inter-
face side of the primary passageway. In some embodi-
ments, the obstruction body is longitudinally movable rel-
ative to a central axis of the CPP port. In other embodi-
ments, the obstruction body is rotatably mounted within
the housing.

Brief Description of the Drawings

[0012]

FIG. 1 is a block diagram of a percussive respiratory
therapy device in accordance with aspects of the
present disclosure;

FIG. 2 is a simplified, cross-sectional illustration, with
portions drawn schematically, of one embodiment of
a respiratory therapy device;

FIGS. 3A and 3B are simplified, cross-sectional il-
lustrations, with portions drawn schematically, of an
alternative configuration of the device of FIG. 2 and
showing use thereof in generating a percussive ther-
apy;

FIG. 4 is a simplified, cross-sectional illustrations,
with portions drawn schematically, of another em-
bodiment respiratory therapy device;

FIG. 5 is a simplified, cross-sectional illustration, with
portions drawing schematically, of another embodi-
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ment respiratory therapy device;

FIGS. 6A and 6B are simplified, cross-sectional il-
lustrations, with portions drawn schematically, of an-
other embodiment respiratory therapy device; and

FIGS. 7A and 7B are simplified cross-sectional illus-
trations, with portions drawn schematically, of anoth-
er embodiment respiratory therapy device.

Detailed Description

[0013] General features of a respiratory therapy device
20 in accordance with aspects of the present disclosure
is shown in block form in FIG. 1. In general terms, the
respiratory therapy device 20 operates to deliver high
frequency pulses of air to a patient during the patient’s
inspiratory and expiratory cycles when connected to a
source of oscillatory gas flow 22. In this regard, the source
of oscillatory gas flow 22 can assume a variety of forms
known in the art, and generally includes a flow interrupter
valve or similar structure capable of generating an oscil-
latory flow of positive pressure gas (e.g., air, oxygen,
etc.), such as that described in U.S. Patent No. 4, 805,
613. In other embodiments, the therapy device 20 can
be configured to establish an oscillatory flow when acting
upon a constant flow of gas such that the source 22 can
be a source of constant gas flow. With this in mind, the
respiratory therapy device 20 includes a housing 24
maintaining and/or forming various components such as
a high frequency flow port (HF port) 26, one or more
entrainment ports 28, a flow diverter structure 30, one or
more exhaust apertures 32, and a mouthpiece 34. In ad-
dition, the respiratory therapy device 20 can optionally
include a constant positive pressure port (CPP port) 36
and/or a nebulizer port 38.
[0014] Details on the various components are provided
below in connection with embodiments being described.
In general terms, however, the flow diverter structure 30
in accordance with the present disclosure can assume a
variety of forms as described below, and in some em-
bodiments is generally characterized as not being or in-
cluding a venturi tube (fixed or sliding), where a "venturi
tube" is defined to be a body including a gradually de-
creasing or converging diameter nozzle section that ex-
tends to a throat, followed by a gradually increasing or
expanding diameter diffuser section. The flow diverter
structure 30 is fluidly connected to a primary passageway
formed by the housing 24, as is the mouthpiece 34. The
mouthpiece 34 serves as a patient interface through
which the patient breathes and can assume a variety of
forms. In more general terms, then, the primary passage-
way of the housing 24 can be defined as having a patient
interface side 40 at which the mouthpiece 34 is connect-
ed.
[0015] During use, high frequency oscillatory gas flow
is directed from the source 22 to the HF port 26 and then
toward the flow diverter structure 30 (represented by ar-

