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[57] ABSTRACT
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supplying breathable gas pressurised above atmospheric
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progressively restrict the flow area of the washout vent (15),
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MaxIl nCPAP and Moritz 11 Bi-Level Brochure.

Mask 1 Photographs, Respironics Inc., Reusable Full Mask
(small) Part # 452033 Lot #951108.

Mask 2 Photographs, Puritan—Bennett, Adam Curcuit ,
Shell Part # 231700, Swivel Part # 616329-00, Pillows
(medium) Part #616324.

Mask 3, Photographs, DeVilbiss Healtheare Inc., DeVilbiss
Seal-Ring and CPAP Mask Kit (medium), Part 73510-669.
Mask 4 Photographs, Respironics Inc., Monarch Mini Mask
with Pressure Port. Part # 572004, Monarch Headgear, Part
# 572011.

Mask 5 Photographs, Healthdyne Technologies, Nasal CPAP
Mask (medium narrow), Part # 702510.

Mask 6 Photographs, Healthdyne Technologies, Soft Series
Nasal CPAP Mask, Part # 702020,

Mask 7 Photographs, De Vilbiss Healthcare Inc., Small Mask
and Seal Rings, Part # 73510-668

Mask 8 Photographs, Respironics Inc., Reusable Contour
Mask (medium), Part # 302180,
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Mask 9 Photographs, Healthdyne Technologies, Healthdyne
Large Headgear.

Mask 10 Photographs, Respironics Inc., Soft Cap (medium),
Part # 302142.

Mask 11 Photographs, Weinmann: Hamburg, Nasalmasken-
system mil Schalldimpfer (medium), Part # WN 23105.
Mask 12 Photographs, Life Care.

Mask 13 Photographs, Healthdyne Technologies.

Mask 14 Photograph, King System.

Mask 15 Photographs, Respironics Inc., Paediatric Mask.
Mask 16 Photographs, Hans Rudolph Inc., Hans Rudolph
Silicone Rubber Face Mask/8900.

Derwent: Flowmeter for fluids—has turbine transducer and
volumetric sensor for simultaneous calibration.

Mark Kantrowitz, Erik Horskotte and ClLiff Joslyn;
“Answers to Frequently Asked Questions about Fuzzy Logic
and Fuzzy Expert Systems” Version 1.24 last Modified Feb.
20, 1996.
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1
VENT VALVE APPARATUS

FIELD OF THE INVENTION

The present invention relates to a vent valve apparatus for
use with a system, for supplying breathable gas pressurised
above atmospheric pressure to a human or animal.

The invention has been developed primarily for use in
controlling the venting of washout gas in a continuous
positive airway pressure (CPAP) gas delivery systems used,
for example, in the treatment of obstructive sleep apnea
(OSA) and similar sleep disordered breathing conditions.
The invention may also be used in conjunction with suitable
mask and gas delivery system for the application of assisted
ventilation treatment.

The term *mask”™ is herein intended to include face masks,
nose masks, mouth masks, appendages in the vicinity of any
of these masks and the like.

=

BACKGROUND OF THE INVENTION

(5}

Treatment of OSA by CPAP flow generator systems
involves the continuous delivery of air (or breathable gas)
pressurised above atmospheric pressure to a patient’s air-
ways via a conduit and a mask. CPAP pressures of 4 cm H,O
to 22 ¢cm H.O are typically used for treatment of sleep 23
disordered breathing due to OSA and/or central apnea,
depending on patient requirements.

Treatment pressures for assisted ventilation can range up
to 32 em H,O and beyond, depending on patient require-
ments.

For either the treatment of OSA or the application of
assisted ventilation, the pressure of the gas delivered to
patients can be constant level, bi-level (in synchronism with
patient inspiration and expiration) or autosetting in level.
Throughout this specification the reference to CPAP is
intended to incorporale a reference Lo any one of, or com-
binations of, these forms of pressure delivery.

The prior art method for providing CPAP treatment
includes a vent for gas washout of the gas flow. The vent is ,
normally localed at or near the mask or in the gas delivery
conduit. The flow of gas through the vent is essential for
removal of exhaled gases from the breathing circuit.
Adequate gas washoul is achieved by selecting a vent size
and configuration that will allow a minimum safe gas flow
at the lowest operating CPAP pressure, which, typically can
be as low as, around 4 cm H,O for adults and 2 cm H,0 in
paediatric applications.

Existing vent configurations include single or multiple
holes, foam diffusers, slots and combinations thereof. A s
reference herein 1o a vent may be understood to include a
reference to one or more holes, foam diffusers, slots or any
combination of them.

The flow of gas from the gas delivery system through the
vent to atmosphere creates noise as the delivered gas, and 5
upon expiration the patient expired gas including CO,,
passes through the vent. Increasing CPAP pressure results in
more gas passing through the vent which in turn creates
more noise. Existing prior art vents produce excessive noise
when CPAP pressures are raised above about 4 cm H,O.
This noise can adversely affect patient and bed-partner
comfort. Existing vents are also inefficient as they allow
more gas through the vent than is required for adequate
exhaust gas washout and thereby require the flow generator
to provide more How than is necessary in order lo maintain 65
the required treatment pressure. Further, where treatment
gas is being supplied, such as oxygen, surplus treatment gas
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is vented and thereby wasted unnecessarily. A similar waste
occurs where the supplied gas is humidified.

It is an object of the present invention to overcome or al
least ameliorate one or more of these deficiencies of the prior
arl.

SUMMARY OF THE INVENTION

Accordingly, the invention provides a vent valve appara-
tus for use with a system for supplying breathable gas
pressurised above atmospheric pressure to a human or
animal, the apparatus includes a gas washout vent, a vent
valve adapted to progressively restrict the flow area of the
washout vent, and a pressure sensitive vent valve control
means adapted to progressively cause said vent valve to
restrict the flow area of the gas washout vent in response to
increases in the pressure of the gas supply, thereby substan-
tially regulating the volumetric flow of gas and/or CO, gas
through the washout venl over a range of gas supply
pressures.

Preferably, the system supplies breathable gas to a human
patient.

The breathable gas is desirably air.

In an embodiment of the invention, the gas washout vent
consists of an orifice having the shape of an outwardly
diverging truncated cone and the vent valve is a comple-
mentary cone shaped plug. The rim of the cone shaped
orifice acts as a valve scal for the cone shaped plug.

Desirably, the pressure sensitive vent valve control means
includes an elastic diaphragm connected to the vent valve
such that displacement of the diaphragm results in displace-
ment of the vent valve. In an embodiment, the diaphragm is
produced from a rubber or other elastic diaphragm stretched
over a circular orifice. The vent valve is preferably con-
nected to the rubber by a connection means that allows for
the stroke of the vent valve to be adjusted.

The vent valve is desirably attached to the centre of the
rubber diaphragm by a connection means such as a rod, the
rod being operatively connected ta both the vent valve and
the diaphragm.

In a preferred embodiment, the vent valve and diaphragm
are directly connected by the rod. The rod is preferably rigid,
such that movement of the diaphragm is directly propor-
tional to the movement of the vent valve.

In another embodiment, the connection means include a
lever assembly connecting the vent valve to the diaphragm
50 as to permit differing ratios of movement and mechanical
advantage of the vent valve relative to the diaphragm.

Such an assembly can include a tension means that
opposes the movement of the diaphragm caused by increas-
ing gas supply pressure so as to bias the vent valve 1o a
position where the flow area of the orifice is maximised.

It will be understood that the orifice covered by the
diaphragm need not be circular and can be any convenient
shape.