rows in FIG. 1). High velocity flow from the HF port 26
(e.g., a nozzle) creates a pressure drop within the hous-
ing 24 that, in turn, entrains ambient air via the entrain-
ment port(s) 28. Interaction between high velocity flow
and the flow diverter structure 30 causes gas flow to be
directed toward the mouthpiece 34. In some embodi-
ments, the flow diverter structure 30 operates to affect
gas flow from the HF port 24 in a pulse-like manner, cre-
ating a percussive gas flow/pressure effect toward the
mouthpiece 34. With these embodiments, then, a con-
stant input pressure flow to the housing 24 can be used,
thus eliminating a need for the source of oscillatory gas
flow 22. In other embodiments, the flow diverter 30 op-
erates in response to delivered oscillatory gas flow, in
turn acting upon a separate, constant flow of gas to gen-
erate oscillatory pressure pulses that are delivered to the
mouthpiece 34/patient. Regardless, oscillatory pressure
pulses (including entrained ambient air) are delivered to
the patient via the mouthpiece 34. Between pulses, the
exhaust aperture(s) 32 and the entrainment port(s) 28
allow the patient to breathe in and out of the device 20
without significant resistance.
[0016] Where provided, the CPP port 36 can be con-
nected to a source of positive pressure gas (not shown)
to enhance the respiratory therapy provided by the device
20 (e.g., generate appropriate positive expiratory pres-
sure (PEP), etc.), provide a primary gas flow that is acted
upon by the flow diverter 30, and/or to provide other ther-
apies (e.g., constant positive airway pressure (CPAP)).
Similarly, the optional nebulizer port 38 can be connected
to a nebulizer (not shown) to introduce aerosolized med-
ication into the gas flow delivered to the patient. In some
embodiments, the nebulizer port 38 is physically posi-
tioned between the flow diverter structure 30 and the
mouthpiece 34 such that the aerosolized airflow does not
directly interact with the flow diverter structure 30 in a
manner that might otherwise result in undesirable aerosol
"knock-down".
[0017] With the above general construction in mind,
FIG. 2 schematically illustrates one embodiment of a res-
piratory therapy device 50 in accordance with principles
of the present disclosure. The device 50 includes a hous-
ing 52 maintaining or connectable to a mouthpiece 54
(referenced generally) adapted for placement in a pa-
tient’s mouth and through which the patient can breathe.
The housing 52 further forms a primary passageway 56
through which gas flow from a flow diverter structure 58
is fluidly directed to the mouthpiece 54. In this regard,
the housing 52 further includes or forms an HF port 60,
a CPP port 62, and one or more entrainment ports 64.
Gas flow through the ports 60-64 is directed to the flow
diverter structure 58. Finally, the device 50 optionally in-
cludes one or more exhaust apertures 66 and/or a neb-
ulizer port 68. As described below, the exhaust aperture
66 and the nebulizer port 68 can be combined and/or
provided as part of a singular structure that may include
one or more additional valves.
[0018] The flow diverter structure 58 includes, in some
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embodiments, a neck region 70 formed in or by the hous-
ing 52. The neck region 70 defines a reduced-size pas-
sage 72, and fluidly connects the primary passageway
56 with a chamber 74. More particularly, the reduced-
size passage 72 has a smaller cross-sectional area (e.g.,
diameter) as compared to that of the chamber 74 and
the primary passageway 56. The reduced-size passage
72 is defined by an inlet side 76 and an outlet side 78.
As shown in FIG. 2, the inlet side 76 tapers in cross-
sectional area (or diameter) from the chamber 74 at which
the ports 60-64 are formed. The outlet side 78 has a
constant diameter in extension from the inlet side 76 to
the primary passageway 56. In addition, the flow diverter
structure 58 can include a diverter body 80 centrally po-
sitioned within the reduced-size passage 72, adjacent
the inlet side 76. The diverter body 80 includes or defines
a leading end 82 and a trailing end 84, with the diverter
body 80 tapering in size or diameter from the trailing end
84 to the leading end 82. With this construction, the di-
verter body 80 affects airflow from the HF port 60 and
the CPP port 62 as described below. In other embodi-
ments, the diverter body 80 can be eliminated.
[0019] The HF port 60 is adapted to be fluidly connect-
ed to the source of oscillatory gas flow 22 (FIG. 1), for
example via appropriate tubing (not shown). In addition,
the HF port 60 is fluidly connected to or forms an HF
nozzle 86. The HF nozzle 86 terminates at a nozzle end
88, and is configured to generate jet gas flow. In this
regard, the nozzle end 88 "faces" the diverter body 80
such that jet flow from the HF port 60 (and thus from the
source of oscillatory gas flow 22) impinges upon the di-
verter body 80.
[0020] The CPP port 62 is similarly constructed for fluid
connection to a source of continuous or constant positive
pressure gas (not shown). The CPP port 62 is fluidly con-
nected to or forms a CPP nozzle 90 terminating at a noz-
zle end 92. The CPP nozzle 90 converts gas flow through
the CPP port 62 into jet flow, with the nozzle end 92 "fac-
ing" the diverter body 80. Thus, gas flow through and
from the CPP nozzle 90 impinges upon the diverter body
80.
[0021] The entrainment port(s) 64 is, in some embod-
iments, formed along the chamber 74, and allows for pas-
sage of gas into and out of the chamber 74, and thus the
housing 52. In this regard, the entrainment port(s) 64 is
fluidly associated with the flow diverter structure 58 to
promote entrainment of ambient air into the gas flow oth-
erwise generated at the flow diverter structure 58. In other
embodiments, the entrainment port(s) 64 can be located
at other locations relative to the housing 52. For example,
the entrainment port(s) 64 can be formed or located along
the neck region 70.
[0022] With the above configuration, the nozzles/jets
86, 90 converge at or along the flow diverter structure
58. Thus, and as described below, the flow diverter struc-
ture 58 ensures that gas flow streams from the nozzles
86, 90 are directed toward the primary passageway 56
(and thus the patient) and that adequate ambient air en-

trainment (via the entrainment port(s) 64) is produced.
[0023] The exhaust aperture 66 can simply be an ori-
fice formed in the housing 52 adjacent the mouthpiece
54, establishing an ambient opening to the primary pas-
sageway 56. In some embodiments, a valve (not shown),
such as a one-way valve, can be assembled to the ex-
haust aperture 66, operating to selectively control gas
flow to and/or from the primary passageway 56. For ex-
ample, the valve can operate to only permit release of
gas from the primary passageway 56 during a patient’s
expiratory breath.
[0024] Where provided, the nebulizer port 68 is adapt-
ed for connection to a nebulizer (not shown), such as a
high-performance entrainment nebulizer available under
the trade designation Pari LC Star, although any other
nebulizer arrangement capable of generating aero-
solized medication can be employed. Regardless, the
nebulizer port 68 is formed adjacent the mouthpiece 54
(and thus "downstream" of the flow diverter structure 58).
With this positioning, aerosolized entrainment within the
gas flow being delivered to the mouthpiece 54/patient
can occur without resulting in significant aerosol knock-
down within the flow diverter structure 58. Further, a one-
way valve (not shown) can be provided to ensure desired
airflow from the nebulizer into the primary passageway
56. Alternatively, the nebulizer, and thus the nebulizer
port 68, can be eliminated.
[0025] Operation of the respiratory therapy device 50
is shown in the illustrations of FIGS. 3A and 3B. A con-
stant flow of positive pressure gas is delivered to the flow
diverter structure 58 via the CPP nozzle 90. Similarly,
oscillatory (i.e., pulsed) gas flow is provided to the flow
diverter structure 58 via the HF nozzle 86. In this regard,
gas flow through the HF nozzle 86 (as created, for ex-
ample, by the source of oscillatory gas flow 22 (FIG. 1))
is characterized as being intermittent positive-pressure
pulses, and thus has "pulse on" and "pulse off" phases.
During the "pulse on" phase (FIG. 3A), gas flow from the
HF nozzle 86 and the CPP nozzle 90 converge at the
flow diverter structure 58, and are directed along the re-
duced-size passage 72 and then the primary passage-
way 56 (shown by arrows in FIG. 3A). Due to the reduced
area at the reduced-size passage 72 (as compared to an
area of the chamber 74 and the primary passageway 56),
the so-delivered gas flow increases in velocity along the
reduced-size passage 72, thus drawing or entraining am-
bient air into the gas stream via the entrainment port(s)
64. Where the diverter body 80 (FIG. 2) is provided, a
further reduction in flow area, and thus increase in ve-
locity is created. In the "pulse off’ phase (FIG. 3B), gas
flow to the flow diverter structure 58 is provided only by
the CPP nozzle 90. Once again, however, the flow di-
verter structure 58 directs the gas flow along the reduced-
size passage 72 and to the primary passageway 56 such
that ambient air is entrained via the entrainment port(s)
64 as described above. As a result, an elevated baseline
pressure is provided to the patient on a continuous basis.
By providing the CPP flow (via the CPP nozzle 90), flow
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towards the patient continues to occur during the "pulse
off’ phase, and thus serves to maintain the elevated base-
line pressure during high frequency oscillatory therapy.
[0026] Other respiratory therapies can also be effec-
tuated with the device 50. For example, gas flow through
the CPP nozzle 90 can be removed where high frequency
oscillatory therapy without an elevated baseline pressure
is desired. Conversely, gas flow via the HF nozzle 86 can
be omitted where only constant positive airway pressure
(CPAP) therapy is desired.
[0027] During the delivery of high frequency oscillatory
pressure therapy, the patient breathes into and out of the
therapy device 50 via the mouthpiece 54. In this regard,
the entrainment port(s) 64 and the exhaust aperture(s)
66 (in combination with a one-way valve, in some em-
bodiments) allows the patient to breathe into and out of
the device 50 without significant resistance during at least
the "pulse off’ phase.
[0028] Throughout the delivery of high frequency os-
cillatory flow, aerosolized medication can be introduced
into the flow stream at the primary passageway 56 via
the nebulizer port 68. As described above, aerosolized
flow is entrained into the gas flow generated in the pri-
mary passageway 56 by the flow diverter structure 58
and thus delivered to the patient via the mouthpiece 54.
[0029] Yet another embodiment of a respiratory ther-
apy device 100 is shown schematically in FIG. 4. As with
previous embodiments, the device 100 includes a hous-
ing 102 maintaining or forming or connectable to a mouth-
piece 104 (drawn generally) through which a patient
breathes. The housing 102 establishes a primary pas-
sageway 106 through which airflow into and out of the
mouthpiece 104 is directed. In this regard, HF flow into
the primary passageway 106 is established via a flow
diverter structure 108 formed opposite the mouthpiece
104 and fluidly associated with an HF port 110 and one
or more entrainment ports 112.
[0030] With the configuration of FIG. 4, the flow diverter
structure 108 includes a plate 114 that forms an orifice
116. The plate 114 is positioned or formed within the
housing 102 so as to establish or define a chamber 118
opposite the primary passageway 106, with the orifice
116 fluidly connecting the passageway 106 and the
chamber 118. The orifice 116 has an area (i.e., diameter)
that is less than that of the chamber 118 as well as the
passageway 106. Further, a diameter of the orifice 116
is uniform through a thickness of the plate 114 in some
configurations. Although only the single orifice 116 is
shown in FIG. 4, in other embodiments, the plate 114
can form two or more orifices.
[0031] The HF port 110 is associated with the chamber
118, and is configured for establishing a fluid connection
with the source of oscillatory gas flow 22 (FIG. 1). Further,
the HF port 110 is fluidly connected to or forms a nozzle
120 terminating at a nozzle end 122. As with previous
embodiments, the HF nozzle 120 is configured to estab-
lish jet flow of gas, and the nozzle end 122 is generally
aligned with or "faces" the orifice 116. As shown, at least

a slight gap exists between the nozzle end 122 and the
plate 114/orifice 116.
[0032] The entrainment port(s) 112 establishes a fluid
opening between the chamber 118 and ambient air.
While the entrainment port(s) 112 is shown as being
formed adjacent the HF port 110, any other location in
fluid communication with the chamber 118 is also accept-
able.
[0033] With the above construction, oscillatory gas
flow is delivered to the HF port 110 and the "pulsed on"
flow is directed by the nozzle end 122 toward the orifice
116. Due to the reduced size of the orifice 116 (as com-
pared to an area of the chamber 118), a pressure drop
is generated within the chamber 118 as gas flow from
the nozzle end 122 passes through the orifice 116. In
other words, the reduced size of the orifice 116 increases
the velocity of gas flowing therethrough, thus lowering
the surrounding pressure to generate the pressure drop.
The pressure drop, in turn, draws and entrains ambient
air into the gas stream via the entrainment port(s) 112.
As a result, a substantial volume of high frequency pulsed
gas flow is delivered to the primary passageway 106, and
thus the mouthpiece 104/patient.
[0034] To facilitate the inspiratory and expiratory phas-
es of the patient’s breaths, the device 100 can further
include one or more exhaust apertures 124. Between
pulses of the high frequency oscillating gas flow being
generating within the primary passageway 106, the ex-
haust aperture(s) 124 and the entrainment port(s) 112
allow the patient to breathe into and out of the device 100
without significant resistance. Optionally, a valve struc-
ture (not shown), such as a one-way valve, can be as-
sembled to the exhaust aperture(s) 124.
[0035] Finally, the respiratory therapy device 100 can
include an optional nebulizer port 126 adapted for con-
nection to a nebulizer (not shown). As with previous em-
bodiments, the nebulizer port 126 is preferably located
along the primary passageway 106, between the flow
diverter structure 108 and the mouthpiece 104. With this
position, aerosolized medication being delivered to the
primary passageway 106 (and thus entrained within the
gas flow being delivered to the mouthpiece 104/patient)
is not required to pass through the flow diverter structure
108 (or any other structure that might otherwise result in
significant aerosol knock-down). Further, although not
shown, a valve mechanism can be associated with the
nebulizer port 126, operating to allow influx of aerosolized
medication via the nebulizer port 126 during only the pa-
tient’s inspiratory breath and/or between the oscillatory
pulses that occur during a patient’s inspiratory breath. In
this regard, the entrainment port(s) 112 and the exhaust
aperture(s) 124 can be balanced with the nebulizer valve
(and/or appropriate valving can be placed on the entrain-
ment port(s) 112 and/or the exhaust aperture(s) 124) to
ensure "activation" of nebulizer entrainment during the
patient’s inspiratory breath and/or between the oscillato-
ry pulses that occur during a patient’s inspiratory breath.
[0036] Yet another embodiment of a respiratory ther-
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apy device 140 is shown in FIG. 5. The device 140 in-
cludes a housing 142 maintaining or forming or connect-
able to a mouthpiece 144 (drawn generally) through
which a patient can breathe. The housing 142 forms a
primary passageway 146 through which gas flow to and
from the mouthpiece 144 is established. A flow diverter
structure 148 (referenced generally) is fluidly connected
to the primary passageway 146 opposite the mouthpiece
144, with gas flow being directed to the flow diverter struc-
ture 148 via an HF port 150. In addition, the housing 142
forms or includes one or more entrainment ports 152
through which ambient air is drawn into and entrained
with the flow stream generated at the flow diverter struc-
ture 148.
[0037] The flow diverter structure 148 separates the
primary passageway 146 from a chamber 154, and in-
cludes a ring orifice 156 and a neck region 158. The ring
orifice 156 is fluidly connected to the HF port 150, and
establishes an encircling opening 160 to the chamber
154. Thus, gas flow from the HF port 150 is directed into
the chamber 154 via the ring orifice 156.
[0038] The neck region 158 includes an inlet portion
162 and a reduced-size passage 164. The inlet portion
162 has a tapering diameter in extension from the cham-
ber 154 (and more particularly, the opening 160 of the
ring orifice 156) to the reduced-size passage 164. As
described below, this relationship promotes formation of
a Coanda effect upon gas flow exiting the ring orifice 156.
The reduced-size passage 164 has a uniform diameter
in extension from the inlet portion 162 to the primary pas-
sageway 146, with a diameter of the reduced-size pas-
sage 164 being less than that of the chamber 154 and
the primary passageway 146 such that gas flow experi-
ences an increase in velocity when directed from the
chamber 154 to the primary passageway 146.
[0039] The HF port 150 is configured for fluid attach-
ment to the source of oscillatory gas flow 22 (FIG. 1), and
is fluidly open to the ring orifice 156 as described above.
The entrainment port(s) 152 can be positioned at a "back"
of the chamber 154, or can be spatially closer to the flow
diverter structure 148.
[0040] During use, oscillatory gas flow is provided to
the ring orifice 156 via the HF port. As the pulses of os-
cillatory flow exiting the orifice opening 160 interact with
the inlet portion 162, a Coanda effect is created, causing
the flow to "attach" to the inlet portion 162 and be forced
toward the reduced-size passage 164. Additionally, as
the so-directed gas flow then passes through the re-
duced-size passage 164, flow velocity increases (due to
the reduced area or diameter of the passage 164 as com-
pared to the chamber 154), generating a pressure drop
in the chamber 154. The pressure drop, in turn, draws
ambient air through the entrainment port 152. As a result,
significant entrainment of ambient air into the gas flow
delivered to the primary passageway 146 occurs. In this
regard, the gas flow delivered to the primary passageway
146 has oscillating pressure characteristics reflected in
FIG. 5 by waves.