In one preferred configuration, the vent valve apparatus is
provided in a branch connection from a mask. In another
preferred configuration, the vent valve apparatus is provided
in an air supply conduit substantially adjacent the mask.

In a further embodiment, the vent valve apparatus
includes an acrodynamic member such as an aerofoil or
wing. The member is disposed in the air supply conduit by
a biased pivol mechanism and has an axis of rotation
transverse to the direction of gas flow. Gas passing through
the conduit causes the acrodynamic member 10 generate lift
and to be rotatably displaced in proportion to the velocity of
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the gas flowing through the conduit. As the gas velocity
increases the acrodynamic member produces increase lift
and the resulting rotational displacement is transmitted (o
the vent valve which resiricts the flow area of the washout
vent. The vent valve is preferably biased open to a maximum
washout vent flow area by a tension means such as a spring,.

In a further preferred embodiment an acrodynamic mem-
ber is suspended in a branch of the conduit and adapted for
rotation aboul an axis transverse to the branch. Rotation
around the axis is in response o the gas flow, which is
proportional to the pressure in the conduit. The member is
connected to the vent valve such that as the pressure in the
conduil increases the rotational displacement of the aerody-
namic member causes corresponding movement of the vent
valve, resulting in a reduction of the flow area of the washout
vent, A tension means is adapted 1o bias the vent valve, such
as a spring, operates on the acrodynamic member to oppose
the rotation caused by the gas flow on the aerodynamic
member. The tension means biases the acrodynamic member
in a rotational direction opposite (o the direction induced by
the gas flow entering the branch from the conduit.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodimenis of the invention will now be
described, by way of examples only, with reference to the
accompanying drawings in which:

IIG. 1 is a schematic sectional side view of a vent valve
apparatus according to the first embodiment of the inven-
tion;

FIG. 2 is a schematic sectional side view of a vent valve
apparatus is according to a second embodiment of the
invention; and

FIG. 3 is a schematic sectional side view of a vent valve
according to a third embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIG. 1, there is shown a vent valve apparatus
10 according to a first embodiment of the invention. The
vent valve apparatus 10 is connected to a mask (not shown)
at 12. The mask is adapted to receive a continuous supply of
gas 13 above atmospheric pressure from a flow generator
(not shown) through a flexible conduit 14. The apparatus 10
includes a gas washout vent, in the form of a substantially
conical orifice 15 formed in a wall 16 of the pipe branch 17,
and a vent valve in the form of a substantially conical plug,
18. The rim 19 of the orifice 15 acts as a valve seat for the
plug 18. The apparatus 10 also includes a pressure sensitive

vent valve control means which includes an elastic dia- ~

phragm 20 stretched over a circular orifice 22 of the branch
17, and a rigid wire rod 23 connecting the plug 18 to the
centre of the diaphragm 20.

In this embodiment, the plug 18 is conical and the orifice
15 is cireular, In other embodiments (not shown), the plug
and the orifice are other complimentary shapes.

The orifice 15 provides an outlet for the removal of gas
upon patient expiration. Gas removal is aided by the con-
tinuous flow of gas pressurised above atmospheric pressure
flowing through the conduit 14 and to atmosphere through
the orifice 15.

As the air pressure in conduit 14 increases, corresponding
increases oceur in the air pressure adjacent diaphragm 20.
These pressure increases cause diaphragm 20 to bulge to the
position represented by phantom line 26. The displacement
of the centre of the diaphragm 20 results in corresponding
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displacement in the plug 18, causing the plug 18 to be drawn
into the orifice 15 thereby resiricting the flow of gases
through the vent orifice. In this way, the flow area of the vent
is restricted at higher delivery pressures thereby reducing
flow of gas through the orifice 15 compared to a fully open
orifice.

The apparatus can be calibrated by adjusting the length of
the wire rod 23 between the plug 18 and the diaphragm 20.

The vent valve apparatus 10 thereby maintains the airflow
through the vent at, or at least near, the optimum safe
minimum amount. This has the effeet of reducing the noise
produced at higher CPAP pressures, compared 1o the noise
emitted by a similar orifice without the vent valve. A quicter
vent improves patient and bed-partner comfort. An addi-
tional benefit provided by the invention is the reduction in
the amount of wasted gas forced through the vent unneces-
sarily at higher CPAP treatment pressures.

A prototype of the first embodiment of the invention
shown in FIG. 1 has been tested over a range of CPAP
treatment pressures utilising the present Applicant’s Sulli-
van™ flow generator made by ResMed Limited and Sulli-
van™ mask frame (fitted with Series 3 Sullivan™ Bubble
Cushion™ modified in accordance with the teaching of this
invention. This prototype was also tested without the conical
plug 18. The results of the tests are summarised in the table
below:

TABLE 1

Performance Comparison for Prototype Vent Valve Apparatus With and
Without the Conical Plug
With Without
CPAP Pressure  Air Flow Sound Pressure  Air Flow  Sound Pressure
emH20 Ifm Level dB (A) I/m Level dB (A)
4 11.2 3.1 119 364
10 14.4 46.8 19.5 48.4
18.5 9.0 527 267 551

As the results show, the prototype vent valve according to
the first embodiment of the invention maintained a substan-
tially constant air flow through the vent over a wide range of
CPAP treatment pressures compared to the large variation
exhibited by a similar mask without the conical plug.
Further, at all pressures, the noise produced by the mask
using the vent valve apparatus according to the first embodi-
ment of the invention was less than the same mask without
the conical plug.

Referring now to FIG. 2, there is shown a vent valve
apparatus according 1o a second embodiment of the inven-
tion. Like reference numerals to those used in FIG. 1 will be
used to indicate like features in FIG. 2. This second embodi-
ment functions in the same way as the first embodiment in
that an increase in pressure in the conduit 14 causes the
diaphragm 20 to bulge and draw the plug 18 into the
washout valve orifice 15, thereby restricting the How of gas
through that orifice.

A third embodiment of the present invention is shown in
FIG. 3. Once again, like reference numerals are used to
indicate like features. This third embodiment includes an
aerodynamic member, in the form of wing 30, which is
disposed in conduit branch 17 and adapted to pivot about an
axis transverse 1o the direction of the gas flow along the
conduit branch 17. The wing 30 is connected to a pivot
mechanism, indicated generally at 31, which includes a
connecting rod 33 and pilot joint 34. The connecting rod 33
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and pivot joint 34 operatively connects the plug 18 to the
wing 30. is used to bias the wing 30 and plug 18 to a position
where the flow area of orifice 15 is maximized. As gas
supply 13 is forced through the conduit 14, branch 17 and
over the wing 30, the wing generates lift which opposes the
spring and causes displacement of the wing to the position
shown by phantom line 37, thereby drawing plug 18 into
orifice 15 as shown by phantom line 32 and, thercby
reducing the flow area of the gas washout orifice 15.
Accordingly, the higher the pressure and flow rate of air
passing through the branch 17 of the conduit 14, the more lift
is produced by the wing and the more the flow area of the
washout vent orifice 15 is restricted.

As with the earlier embodiments described above, this
maintains a substantially constant air flow through the
washout vent orifice.

Although the invention has been described with reference
to specific examples, it will be appreciated by those skilled

in the art that the invention may be embodied in many other -

forms.