[0041] To facilitate ease of patient breathing, the res-
piratory therapy device 140 can further include an op-
tional exhaust aperture 170 that fluidly connects the pri-
mary passageway 146 with ambient. With this configu-
ration, between pulses of gas flow being delivered to the
HF port 150, the exhaust aperture 170 and the entrain-
ment port 152 effectively allow the patient to breathe in
and out of the device 140 without significant resistance.
An optional valving structure (not shown) can be assem-
bled to the exhaust aperture 170.
[0042] The respiratory therapy device 140 can further
include an optional nebulizer port 172 adapted for fluid
connection to a nebulizer (not shown) as previously de-
scribed. Once again, the nebulizer port 172 is fluidly open
to the primary passageway 146, and can be positioned
or formed between the mouthpiece 144 and the flow di-
verter structure 148 so as to minimize interaction be-
tween the aerosolized medication and the flow diverter
structure 148. Regardless, where provided, the nebulizer
port 172 provides a conduit through which aerosolized
medication can be entrained into the gas flow being de-
livered to the patient via the mouthpiece 144. Though not
shown, additional valving structures can be associated
with the nebulizer port 172 to enhance efficiency of aer-
osol delivery. The entrainment port(s) 152 and the ex-
haust aperture 170 can be balanced with the nebulizer
entrainment valve (or other valving) to ensure that neb-
ulizer entrainment is "activated" during the patient’s in-
spiratory breath and between the oscillatory pulses that
occur during a patient’s inspiratory breath.
[0043] Another embodiment of a respiratory therapy
device 200 in accordance with aspects of the present
disclosure is shown in FIGS. 6A and 6B. The device 200
again includes a housing 202 forming or maintaining or
connectable to a mouthpiece 204 (illustrated generally)
through which a patient breathes. In this regard, gas flow
to and from the mouthpiece 204 is provided via a primary
passageway 206 defined by the housing 202. A flow di-
verter structure 208 is fluidly connected to the primary
passageway 206 opposite the mouthpiece 204, the flow
diverter structure 208 separating the primary passage-
way 206 from a chamber 209. The flow diverter structure
208 operates in response to gas flow at an HF port 210
to affect gas flow directed to the chamber 209/flow di-
verter structure 208 via a CPP port 212. In addition, the
housing 202 forms or includes one or more entrainment
ports 214 through which ambient air is drawn into and
entrained with the flow stream generated at the flow di-
verter structure 208. Finally, the housing 202 optionally
forms or includes one or more exhaust apertures 216
and/or a nebulizer port 218. As with previous embodi-
ments, the nebulizer port 218, where provided, can be
positioned adjacent the mouthpiece 204 and thus fluidly
"downstream" of the flow diverter structure 208 to mini-
mize aerosol knock-down.
[0044] With the therapy device 200 of FIGS. 6A and
6B, the flow diverter structure 208 includes a baffle device
220 slidably maintained within the housing 202. The baf-
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fle device 220 includes or forms an obstruction body 222
fluidly associated with the CPP port 212. More particu-
larly, the baffle device 220 operates to move the obstruc-
tion body 222 toward and away from the CPP port 212,
thus altering the level of gas flow entering the primary
passageway 206 from the chamber 209/CPP port 212,
as well as the volume of ambient air entrained therein
via the entrainment port(s) 214. In this regard, the ob-
struction body 222 can have a variety of different ge-
ometries selected to affect gas flow from the CPP port
212 as desired. Thus, the conical shape accorded to the
obstruction body 222 in FIGS. 6A and 6B is but one, non-
limiting example.
[0045] The baffle device 220 can be configured in a
variety of fashions to provide the above-described move-
ment. For example, in one embodiment, the baffle device
220 includes an annular hub 224 having a leading end
226 and a trailing end 228. A radial support 230 extends
from the leading end 226 and maintains the obstruction
body 222 relative to the hub 224. The support 230 forms
channels 231 through which gas flow can occur. Further,
the hub 224 is slidably disposed within an annular slot
232 formed by the housing 202, for example by a shoul-
der 234. The slot 232 is fluidly connected to the HF port
210 and is sized to establish a fluidly-sealed relationship
relative to the hub 224. Upon final assembly, then, the
hub 224 is slidable within the slot 232, moving the ob-
struction body 222 from the closed position (pulse off) of
FIG. 6A to the opened position (pulse on) of FIG. 6B, and
vice-versa, in response to the gas flow/pressure acting
on the trailing end 228. In this regard, a biasing member
236 (e.g., a spring) biases the hub 224 to the closed
position, with the shoulder 234 providing a stop surface
to movement of the hub 224 beyond the closed position
of FIG. 6A (i.e., the shoulder prevents the hub 224 from
moving leftward in FIG. 6A).
[0046] A pressure pulse imparted into the slot 232 acts
upon the hub 224, generating a sufficient force to over-
come that of the biasing member 236, causing the hub
224 to move within the slot 232 (rightward relative to the
orientation of FIG. 6A). This movement is translated onto
the obstruction body 222 via the support 230. Thus, in
response to a positive pressure pulse within the slot 232
via the HF port 210, the baffle device 220 "moves" such
that the obstruction body 222 is positioned away from
the CPP port 212 as shown in the opened state of FIG.
6B. As the gas flow delivered to the slot 232 cycles "off,"
the biasing member 236 forces the hub 224, and thus
the obstruction body 222, to return to the normal, closed
position (FIG. 6A). The effect of the obstruction body 222
position upon gas flow through the CPP port 212 is de-
scribed below. A wide variety of other constructions or
mechanisms (powered or unpowered) can alternatively
be employed to effectuate movement of the obstruction
body 222 relative to the CPP port 212 that may, or may
not, operate in response to pulsed gas flow from an ex-
ternal source. Thus, in some embodiments, the HF port
210 can be eliminated.

[0047] In some embodiments, the CPP port 212 is
adapted for connection to a source of constant positive
pressure gas, for example via tubing (not shown), and is
fluidly connected to and/or forms a CPP nozzle 238. The
CPP nozzle 238 generates jet flow, exiting at a nozzle
end 240 that is otherwise fluidly associated or aligned
with the obstruction body 222.
[0048] The entrainment port(s) 214 are open to ambi-
ent, and are fluidly associated with the nozzle end 240
of the CPP nozzle 238 at or "upstream" of the obstruction
body 222. More particularly, the entrainment port(s) 214
is positioned such that high velocity gas flow generated
at the nozzle end 240 causes ambient air to be drawn or
entrained into the flow stream as described below.
[0049] The exhaust aperture(s) 216 is similar to the
exhaust aperture 66 (FIG. 2) previously described, and
may or may not be associated with a valve (not shown).
Regardless, the exhaust aperture(s) 216 facilitates pa-
tient breathing into and out of the device 200 by providing
an ambient opening to the primary passageway 206.
[0050] The optional nebulizer port 218 is adapted for
fluid connection to a nebulizer ((not shown) but akin to
the nebulizer previously described). Where provided, the
nebulizer port 218 is preferably positioned such that aer-
osolized airflow into the primary passageway 206 does
not directly impinge upon the flow diverter structure 208.
In other words, the nebulizer port 218 is located along
the primary passageway 206, fluidly between the mouth-
piece 204 and the obstruction body 222, thus minimizing
prevalence of aerosol knock-down. Alternatively, the
nebulizer port 218 can be located at virtually any other
location along the housing 202, and in other embodi-
ments can be eliminated.
[0051] During use, the flow diverter structure 208 op-
erates to selectively alter the volume of gas flow from the
CPP port 212 to the primary passageway 206. As shown
in FIG. 6B, during instances where the obstruction body
222 is discretely spaced from the CPP port 212 (and in
particular the nozzle end 240), a jet flow of gas is deliv-
ered to the chamber 209 and impinges upon the obstruc-
tion body 222. Gas flow interfaces with the obstruction
body 222 and flows through the channels 231, creating
a vacuum effect, drawing in, or entraining, a significant
level of ambient air (via the entrainment port(s) 214).
[0052] Conversely, when the obstruction body 222 is
positioned in close proximity to the nozzle end 240 (FIG.
6A), gas flow from the nozzle end 240 is overtly restricted,
such that minimal gas flow from the CPP port 240 occurs.
As a result, there is little, if any, induced entrainment of
ambient air from the entrainment port(s) 214.
[0053] In light of the above, high pressure is achieved
with the arrangement of FIG. 6B, whereas a significantly
lower pressure is attained with the arrangement of FIG.
6A. As the obstruction body 222 cycles between the po-
sitions of FIGS. 6A and 6B, then, high frequency oscilla-
tory pressure is delivered to the patient via the primary
passageway 206/mouthpiece 204. As a point of refer-
ence, the baffle device 220 can be configured to provide
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a known gap 242 in the engaged state (FIG. 6A) to
achieve a desired minimum baseline pressure profile.
Regardless, between pulses, the entrainment port(s) 214
and the exhaust aperture(s) 216 effectively allow the pa-
tient to breathe in and out of the device 200 without sig-
nificant resistance.
[0054] Finally, where provided, aerosolized medica-
tion can be introduced into the gas flow being directed
toward the patient via the nebulizer port 218. In this re-
gard, the entrainment port(s) 214 and the exhaust aper-
ture(s) 216 can be dimensionally balanced with valving
(not shown) associated with the nebulizer port 218 en-
suring that nebulizer entrainment is "activated" during the
patient’s inspiratory breath and between the oscillatory
pulses that occur during a patient’s inspiratory breath.
[0055] Another embodiment of a respiratory therapy
device 300 in accordance with aspects of the present
disclosure is shown in FIGS. 7A and 7B. The device 300
includes a housing 302 forming, maintaining, or connect-
able to a mouthpiece 304 (illustrated generally) through
which a patient breaths. Gas flow to and from the mouth-
piece 304 is provided via a primary passageway 306 de-
fined by the housing 302. A flow diverter structure 308 is
fluidly connected to the primary passageway 306 oppo-
site the mouthpiece 304, and acts upon gas flow directed
into a chamber 309 of the housing 308 via a CPP port
310. In some embodiments, the flow diverter structure
308 is fluidly connected to an HF port 312 through which
an oscillatory pressure serves to actuate the flow diverter
structure 308 as described below. In addition, the hous-
ing 302 forms or includes one or more entrainment ports
314 through which ambient air is drawn into and entrained
within the flow stream generated at the diverter structure
308. Finally, the housing 302 optionally forms or includes
one or more exhaust apertures 316 and/or a nebulizer
port 318. As with previous embodiments, the nebulizer
port 318, where provided, can be positioned adjacent the
mouthpiece 304 and thus fluidly "downstream" of the flow
diverter structure 308 to minimize aerosol knock-down.
[0056] With the therapy device 300 of FIGS. 7A and
7B, the flow diverter structure 308 includes a drive as-
sembly 320 and obstruction bodies 322a, 322b. In gen-
eral terms, the drive assembly 320 is slidably maintained
within the housing 302, and operate to maneuver the
obstruction bodies 322a, 322b between an opened po-
sition (FIG. 7A) and a closed position (FIG. 7B). The ob-
struction bodies 322a, 322b, in turn, are fluidly associated
with the chamber 309/CPP port 310, and operate to alter
the level of gas flow entering the primary passageway
306 from the chamber 309/CPP port 310, as well as the
volume of ambient air entrained therein via the entrain-
ment ports 314.
[0057] The drive assembly 320 includes an annular
hub 324 having a leading end 326 and a trailing end 328.
A toothed inner surface 330 is formed adjacent the lead-
ing end 326, and a recess 332 is formed between the
toothed surface 330 and the trailing end 328. With this
construction, the hub 324 is sized to be slidably received