I claim:

L. A vent valve apparatus for use with a system for
supplying breathable gas pressurized above atmospheric
pressure to a human or animal, the apparatus includes a gas

washout vent defined by an orifice having the shape of an =

outwardly diverging truncated cong, a vent valve having the
shape of a cone shaped plug complimentary to the shape of
the washout vent, the vent valve adapted to progressively
restrict the flow area of the washout vent, and a pressure
sensilive vent valve control means adapted lo progressively
cause said vent valve to restrict the flow area of the gas
washout vent in response to increases in the pressure of the
gas supply, thereby substantially regulating the volumeiric
flow of gas and or CO, through the washout vent over a
range of gas supply pressures.

2. An apparatus as claimed in claim 1, wherein the rim of
the cone shaped orifice acts as a valve seat for the cone
shaped plug.

3. An apparatus as claimed in claim 1, wherein the vent
valve apparatus is provided in a branch connection from a
mask.

4. An apparatus as claimed in claim 1, wherein, the vent
valve apparatus is provided in an air supply conduit sub-
stantially adjacent the mask.

5. A vent valve apparatus for use with a system for
supplying breathable gas pressurized above atmospheric
pressure to a human or animal, the apparatus comprising:

a gas washout vent;

avent valve adapted to progressively restrict the flow area ¢

of the washout vent;

a pressure sensitive vent valve control means, including
an elastic diaphragm, produced from a rubber or other
clastic diaphragm stretched over a circular orifice,

connected to the vent valve such that displacement of 5

the diaphragm results in displacement of the vent valve,
adapted to progressively cause said vent valve to
restrict the flow area of the gas washout vent in
response o increases in the pressure of the gas supply,
thereby substantially regulating the volumetric flow of
gas and or CO, through the washout vent over a range
of gas supply pressures; and
means for connecting the vent valve to the rubber dia-
phragm to allow for the stroke of the vent valve 1o be
adjusted.
6. An apparatus as claimed in claim 5, wherein the vent
valve is attached to the centre of the rubber diaphragm and
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said connection means 1s a rod, the rod being operatively
connected to both the vent valve and the diaphragm.

7. An apparatus as claimed in claim 6, wherein the vent
valve and diaphragm are directly connected by the rod,

8. An apparatus as claimed in claim 7, wherein the rod is
rigid, such that movement of the diaphragm is direcily
proportional to the movement of the vent valve.

9. An apparatus as claimed in claim 5, wherein the
connection means includes a lever assembly connecting the
vent valve to the diaphragm so as to permit differing ratios
of movement and mechanical advantage of the vent valve
relative to the diaphragm.

10. An apparatus as claimed in claim 9, wherein the lever
assembly includes a tension means that opposes the move-
ment of the diaphragm caused by increasing gas supply
pressure so as Lo bias the vent valve o a position where the
flow area of the orifice is maximised.

11. A vent valve apparatus for use with a system for
supplying breathable gas pressurized above atmospheric
pressure to a human or animal, the apparatus comprising:

a gas washout vent;

avent valve adapted to progressively restrict the flow arca

of the washout vent; and

a pressure sensitive vent valve control means adapted io

progressively cause said vent valve to restrict the flow
area of the gas washout vent in response (o increases in
the pressure of the gas supply, said vent valve control
means including an acrodynamic member suspended in
a branch of the conduit and adapted for rotation about
an axis transverse to the branch, thereby substantially
regulating the volumetric flow of gas and/or CO,
through the washout vent over a range of gas supply
pressures.

12. An apparatus as claimed in claim 11, wherein the
member is connected to the vent valve such that as the
pressure in the conduil increases the rotational displacement
of the aerodynamic member causes corresponding move-
ment of the vent valve, resulting in a reduction of the flow
arca of the washout vent.

13. A vent valve apparatus for use with a system for
supplying breathable gas pressurized above atmospheric
pressure to a human or animal, the apparatus comprising:

a gas washout venl;

avent valve adapted to progressively restrict the flow area

of the washout vent; and

a pressure sensitive vent valve control means adapted to

progressively cause said vent valve to restrict the flow
area of the gas washout vent in response to increases in
the pressure of the gas supply, said vent valve control
means including an aerodynamic member disposed in
the air supply conduit by a biased pivot mechanism and
baving an axis of rotation transverse 1o the direction of
gas flow whereby gas passing through the conduit
causes the aerodynamic member to generate lift and to
be rotatably displaced in proportion to the velocity of
the gas flowing through the conduit thereby substan-
tially regulating the volumetric flow of gas and/or CO,
through the washout vent over a range of gas supply
pressures.

14. An apparatus as claimed in claim 13, wherein as the
gas velocity increases the aerodynamic member produces
increase lift and the resulling rotational displacement is
transmitted to the vent valve which restricts the flow area of
the washout vent.

15. An apparatus as claimed in claim 13, wherein the
aerodynamic member is an aerofoil.



6,006,748

7

16. An apparatus as claimed in claim 13, wherein the
aerodynamic member is a wing.

17. An apparatus as claimed claim 13, wherein the vent
valve is biased open 1o a maximum washout vent flow area
by a tension means.

18. An apparatus as claimed in claim 17, wherein the
tension means is a spring.

19. An apparatus as claimed in claim 17, wherein a
tension means is adapted to bias the vent valve, the tension

w
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means operates on the aerodynamic member to oppose the
rotation caused by the gas flow on the aerodynamic member,
whereby the tension means biases the acrodynamic member
in a rotational direction opposite to the direction induced by
the gas flow entering the branch from the conduit.

20. An apparatus as claimed in claim 19, wherein the
tension means is a spring.
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A VENT VALVE APPARATUS
Field of the Inventivn

The present invention relates to a vent valve apparaws for use with a system
for mppl_vmg breathable gas pressurised above atmospheric pressure to a human or
animal. : .

The invention has been developed primarily for use in controlling the venting
of washout gas in a continuous positive airway pressure (CPAP) gas delivery systems
used, for example, in the weatment of obstructive sleep apnea (OSA) and similar sleep
disordered breathing conditions. The invention may also be used in conjunction with
suitable mask and gas delivery system for the application of assisted ventilation
treatment.

The term "mask" is herein intended to include face masks, nose masks mouth
masks, appendages in the vicinity of any of these masks and the like.

Background of the Invention

Treatment of OSA by CPAP flow generator systems involves the contimious
delivery of air (or breathable gas) pressurised above atmospheric prefssure to a patient's
airways via a conduit and a mask. CPAP pressures of 4 cm HpO to 22 ¢m HpO are

typically used for treatment of sleep disordered breathing due to OSA aud!or central
apnea, depending on patient requirements.

Treatment pressures for assisted ventilation can range up to 32 cm HpO and
beyond, depending on patient requirements.

For either the treatment of OSA or the application of assisted ventilation, the
pressure of the gas delivered to patients can be constant level, bi-level (in synchronism
with patient inspiration and expiration) or autosetting in level, Throughout this
specification the reference to CPAP is intended to incorporate 2 reference to any one
of, or combinations of, these forms of pressure delivery.

The prior art method for providing CPAP treatment includes a vent for gas
washout of the gas flow. The vent is normally located at or near the mask or in the gas
delivery conduit. The flow of gas through the vent is essential for removal of exhaled
gases from the breathing circuit. Adequarte gas washout is achieved by selecting a vent
size and configuration that will allow a minimum safe gas flow at the lowest operating
CPAP pressure, which, typically can be as low as, around 4 cm Hp0 for adults and
2 cm H7O in paediatric applications.