within a slot 334 formed by the housing 302, for example
via an annular shoulder 336. In this regard, at least the
trailing end 328 and the slot 334 are sized so as to es-
tablish a fluidly sealed relationship. Finally, the drive as-
sembly 320 includes a biasing device 337 (e.g., a spring)
positioned to bear against the leading end 326, biasing
the hub 324 to the closed position of FIG. 7B.
[0058] The obstruction bodies 322a, 322b are config-
ured to interface with the hub 324. For example, each of
the obstruction bodies 322a, 322b includes a valve plate
338 and a drive segment 340. The drive segment 340 is
pivotably or rotatably mounted within the housing 302
(e.g., via a pin 342), and forms a geared end 344. The
geared end 344 is configured in accordance with the
toothed surface 330 of the hub 324 such that when the
hub 324 positions the toothed surface 330 adjacent the
geared ends 344, the corresponding teeth mesh with one
another and movement of the hub 324 is transferred to
the drive segment 340, thereby causing movement of the
corresponding obstruction body 322a, 322b. Thus, for
example, movement of the hub 324 from the position of
FIG. 7A to the position of FIG. 7B (i.e., leftward relative
to the orientation of FIG. 7A) causes the obstruction bod-
ies 322a, 322b to pivot or rotate from the opened position
to the closed position as shown.
[0059] Finally, the flow diverter structure 308 includes
one or more components that operate to selectively hold
the obstruction bodies 322a, 322b in at least the open
position of FIG. 7A and/or that bias the obstruction bodies
322a, 322b to naturally assume the opened position. For
example, the flow diverter structure 308 can include one
or more springs (not shown) that bias the obstruction
bodies 322a, 322b to the open position, with a spring
force constant of this spring(s) being less than that of the
biasing member 337 otherwise acting upon the hub 324
such that the biasing member 337 is capable of readily
moving the hub 324 from the opened position (FIG. 7A)
to the closed position (FIG. 7B) without overtly being re-
stricted by the interface with the obstruction bodies 322a,
322b. For example, a compression spring can be dis-
posed between the valve plate 338 of the first obstruction
body 322a and the corresponding, immediately adjacent
segment of the shoulder 336 that biases the valve plate
338 toward the shoulder 336 segment; a torsional spring
disposed between the valve plates 338; etc. In other con-
figurations, the valve plates 338 can be magnetically at-
tracted toward the corresponding shoulder 316 segment.
Alternatively, the obstruction bodies 322a, 322b can be
temporarily held in a multiplicity of positions (e.g., a ball-
and-detent configuration), with the corresponding hold-
ing force being less than the spring constant force asso-
ciated with the biasing member 337.
[0060] Upon final assembly, the hub 324 is slidably dis-
posed within the slot 334. Pulsed flow delivered to the
slot 334 via the HF port 312 causes the hub 324 to move.
In particular, a pressure pulse imparted into the slot 334
acts upon the trailing end 328 of the hub 324, generating
a sufficient force to overcome that of the biasing member
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337, causing the hub 324 to move within the slot, transi-
tioning from the closed position of FIG. 7B to the opened
position of FIG. 7A. This movement is translated onto the
obstruction bodies 322a, 322b via the geared interface
between the toothed surface 330 and the geared end
344. In particular, movement of the hub 324 forces the
obstruction bodies 322a, 322b to pivot about their corre-
sponding pivot points (e.g., the pins 342), forcing the ob-
struction bodies 322a, 322b, and in particular the corre-
sponding valve plates 338, toward the opened position
of FIG. 7A. Alternatively and/or in addition, the obstruc-
tion bodies 322a, 322b may pivot or rotate slightly with
movement of the hub 324; however, upon release of the
geared engagement between the toothed surface 330
and the geared end 344 (i.e., the geared end 344 of each
of the obstruction bodies 322a, 322b resides within the
recess 332), the obstruction bodies 322a, 322b are no
longer constrained by the hub 324, and thus freely pivot
to the opened position via the corresponding spring(s)
(not shown). Thus, in response to a positive pressure
pulse within the slot 334, the obstruction bodies 322a,
322b are in an opened position relative to the chamber
309/CPP port 310 (i.e., present minimal gas flow obstruc-
tion between the chamber 309/CPP port 310 and the
primary passageway 306).
[0061] Conversely, as the gas flow delivered to the slot
334 cycles "off," the biasing member 337 forces the hub
324 to return to the normal, closed position (FIG. 7B).
With this movement, the hub 324 interfaces with the ob-
struction bodies 322a, 322b as described above, thereby
actuating the hub bodies 322a, 322b to the closed posi-
tion via geared engagement between the toothed surface
330 and the geared ends 344. The affect of the position
of the obstruction bodies 322a, 322b upon gas flow
through the CPP port 310 is described below. However,
a wide variety of other constructions or mechanisms
(powered or unpowered) can alternatively be employed
to effectuate movement of the obstruction bodies 322a,
322b relative to the chamber 309/CPP port 310 that may,
or may not, operate in response to pulsed gas flow from
an external source. Thus, in some embodiments, the HF
port 312 can be eliminated.
[0062] In some embodiments, the CPP port 310 is
adapted for connection to a source of constant positive
pressure gas, for example via tubing (not shown), and is
fluidly connected to and/or forms a CPP nozzle 350. The
CPP nozzle 350 generates jet flow, exiting at a nozzle
end 352 that is otherwise fluidly associated or aligned
with a center point 354 between the obstruction bodies
322a, 322b.
[0063] The entrainment port(s) 314 are open to ambi-
ent, and are fluidly associated with the nozzle end 352
of the CPP nozzle 350 at or "upstream" of the obstruction
bodies 322a, 322b. More particularly, the entrainment
port(s) 314 is positioned such that high velocity gas flow
generated at the nozzle end 352 causes ambient air to
be drawn or entrained into the flow of stream as described
below.