Existing vent configurations include single or multiple holes, foam diffusers,
slots and combinations thereof. A reference herein to a vent may be understood to
include a reference to one or more holes, foam diffusers, slots or any combination of
them. ;

The flow of gas from the gas delivery system through the vent w0 atmosphere
creates noise as the delivered gas, and upon expiration the patient expired gas including
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COy, passes through the vent, Increasing CPAP pressure results in more gas passing
through the vent which in trm creates more neise. Existing prior art vents produce
excessive noise when CPAP pressures are raised above about 4 cm HpO. This noise
can adversely affect patient and bed-partner comfort. Existing vents are also inefficient
as they allow more gas through the vent than is required for adequate exhaust gas
washout and thereby require the flow generator to provide more flow than is necessary
in order to maintain the required treatment pressure. Further, where treatment gas is
being supplied, such as oxygen, surplus treaunent gas is vented and thereby wasted
unnecessarily, A similar waste occurs where the supplied gas is humidified. I

It is an object of the present invention to overcome or at least amelioraze one
or more of these deficiencies of the prior art.

Summary of the Invention

Accordingly, the invention provides a' vent valve apparatus for use with a
system for supplying breathable gas pressurised above atmospheric pressure to 2 human
or animal, the apparams includes a' gas washout vent, a vent valve adapted to
progressively restrict the flow area of the washout vent, and a pressure sensitive vent
valve contro]l means adapted to progressively cause said vent valve to restrict the flow
area of the gas washout vent in response to increases in the pressure of the gas supply,
thereby substantiaily regulating the volumetric flow of gas and/or COp gas through the
washout vent over a range of gas supply pressures.

Preferably, the system supplies breathable gas to a human patient.

The breathable gas is desirably air.

In an embodiment of the invention, the gas washow vent consists of an orifice
having the shape of an outwardly diverging truncated cone and the vent valve is a
complementary cone shaped plug. The rim of the cone shaped orifice acts as a valve
seat for the cone shaped plug.

Desirably, the pressure sensitive vent valve control means includes an elastic
diaphragm connected to the vent valve such that displacement of the diaphragm results
in displacement of the vent valve. In an embodiment, the diaphragm is produced from
a rubber or other elastic diaphragm stretched over a circular orifice. The vent valve is
preferably connected to the rubber by 2 connection means that allows for the stroke of
the vent valve to be adjusted.

The vent valve is desirably attached to the centre of the rubber diaphragm by a
connection means such as a rod, the rod being operatively connected to both the vent
valve and the diaphragm. . :

In a preferred embodiment, the vent valve and diaphragm are directly
connected by the rod. The rod is preferably rigid, such that movement of the
diaphragm is directly proportional to the movement of the vent valve.
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In another embodiment, the connection means include a lever assembly
connecting the vent valve to the diaphragm 5o as to permit differing ratios of movement
and mechanical advantage of the vent valve relative to.the diaphragm.

Such an assembly czn include a tension means that opposes the ‘movement of
the diaphragm caused by increasing gas supply pressure so as 10 bias the vent valve to a
position where the flow area of the orifice is maximised.

It will be understood that the orifice covered by the diaphragm need not be
circular and can be any convenient shape.

In one preferred configuration, the vent valve apparatus is provided in a branch
connection from a mask. In another preferred configuration, the vent valve apparatus is
provided in an air supply conduit substantially adjacent the mask.

In a further embodiment, the vent valve apparatus includes an aerodynamic
member such as an aerofoil or wing. The member is disposed in the air supply conduit
by a biased pivot mechanism and has an axis of rotation transverse to the direction of
gas flow. Gas passing through the conduit causes the aerodynamic member to generate
lift and to be rotatably displaced in proportion to the velocity of the gas flowing
through the conduit, As the gas velocity increases the aerodynamic member produces
increase lift and the resulting rotational displacement is transmitted to the vent valve
which restricts the flow area of the washout vent. The vent valve is preferably biased
open o a2 maximum washout vent flow area by a tension means such as a spring.

In a further preferred embodiment an aerodynamic member is suspended in a

" branch of the conduit and adapted for rotation about an axis transverse to the branch.

Rotation around the axis is in response to the gas flow, which is proportional 1o the
pressure in the conduit. The member is connected to the vent valve such that as the
pressure in the conduit increeses the rotational displacement of the aerodynamic
member causes corresponding movement of the vent valve, resulting in a reduction of
the flow area of the washout vent. A tension means is adapted to bias the vent valve,
such as a spring, operates on the aerodynamic member to oppose the rotation caused by
the gas flow on the aerodynamic member. The tension means biases the aerodypamic
member in a rotational direction opposite to the direction induced by the gas flow
entering the branch from the conduit.
Briel Description of the Drawings

Preferred embodiments of the invention will now be described, by way of
examples only, with reference [o the accompanying drawings in which:

Figure 1 is a schematic sectional side view of a vent valve apparatus according
to the first embodiment of the invention; _

Figure 2 is a schematic sectional side view of a vent valve apparatus according
to a second embodiment of the invention; and :

/
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Figure 3 is a schematic sectional side view of a vent valve according to a third

embodiment of the invention. '
Description of the Preferréd Embodiments

Referring to Figure 1, there is shown a vent valve apparatus 10 according to a
first embodiment of the invention. The vent valve apparatus 10 is connected to 2 mask
(not shown) at 12. The mask is adapted to receive a continuous supply of gas 13 above
atmospheric pressure from a flow generator (not shown) through a flexible conduit 14.
The apparatus 10 includes a gas washout vent, in the form of & substantially conical
orifice 15 formed in 2 wall 16 of the pipe branch 17, and a vent valve in the form of a
substantially conical plug 18. The rim 19 of the orifice 15 acts as a valve seat for the
plug 18. The appararus 10 also includes a pressure sensitive vent valve control means
which includes an elastic diaphragm 20 stretched over 2 circular orifice 22 of the
branch 17, and a rigid wire rod 23 connecting the plug 18 ito the centre of the
diaphragm 20.

In this embodiment, the plug 18 is conical and the orifice 15 is circular. In
other embodiments (not shown), the plug and the crifice are other complimentary
shapes. ' _

The orifice 15 provides an : outlet for the removal of gas upon patient
expiration. Gas removal is aided by the continuous flow of gas pressurised above
atmospheric pressure flowing through the conduit 14 and to atmosphere through the
orifice 15.

As the air pressure in conduit 14 increases, corresponding increases occur in
the air pressurs adjacent diaphragm 20. These pressure increases cause diaphragm 20
1o bulge to the position represented by phantom line 26. The displacement of the centre
of the diaphragm 20 results in corresponding displacement in the plug 18, causing the
plug 18 to be drawn into the orifice 15 thereby restricting the flow of gases through the
vent orifice. In this way, the flow area of the vent is restricted at higher delivery
pressures thereby reducing flow of gas through the orifice 15 compared to a fully open
orifice. ’

The apparams can be calibrated by adjusting the length of the wire rod 23
between the plug 18 and the diaphragm 20. ‘

The vent valve apparatus 10 thereby maintains the airflow through the vent at,
or at least near, the optimum safe minimum amount. This has the effect of reducing the
noise produced at higher CPAP pressures, compared to the noise emitted by a similar
orifice without the vent valve. A quieter vent improves patient and bed-partuer
comfort. An additional benefit provided by the invention is the reduction in the amount
of wasted gas forced through the vent uvnmecessarily at higher CPAP treatment
pressures.
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A prototype of the first embodiment of the invention shown in Figure 1 has
been tested over 2 range of CPAP treatment pressures utilising the present Applicant's
Sullivan™ V flow generator made by ResMed Limited and Sullivan™ mask frame (fitted
with Series 3 Sullivan™ Bubble Cushion™) modified in accordance with the teaching of
this invention. This prototype was also tested without the conical plug 18. The results
of the tests are summarised in the table below:

TABLE1
Performance Comparison for Prototype Vent Valve Apparatns
With and Without the Conical Plug
CPAP Pressure | With Without
couH20 Air Flow Sound Pressure | Air Flow Sound Pressure
I/m Level dB(A) m Level dB(A)
4 11.2 34.1 11.9 36.1
10 14.4 46.8 19.5 48.4
18.5 9.0 52.7 26.7 S0

As the results show, the prototype vemt valve according to the first
embodiment of the invention maintained a substantially constant air flow through the
vent over a wide range of CPAP treatment pressures compared 1o the large variation
exhibited by a similar mask without the conical plug. Further, at all pressures, the
noise produced by the mask using the vent valve apparatus according to the first
embodiment of the invention was less than the same mask without the conical plug.

Referring now to Figure 2, there is shown a vent valve apparatus according to
a second embodiment of the invention. Like reference numerals to those used in Figure
1 will be used to indicate like features in Figure 2. This second embodiment functions
in the same way as the first embodiment in that an increase in pressure in the conduit
14 causes the diaphragm 20 to bulge and draw the plug 18 into the washout valve
orifice 15, thereby restricting the flow of gas through thAT orifice,

A third embodiment of the present invention is shown in Figure 3. Once
again, like reference numerals are used to indicate like features, This third embodiment
includes an aerodynamic member, in the form of wing 30, which is disposed in conduit
branch 17 and adapted to pivot about an axis transverse to the direction of the gas flow
along the conduit branch 17. The wing 30 is connected to a pivot mechanism, indicated
genperally at 31, which includes 2 connecting rod 33 and pivor joint 34. The connecting
rod 33 and pivot joint 34 operatively commects the plug 18 to the wing 30. A spring 36
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is used to bias the wing 30 and plug 18 to a position where the flow area of orifice 15
is maximized. As gas supply 13 is forced through the conduit 14, branch 17 and over
the wing 30, the wing generates lift which opposes the spring and causes.displacement
of the wing to the position shown by phantom line 37, thereby drawing plug 18 into
orifice 15 as shown by phantom line 32 and, thereby reducing the flow area of the gas
washout orifice 15. Accordingly, the higher the pressure and flow rate of air passing
through the branch 17 of the conduit 14, the more lift is produced by the wing and the
more the flow area of the washout vent orifice 15 is restricted.

As with the earlier embodiments described above, this maintains a substantially
constant air flow through the washout venr orifice.

Although the invention has been described with reference to specific examples,
it will be appreciated by those skilled in the art that the invention may be embodied in
many other forms. :
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A vent valve apparatus for use with a system for supplying breathable
above atmospheric pressure 10 2 human or animal, the apparams

An apparams as claimed in claim 1, wherein the breathable gas is air.
An apparatus as claimed in claim 1, wherein the gas washout vent

consists of an Yrifice having the shape of an outwardly diverging truncated cone and the
15 vent valve is a domplementary cone shaped plug.

3 .5'. An apparatus as claimed in claim &, wherein the rim of the cone
sba.ped orifice acts as a valve seat for the cone shaped plug.
6. An apparatus as claimed in claim 1, wherein the vent valve apparatus
is provided in a branch connection from 2 mask. )
20 g, An apparatus as claimed in claim 1, wherein, the vent valve apparatus
is provided in an air supply conduit substantially adjacent the mask.
8. An apparatus as claimed in claim f, wherein the pressure sensitive
32/3});, vent valve co means includes an elastic diaphragm connected to the vent valve such

that displacement of the diaphragm results in displacement of the vent valve.
An apparatus as claimed in claim 8, wherein the diaphragm is
m a rubber or other elastic diaphragm stretched over a circular orifice.
apparatus as claimed in claim 9, wherein the vent valve is
connscted to thi rubber diaphragm by a connection means that allows for the stroke of
the vent valve to B¢ adjusted. ¢
30 ““11.  An apparatus as claimed in claim 187 wherein the vent valve is
atiached 1o the cenmre of the rubber diaphragm and said connection means is a rod, the
rod bcmg operatively connected to both the vent valve an %the diaphragm.
"1,2. ~ An apparatus as claimed in claim 11 wherein the vent valve and
diaphragm are directly connected by the rod. :
as 218, An apparatus as claimed in claim 12 wherein the rod is rigid, such
that movement of the diaphragm is directly propomuml to the movement of the vent
valve. | o
" 14, An apparats as claimed in claim lg,’-whmin the conmection means
includes a jever assembly compecting the vent valve to the diaphragm so as to permit

produced
10,
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differing ratios of movement and mechanical advantage of the vent valve relative to the
diaphragm. i

""15.  An apparaws as claimed in claim 14, wherein the lever assembly
includes a tension means that opposes the movement of the diaphragm caused by
increasing gas supply pressure so as to bias the vent valve to a position where the flow
area of the orifice is maximised.

6. An apparatus as claimed in claim 1, wherein the vent valve apparatus
includes ap aerodynamic member disposed in the air supply conduit by a biased pivot
mechanism) and having an axis of rotation wansverse to the direction of pas flow
whereby gas\passing through the conduit causes the aerodynamic member to generate
lift and to be\ rotatably displaced in proportion to the velocity of the gas flowing
th:ongh the congiuit.

£ 17'. An apparatus as claimed in claim 16, wherein as thé gas velocity

increases the aerodynamic member produces increase lift and the resulting rotational
displacement is transmitted to the vent valve which restricts the flow area of the
washout vent. .

.18 An apparatus as claimed in claim 16, wherein the aerodynamic

member is an aerofoil.

219, An apparatus as claimed in claim 16 whercm the aerodynamic
membél_: is a wing. =

" 20. An apparatus as claimed claim 16, wherein the vent valve is biased
open to 2 maximum washout vent flow area by a tension means.

=y 3l An apparamus as claimed in ¢laim '26, wherein the tension means is a
Spring.

22 An apparatus as claimed in claim 1, wherein the vent valve apparatus
includes an aekodynamic member suspended in a branch of the conduit and adapted for
rotation about ah axis transverse to the branch. L8

" 25 An apparatws as claimed ip claim 2%, wherein the member is
comecte& to the vent valve such that as the pressure in the conduit increases the
rotational displacement of the aerodynamic member causes corresponding movement of
the vent valve, resulting in a reduction of the flow area, of the washout vent.

:124.  An apparams as claimed in claim 20 wherein a tension means is
adapted 1o bias the vent valve, the tension means operates on the acrodynamic member
1o oppose the rotation caused by the gas flow on the aerodynamic member, whereby the
tension means biases the aerodynamic member in 2 rotational direction opposire to the
direction induced by th= gas flow entering the branch.from the conduit,

//~25.  An apparaws as claimed in claim 24, wherein the tension meaps is 2

spring.
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ABSTRACT

A vent valve apparatus (10) for use with a system for supplying breathable gas
pressurised above atmospheric pressure to a human or animal. The apparatus (10)
includes a gas washout vent (15), a vent valve (18) adapted to progressively restrict the
flow area of the washout vent (15), and a pressure sensitive vent valve control means
(20,22,23). The control means is adapted to progressively cause the vent valve (18) o
restrict the flow area of the gas washout vent (15) in response to increases in the
pressure of the gas supply, thereby substantially regulating the volumetric flow of gas
and/or CO7 gas through the washout vent (15) over a range of gas supply pressures.
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38730.830026.000 PATENT

Attorney’'s Docket No.

COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL. DESIGN, NATIOMNAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL,
CONTINUATION QR C-i-P) ;

As a below named inventor, | hereby declare that:
TYPE OF DECLARATICON

This declaraticn is of the following type:
(check one agplicable itam below)

Eﬁ original,
O design.
[ supplemental.

NOTE: If the declaration is for an International Application being fled as a divisionai, continuation ar
continuation-in-cart aoplication, do rot check next item; check appropriate one of last three items.

O national stage of PCT.

NQTE: If ene of the jollowing 3 iterms apply, then compiete and also attach ACCED PAGES FCR CIVISICNAL,
CONTINUATICN OF C--F.

O divisional.
O continuation.
D continuation-in-part (C-I-F).
INVENTORSHIP IDENTIFICATION

WARNING: If the inventors are each not the inventors of afl the claims, an explanation of the facts, including
the ownzrship of all the claims at the time the last claimed invertion was made, should be submitted.

My residencs, post office address and citizenship are as stated below, next to my name,
| believe that | am the criginal, first and sole inventor (If cnly one name is listed befow) or
an original, first and joint inventor (if plural names are listed below) of the subject matter
that is claimed, and for which a patent is sought on the invention entitled:

TITLE OF INVENTION

VENT VALVE APPARATUS

(Declaration and Power of Attomey [1-1]—page 1 of 7)
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SPECIFICATION IDENTIFICATION

the specification of which:
(complete (a), (b) or {c))

{a) O is attached hereto. _

NOTE: “The following 2 inations of supplied in an cath or declaration filed on the acplication
filing cate with 2 specification are accepracie as minimurss for identifving a soecification and compliance
with any one of tne items below will be acceoted as compiying with the icentification requirement of
37 CFR 1.63; :

“{1) name of inventor(s), anc reference to an arached specificarion which is both arached
ta the oath or dec'aration at the time of execution and submitted with the cath or deciaration
on fling; .

“(2) name of inventors), anc attomey docket number which was on the specification as filec;

or

“(3) name of inventorfs), and title whicn was on the specification as filec.”
Naotice of July 13, 1995 (1177 O.G. 80).-

() O was filed on as O Serial No. 0 /.
or :
and was amended on (if applicatie).

NOTE: Amendments files aftar the original pagers are degositec with the PTO that conain new matler are
not accorced a filing cate by being referred to in the deciaration. Aczarcingly, the amencments invoived
are those filad with the apoiicaticn pacers ¢r, in the csse of a sugoiemental deciaration, are those
amendments claiming marter not encompassed in the onginal statement of invention or claims. See
37 CFR 1.67.

NOTE: "The following combinations of information sugalied in en sath or declaration iied after the fling gate
are acceptabie as minimums for identifying a saecification and campliance with any ane of the items
below will bs accepted s complying with the identificaticn requirement of 37 CFR 1.63:

“'1) name of inventer{sh and icaticn number | isting of the series code and ihe seral
number; 2.5..08/123,456);

“2) narme of inventorfs), serfal aumber and fiiing date;

“3) narme of inventor(s) anc atarmey docket nurnber wiich was on the soecification as filed;

“(4) name of invenions), title which was on the specification as filed and filing date;

“(5) name of inventor(s), litle which was an the specification as filed and reference ta an
attached specification which is both attacked to the cath or ceclaration at the lime of execution
and submitted with the cath cr declaration; or

*“(§) name of inventorfs), title which was an the specification as filed and aczompanied by
a cover letier accurately icentifying the apalication for which it was intenced by either the
application number isting of the series coce and the serial number; 2.4.,08/123,458j, ar
seral number and filing date, Absent any statement(s) ta the contrary, it will be presumec that

_— the application filed in the PTQ is the application which the inventcr(s) executed by signing

the oath er geclaration.”
Natice of July 13, 1895 (1177 O.G. &0).

(o) O was described and claimed in PCT International Application No.
filed on and as

‘amended under PCT Article 12 on : (if any).

[Declaraticn and Power of Attomey [1-1}—page 2 of 7)
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ACKNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

| hereby state that | have reviewed and uncerstand the contents of the above-identified
specificaticn, including the claims, as amended by any amencdment referred to abave.

| acknowledge the duty to disclose information, which is material to patentability as
defined in 37, Code of Federal Regulations, § 1.58,

(also check the following items, if desirec)

M and which is material to the examinaticn of this application, namely, informaticn
where there is a substantial likeiinood that a reascnzbie Examiner would consider
it important in deciding whether to allow the appiication to issue as a patent,
and
O in compliance with this duty, there is attached an Information disclosure

statement, in accordance with 37 CFR 1.26.

PRIORITY CLAIM (35 U.S.C. § 115({a}-d))

| herety claim foreign priority benefits under Title 35, United States Cede, § 179(2)—d)
of any forsign application(s) for patent cr inventor's certificate or of any PCT intematicnal
apelication{s) designating at !least one country other than the United States of America listed
below and have also identified below any fcreign application(s) for patent or inventor's
certificate or any PCT intemational application(s) cesignating at least one country other than
the United States of America filed by me on the same subject matter having a filing date
befcre that of the application(s) of which priority is claimed.

(compiete (d) or (gj)

(@ O no such applications have been filed. .

(e) such applications have been filed as follows.

NOTE: Where item (c} is entered above and the Intemational Application which designated the U.S. itself c!aimed.
priomy check itemn (2), anter the details below and make the pricnty claim.

{Dectaration and Power of Attormey [1-1]—page 3 of 7)
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PRIOR FOREIGN/PCT APPLICATION(S] FILED WITHIN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119(a}{d)

COUNTRY (OR | APPLICATION NUMBER DATE OF FILING |PRIQRITY CLAIMED
INDICATE IF (day, month, year) |UNDER 37 USC 119
PCT)
Australia | PO3017 16 Oct 199¢ |XLYES NoC

OYES NODO

Z YES NO T

CYES NODD

— YES NO

CLAIM FOR BENEFIT OF PRICR U.S. PROVISICNAL APPLICATION(S)
(34 U.S.C. § 119(e))

| hereby claim the benefit under Title 35, United States Code, § 119(e} of any United
States provisional application(s) listed below:

PROVISIONAL APPLICATION NUMBER FILING DATE

/.

/.

/.

LAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S)
UNDER 35 U.S.C. 120 :

[0 The claim for the benefit of any such applications are set forth in the
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF
ATTORNEY FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN
PART (C-I-P) APPLICATION.

-

[Declaration and Power of Attomey [1-1]—page 4 of 7)
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ALL FOREIGN APPLICATION(S), IF ANY, FILED MORE THAN 12 MONTHS
{6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION

/

NOCTE: If the appfication fited more than 12 months from the filing cate of this application is a PCT filing forming
the basis for this application entering the United Statss as (1) the national stage, or (2} a continuation,
divisional, or - ion-in-part, then also pleta ADDED PAGES TO COMBINED DECLARATION
AND POWER OF ATTORNEY FOR DIVISIONAL, CONTINUATION OR C-i-P APPLICATION for benefit
of the pror U.S. or PCT application(s) under 35 U.S.C. § 120.

POWER OF ATTORMNEY

| hereby appeint the following attomey(s) and/or agent(s) to prosecute this application
and transact all business in the Patent and Trademark Office connected therewith.