[0064] The exhaust aperture(s) is similar to the exhaust
aperture 66 (FIG. 2) previously described, and may or
may not be associated with a valve (not shown). Regard-
less, the exhaust aperture(s) 316 facilitates patient
breathing into and out of the device 300 by providing an
ambient opening to the primary passageway 306.
[0065] The optional nebulizer port 318 is adapted for
fluid connection to a nebulizer (not shown) but akin to
the nebulizer previously described. Where provided, the
nebulizer port 318 is preferably positioned such that aer-
osolized gas flowing into the primary passageway 306
does not directly impinge upon the flow diverter structure
308. In other words, the nebulizer port 318 is located
along the primary passageway 306 fluidly between the
mouthpiece 304 and the obstruction bodies 322a, 322b,
thus minimizing prevalence of aerosol knock-down. Al-
ternatively, the nebulizer port 318 can be located at vir-
tually any other location along the housing 302, and in
other embodiments can be eliminated.
[0066] During use, the flow diverter structure 308 op-
erates to selectively alter the volume of gas flow from the
chamber 309/CPP port 310 to the primary passageway
306. As shown in FIG. 7A, during instances where the
obstruction bodies 322a, 322b are in the opened position,
a jet flow of gas is delivered from the nozzle end 352 and
passes through, but at least partially impinges upon, the
obstruction bodies 322a, 322b and/or the reduced diam-
eter defined by the leading end 326 of the hub 324. This
interface draws in, or entrains, a significant level of am-
bient air via the entrainment port(s) 314.
[0067] Conversely, when the obstruction bodies 322a,
322b are in the closed position of FIG. 7B, gas flow from
the nozzle end 352 is overtly restricted, such that minimal
gas flow from the chamber 309/CPP port 310 to the pri-
mary passageway 306 occurs. As a result, there is little,
if any, induced entrainment of ambient air from the en-
trainment port(s) 314.
[0068] In light of the above, high pressure is achieved
with the arrangement of FIG. 7A, whereas a significantly
lower pressure is attained with the arrangement of FIG.
7B. As the obstruction bodies 322a, 322b cycle between
the opened and closed positions, then, high frequency
oscillatory pressure is delivered to the patient via the pri-
mary passageway 306/mouthpiece 304. As a point of
reference, the obstruction bodies 322a, 322b can be con-
figured to provide a small gap (not shown) in at least the
closed position to achieve a desired minimum baseline
pressure profile. Regardless, between pulses, the en-
trainment port(s) 314 and the exhaust aperture(s) 316
effectively allow the patient to breath in and out of the
device 300 without significant resistance.
[0069] Finally, where provided, aerosolized medica-
tion can be introduced into the gas flow being directed
toward the patient via the nebulizer port 318. In this re-
gard, the entrainment port(s) 314 and the exhaust aper-
ture(s) 316 can be dimensionally balanced with valving
(not shown) associated with the nebulizer port 318, en-
suring the nebulizer entrainment is "activated" during the
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patient’s inspiratory breath and between the oscillatory
pulses that occur during a patient’s inspiratory breath.
[0070] Although the present disclosure has been de-
scribed with respect to preferred embodiments, workers
skilled in the art will recognize that changes can be made
in form and detail without departing from the scope of the
present disclosure.

Claims

1. A respiratory therapy device (50) comprising:

a housing (52) defining a primary passageway
(56) having a patient interface side;
a flow diverter structure (58) maintained by the
housing in fluid communication with the primary
passageway (56) between the primary passage-
way (56) and a chamber (74) opposite the pa-
tient interface side, the flow diverter structure
(58) including a neck region (70) that fluidly con-
nects the chamber (74) and the primary pas-
sageway (56), and a reduced-size passage (72)
has an inlet side adjacent the chamber (74) and
an outlet side adjacent the primary passageway
(56), wherein the reduced-size passage (72)
has a constant diameter;
a high frequency pressure port (60) maintained
by the housing and connected to a nozzle (86)
terminating at a nozzle end (88) fluidly open to
the chamber (74) and facing a diverter body (80)
positioned between the nozzle end (88) and the
reduced-size passage (72), the high frequency
pressure port (60) configured for fluid connec-
tion to a source of oscillatory gas flow, and being
fluidly associated with the flow diverter structure
(58) such that jet flow from the high frequency
pressure port (60) impinges upon the diverter
body (80) and is directed toward the reduced-
size passage (72); and
an entrainment port (64) maintained by the
housing and openable to ambient air, the en-
trainment port (64) being fluidly associated with
the flow diverter structure (58);
wherein the device (50) is configured such that
flow characteristics of gas flow from the high fre-
quency pressure port (60) are altered upon in-
teracting with the flow diverter structure (58) to
create a pressure drop for drawing in ambient
air through the entrainment port (64), the gas
flow from the high frequency pressure port (60)
and ambient air drawn through the entrainment
port (64) are directed through the flow diverter
structure (58) in delivering a percussive pres-
sure therapy to the patient interface side of the
primary passageway (56).

2. The device of claim 1, further comprising:

a nebulizer port (68) formed by the housing in
fluid communication with the primary passage-
way (56) at a location fluidly between the patient
interface side and the flow diverter structure
(58); and
a nebulizer fluidly connected to the nebulizer
port (68).

3. The device of claim 1, wherein the entrainment port
(64) is fluidly open to the chamber (74).

4. The device of claim 1, further comprising:

a continuous positive pressure port including a
continuous positive pressure nozzle (90) pro-
jecting into the chamber (74), wherein the con-
tinuous positive pressure port (62) is configured
for fluid connection to a source of continuous
positive pressure gas flow.