(list name and registration number)
Richard A. Bachand, #25,107 Homer L. Knearl, #21,197 James A. Pinto, #P40,774

Carol W. Burton, #35,465 William J. Kubida, #29,664 Andrew D. Sorensen, $#33,606
William W. Cochran, #26,652 Stuart T. Langley, #33,940 John R. Wahl, #33,044
Earl C. Hanoock, #19,472 Lee R. Osman, #38,260

(check the following item, if applicable)

{0 Attached, as part of this declaration and power of attorney, Is the authorization
of the above-named attomey(s) to accept and follow Instructions from my
representative(s).

SEND CORRESPONDENCE TO DIRECT TELEPHONE CALLS TO:
{Name and telephone number)

Andrew D. Sorensen

Holland & Hart LIP . : Andrew D. Sorensen o
555 17th Street, Suite 3200 Telephone: (303) 295-8194
P. 0. Box 8749 Facsimile: (303) 295-8261

Denver, CO 80201-8749

DECLARATION

- | hereby declare that all statements madae herein of my own knowledge are true and that

all statements made on information and bellef are belleved to be true; and furtner that these

--statements were made with the knowledge that willful false statements and the like so made

are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United:

States Code, and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

(Declaration and Power of Attomey [1-1]—page 5 of 7)
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SIGNATURE(S)

NOTE: Carefully indicate the famiiy (or igst) name, as it should appesr on the filing recerpi wnd ail other
documents. .

Full name of sole or first inventor

Shane ) Douglas EOLLIS

(GIVEN NAME] (MIDOLE INITIAL GR NAME) FAMILY (OR LAST NAME]
Inventor's signature
Date = Country of Chtizenship ___Australia
Residencs Denistone, New South Wales, Australia

Post Office Address 12 Ellen Street
Denistone, New South Wales 2112
AUSTRALIA

Full name of second joint inventor, if any

(GIVEN NAME) {MIDDLE INITIAL OR NAME] FAMILY {OR LAST NAME)
Inventor's signature
Date Caountry of Citizenship
Residence

Post Office Address

Full name of third joint inventor, if any

(GIVEN MAME) {MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)
Inventor's signature .

Date Country of Citizenship

Residence

Post Office Address

(Declaration and Power aof An;nmey [1-1}—page 6 of )
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(check proper box(es) for any of the follcwing added page(s)
that form a part of this ceciaration)

Signature for fourth and subsequent joint inventers. Number of pages acced

. o

Signature by acministratortrix), executor{trix) or legal representatve for de-
ceased or incapacitated inventor. NumEer of pages added

Signature for inventor who refuses to sign or cannot be reached by persen
authorized uncer 37 CFR 1.47. Numter or pages acced

Adcded page for signature by cne jeint inventor an behalf of decezsad inventor(s)
where legal representative cannot be apgointed in time. (37 CFR 1.47)

CEEE

Added pages to combined declaration and pewer of attorney for divisional,
continuation, or continuation-in-gart {C-I-7) application.

O Number of paces added

Authorization of attoney(s) to accept and follow insiructions from representative.

(if no further pages form a part of this Declaration,
then end this Declaration with this page and check the following iem)

}{ This declaration ends with this page.

{Declaration and Power of Attomey [1-1]—page 7 of 7)
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PATE
Attorney Docket No. 38730.830025.00
Express Mail Label No. EM532283284U

i
LSETS
old ‘B

i

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of: |
Shane Douglas HOLLIS Examiner:
Serial No. Art Unit:

Filed: HEREWITH

For: VENT VALVE APPARATUS

CERTIFICATE OF MAILING BY EXPRESS-MAIL

Box PATENT APPLICATION
Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

The undersigned hereby certifies that the attached New Application
Transmittal; Specification, Claims and Abstract; Three (3) Sheets of Formal
Drawings: Combined Declaration and Power of Attorney (unsigned); Return Card;
and this Certificate of Mailing by Express Mail, relating to the above application,
were deposited as "Express Mail,” Mailing Label No. EM532283284US with the U.S.
Postal Service, addressed to Box Patent Application, Assistant Commissioner for
Patents, Washington, D.C., 20231, on this 16th day of October, 1997.

October j¢_, 1997 AL LA RS
Mailer ’
a
October\s ., 1987 O~ oy 4o

Andrew D. Sorensen, Reg. No. 33,606
Attorney for Applicant

HOLLAND & HART LLp

555 17th Street, Suite 3200

P.O. Box 8748

Denver, Colorado 80201-8749
Telephone: (303) 295-8194
Facsimile; (303) 295-8261

HH:797444 vi
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Patent and Trademark
Address: COMMISSIDNER OF PATENTS AND TRADEMARKS
Washington, 0.C. 20231

- %\ UNITED !.\.,‘3'55 DEPARTMENT OF COMMERCE
; Office

[ apeucanonnomser | FILING/RECEIPT DATE | FIRST NAMED APPLICANT [ ATTORNEY DOCKET NOJTILE |
OB/951, 387 10/16/97 HOLL 1S

5 3-:4751‘1 230026

' N222/020%
ANDREW D SORENSEN

HOLLAND & HART

ShE 17TH STREET SUITE 3200
F 0 BOX 2749

NOT ASSTENED

e 3312
DENVER CO S0201-8749
DATE MAILED: .
Q27097938
NOTICE TO FILE MISSING PARTS OF APPLICATION
Filing Date Granted
An Appimaﬂon Number and Filing Date have been assigned to this application. However, the items indicated below are missing. The
required item s identified below must be tjsatly submitied ALONG WITH THE PAYMENT OF A SURCHARGE for items 1 and
3-6 only of $ fora fge entity (J small entity in compliance with 37 CFR 1.27. The surcharge Is set forth in

37 CFR 1.16(e). Appllcamis given TWO MONTHS FROM THE DATE OF THIS NOTICE within which to file all required items and pay
any fees required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the extension
fee under the provisions of 37 CFR 1.136(a).

if quired items on this form are filed within the period set e tofal amount owed by applicant as a
d/rguﬁmy O smail entity (verified statement filed), Is $__/ ﬁzﬁ ;
1. The ory basic filing fee is:
B;;n?:;lfng.
O insufficient. D

licant must submit $ to complete the basic filing fee and/or file a verified small entity

staternant claiming such stalus (37 CFA 1.27).
2. Additional claim fees of $ / / IQ , Including any multiple dependent claim fees, are required.

Applicant must either submit the additional claim fees or cancel additional claims for which fees are due.

[ 3.The oath or declaration:

[ is missing.

O does not cover the newly submitled items.

[0 does not identify the application to which it applies.

[0 does not include the city and state or foreign country of applicant's residence.

An oath or declaration in compfiance with 37 CFR 1. €3, including residence information and identifying the application by
Ij/ﬁs above Application Number and Filing Date is required.

4. The signature(s) to the oath or declaration Is/are:

B issing

O by a person other than inventor or person qualified under 37 CFR 1.42, 1.43, or 1.47.

A properly signed oath or declaration in compliance with 37 CFR 1.63, idenlifying the application by the above

Application Number and Filing Date, is required.

O 5. The signature of the following joint inventor(s) is missing from the oath or declaration:

An oath or declaration listing the names of all inventors and signed by the omitted inventor(s), identifying this appfication by
the above Application Number and Filing Date, is required.

06.A$ - processing fee is required since your check was returned without payment (37 CFR 1.21(m)),

O 7. Your filing receipt was mailed in error because your check was retumed without payment.

(O 8. The application does not comply with the Sequence Rules.
See attached “Nolice to Comply with Sequence Rules 37 CFR 1.821-1.825."