Patentansprüche

1. Atemtherapievorrichtung (50) aufweisend:

ein Gehäuse (52), das einen primären Durch-
gang (56) mit einer Patientenanschlussseite de-
finiert;
eine Strömungsumlenkstruktur (58), die durch
das Gehäuse in Fluidverbindung mit dem primä-
ren Durchgang (56) zwischen dem primären
Durchgang (56) und einer der Patientenan-
schlussseite gegenüberliegenden Kammer (74)
gehalten wird, wobei die Strömungsumlenk-
struktur (58) einen Halsbereich (70) enthält, der
die Kammer (74) und den primären Durchgang
(56) fluidmäßig verbindet, und wobei ein Durch-
gang (72) mit verringerter Größe eine der Kam-
mer (74) benachbarte Einlassseite und eine
dem primären Durchgang (56) benachbarte
Auslassseite hat, wobei der Durchgang (72) mit
verringerter Größe einen konstanten Durch-
messer hat;
eine Hochfrequenz-Drucköffnung (60), die
durch das Gehäuse gehalten wird und mit einer
Düse (86) verbunden ist, die an einem Düsenen-
de (88) zur Kammer (74) fluidmäßig offen endet
und einem Umlenkkörper (80), der zwischen
dem Düsenende (88) und dem Durchgang (72)
mit verringerter Größe angeordnet ist, wobei die
Hochfrequenz-Drucköffnung (60) für eine Fluid-
verbindung mit einer Quelle der oszillierenden
Gasströmung gestaltet ist und fluidmäßig mit
der Strömungsumlenkstruktur (58) verbunden
ist, sodass die Strahlströmung von der Hochfre-
quenz-Drucköffnung (60) auf den Umlenkkörper
(80) auftrifft und in Richtung des Durchgangs
(72) mit verringerter Größe gerichtet wird; und
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eine von dem Gehäuse gehaltene und für Um-
gebungsluft zu öffnende Mitreißöffnung (64),
wobei die Mitreißöffnung (64) fluidmäßig mit der
Strömungsumlenkstruktur (58) verbunden ist;
wobei die Vorrichtung (50) so gestaltet ist, dass
die Strömungseigenschaften der Gasströmung
von der Hochfrequenz-Drucköffnung (60) beim
Zusammenwirken mit der Strömungsumlenk-
struktur (58) verändert werden, um einen Druck-
abfall zum Ansaugen von Umgebungsluft durch
die Mitreißöffnung (64) zu erzeugen, wobei die
Gasströmung von der Hochfrequenz-Drucköff-
nung (60) und die durch die Mitreißöffnung (64)
angesaugte Umgebungsluft durch die Strö-
mungsumlenkstruktur (58) geleitet werden, um
eine perkussive Drucktherapie an die Patienten-
anschlussseite des primären Durchgangs (56)
zu übermitteln.

2. Vorrichtung nach Anspruch 1, ferner aufweisend:

eine Vernebleröffnung (68), die durch das Ge-
häuse in Fluidkommunikation mit dem primären
Durchgang (56) an einer Stelle zwischen der Pa-
tientenanschlussseite und der Strömungsum-
lenkstruktur (58) fluidmäßig gebildet ist; und
einen Vernebler, der mit der Vernebleröffnung
(68) fluidmäßig verbunden ist.

3. Vorrichtung nach Anspruch 1, wobei die Mitreißöff-
nung (64) zur Kammer (74) fluidmäßig offen ist.

4. Vorrichtung nach Anspruch 1, ferner aufweisend:

eine kontinuierliche Überdrucköffnung, die eine
kontinuierliche Überdruckdüse (90), die in die
Kammer (74) hineinragt, enthält, wobei die kon-
tinuierliche Überdrucköffnung (62) für eine Flu-
idverbindung mit einer Quelle einer kontinuier-
lichen Überdruckgasströmung gestaltet ist.

Revendications

1. Appareil thérapeutique respiratoire (50)
comprenant :

un logement (52) définissant une voie de pas-
sage primaire (56) ayant un côté interface avec
le patient ;
une structure déviatrice d’écoulement (58)
maintenue par le logement en communication
fluidique avec la voie de passage primaire (56)
et une chambre (76) à l’opposé du côté interface
avec le patient, la structure déviatrice d’écoule-
ment (58) incluant un col (70) qui raccorde flui-
diquement la chambre (74) et la voie de passage
primaire (56), et un passage de taille réduite (72)

ayant un côté d’entrée adjacent à la chambre
(74) et un côté de sortie adjacent à la voie de
passage primaire (56), le passage de taille ré-
duite (72) ayant un diamètre constant ;
un port de pression haute fréquence (60) main-
tenu en place par le logement et raccordé à une
buse (86) se terminant par une extrémité de bu-
se (88) ouverte fluidiquement vers la chambre
(74) et faisant face à un corps déviateur (80)
positionné entre l’extrémité de buse (88) et le
passage de taille réduite (72), le port de pression
haute fréquence (60) étant conçu pour assurer
une connexion fluidique vers une source d’écou-
lement oscillatoire de gaz, et étant fluidiquement
associé à la structure déviatrice d’écoulement
(58) de sorte que l’écoulement en jet en prove-
nance du port de pression haute fréquence (60)
empiète sur le corps déviateur (80) et soit dirigé
vers le passage de taille réduite (72) ; et
un port d’entraînement (64) maintenu en place
par le logement et pouvant s’ouvrir sur l’air am-
biant, le port d’entraînement (64) étant fluidique-
ment associé à la structure déviatrice d’écoule-
ment (58) ;
où l’appareil (50) est configuré de façon que les
caractéristiques rhéologiques de l’écoulement
de gaz en provenance du port de pression haute
fréquence (60) soit modifiées en interagissant
avec la structure déviatrice d’écoulement (58)
afin de créer une chute de pression pour aspirer
de l’air ambiant à travers le port d’entraînement
(64), l’écoulement d’air en provenant du port de
pression haute fréquence (60) et l’air ambiant
aspiré par le port d’entraînement (64) étant di-
rigés à travers la structure déviatrice d’écoule-
ment (58) pour délivrer une thérapie de pression
de percussion du côté interface avec le patient
de la voie de passage primaire (56).

2. Appareil selon la revendication 1, comprenant en
outre :

un port nébuliseur (68) formé par le logement,
en communication fluidique avec la voie de pas-
sage primaire (56) à un endroit en communica-
tion fluidique avec le côté interface avec le pa-
tient et la structure déviatrice d’écoulement
(58) ; et
un nébuliseur connecté fluidiquement au port
nébuliseur (68).

3. Appareil selon la revendication 1, où le port d’entraî-
nement (64) est ouvert fluidiquement sur la chambre
(74).

4. Appareil selon la revendication 1, comprenant une
buse à pression positive continue (90) se projetant
dans la cambre (74), le port à pression positive con-
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tinue (62) étant conçu pour assurer la connexion flui-
dique à une source d’écoulement de gaz à pression
positive continue.
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