J 9. OTHER:
Direct the response and any questions about this nofice to “Attention: Box Missing Parts.”

A copy of this notice MUST be returned with the response.

‘Customgr Service Center
Initial Patent Examination Division (703) 308-1202

FORM BTCEIEAY [FEV. 700y PART 1-ATTORNEY/APPLICANT CORY B ARCE 105 GAHORE
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PATENT
Attomney Docket No. 38730.830026.000
Express Mail Label No, EM263015979U8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
Shane Douglas HOLLIS

Examiner:
Serial No, 08/951,357 }

Art Unit: 3312
Filed: October 16, 1997
For: VENT VALVE APPARATUS

ANS OF MISSING PAR

Box MISSING PARTS
Assistant Commissioner of Patents
Washington, D.C. 20231

Sir:

In response to Notice to File Missing Parts of Application, enclosed are the following:

L.

ol

Combined Declaration and Power of Attorney.

Verified Statement Claiming Small Entity Status,

Copy of Notice to File Missing Parts of Application.

Check in the amount of $515.00 ($1,030.00 reduced by half for small entity status).

The Commissioner is hereby authorized to charge any deficiencies in the above-noted fees to
Deposit Account No. 08-2623.

April®\, 1998

HH:834967 v]

Respectfully submitted,

O © e
Andrew D. Sorensen, Reg. No. 33,606
Attorney for Applicant
HOLLAND & HART LLP
555 17th Street, Suite 3200
P.O. Box 8749
Denver, Colorado 80201-8749
Telephone: (303) 295-8194
Facsimile: (303) 295-8261
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PATENT
Attorney Docket No. 38730.830026.000
Express Mail Label No, EM263015979U8S

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
Shane Douglas HOLLIS

Examiner:
Serial No. 08/951,357

Art Unit: 3312
Filed: October 16, 1997 ;

For: VENT VALVE APPARATUS

CERTIFICATE OF MAILING BY EXPRESS MAIL

Box MISSING PARTS
Assistant Commissioner for Patents
‘Washington, D.C. 20231

Sir:

The undersigned hereby certifies that the enclosed CERTIFIED COPY OF PRIORITY
DOCUMENT (Australia Application No. PO 3017); TRANSMITTAL OF MISSING PARTS;
COMBINED DECLARATION AND POWER OF ATTORNEY; VERIFIED STATEMENT
CLAIMING SMALL ENTITY STATUS; COPY OF NOTICE TO FILE MISSING PARTS; CHECK
IN THE AMOUNT OF $515.00; RETURN CARD; AND THIS CERTIFICATE OF MAILING BY
EXPRESS MAIL relating to the above application, were deposited as “Express Mail,” Mailing Label
No. EM263015979US with the United States Postal Service, addressed to Box MISSING PARTS,
Assistant Commissioner of Patents, Washington, D,C. 20231, on this 9th day of April, 1998,

April 9, 1998 27, WY WYL eV =Y.
Mail

er

April™\, 1998 O r—
04/14/1956 AHAYES 00000004 08951357 Andrew D. Sorensen, Reg. No. 33,606
gé ;E%g% 3 55'33 gg Attorney for Applicant
03 F:303 " 55.00 OF HOLLAND & HART rie
555 17th Street, Suite 3200
P.0. Box 8749
‘Denver, Colorado 80201-8749
Telephone: (303) 295-8194
Facsimile: (303) 295-8261

DENVER:0834567.01
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Attorney's Decket No. _ 38730.830026.000 PATENT

.

. COMBINED DECLARATION AND POWER OF ATTORNEY

(ORIGINAL, DESIGN, NATIONAL STAGE OF PCT, SUPPLEMENTAL, DIVISIONAL,
CONTINUATION OR C-I-P)

As a below named inventor, | hereby declare that:
TYPE OF DECLARATION

This declaration is of the following type:

(check one applicable item below)

m original.
O design

O supplemental.
NOTE: If the declaration is for an International Application being fled as a divisional, continuation or
cantinuaticn-in-part appilication, do not check next ftem; check approprate one of last three items.

O national stage of PCT.
NOTE: If one of the following 3 items apply, then complete and alse attach ADDED PAGES FOR DIVISIONAL,
CONTINUATICN OR C-I-P.

[ divisional.
0O continuation.
O  continuation-in-part (C-I-P).
INVENTORSHIP IDENTIFICATION

WARNING: If the inventors are each not the inventars of all the claims, an explanation of the facts, inciuding
the ownership of all the elaims at the time the last claimed invention was made, should be submittad.

My residence, post office address and citizenship are as stated below, next to my name.
| believe that | am the original, first and scle inventor (if only one name Is listed below) or
an original, first and joint inventor (if plural names are listed below) of the subject matter
that is claimed, and for which a patent is sought on the Invention entitled:

TITLE OF INVENTION

VENT VALVE APPARATUS

(Declaration and Power of Attameay [1-1]—page 1 of 7)
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SPECIFICATION IDENTIFICATION

the specification of which:
(complete (a), (b) or (c)

(a) O is attached hereto.

NOTE: *The following combinations of information supplied in an cath or declaration filed on the asplication
filing oate with a specification are acceptable as minimums for identifying a specification and compliance
with any one of the items below will be accepted as complying with the icentification requirement af
37 CFR 1.83: i

“(1) name of inventor(s), anc reference to an attached specification which is both attached
to the cath or declaration at the time of execution and submitted with the oath or deslaration
on filing;

"{2) name of inventor(s), and attorney gocket number which was on the specification as filed;
or

"{3) name of inventor(s), and title which was on the specification as filed.”

Natice of July 13, 1985 (1177 O.G. 60).
(©) was flisd on October 16, 1997 asﬁSen‘ai No. 0 8/_951:357
or O :
and was amended on (if applicable).

NOTE: Amendments filed after the original papers are deposited with the PTO that contain new matier are
net accorded a filing date by being referred to in the declaration. Accardingly, the amendments involved
are those filed with the apoiication papers or, in the case of a supplemenial declaration, are those
amendments claiming marter not encompassed in the original statement of invention or claims. See

37 CFR 1.67. .

NOTE: *“The foliowing combinarions of inft i fied in an cath or declaration filed after the filing dare
are acceptable as minimums for identifying a specification and compliance with any one of the items
below will be d as ing with the identification requit w of 37 CFA 1.6

“(1) name of inventor(s), and application number (consisting of the seres cods and the serial
number; e.g.,08/123,456); .
*(2) name of inventor(s), serlal number and filing date;
“(3) narne of inventor(s) and attomey docket number which was on the soecification as filed;
“(4) name of inventar(s), titie which was on the specification as filed and filing cate;
“{5) name of inventor(s), title which was on the specification as filed and reference to an
. attached specification which is both attached to the cath or declaration at the time of execution
and submitted with the cath or declaration; or
*(6) name of inventor(s), title which was on the specification as filed and accompanied by
a cover letter accurately identifying the apolication for, which it was intenced by either the
fication number {consisting of the seres code and the serial number; e.9.,08/123,458), or
serial number and filing date. ABsent any statement(s) to the contrary, it will be presumec that
the application filec in the PTO Is the application which the inventor(s) executed by signing
the oath or ceclaration.”

Notice of July 13, 1995 (1177 O.G. 60).
(¢} O was described and claimed in PCT International Application No.
filed on and as
amended under PCT Article 19 on (if any).

{Declaration and Power of Attomey [1-1}—page 2 of 7)
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ACXNOWLEDGEMENT OF REVIEW OF PAPERS AND DUTY OF CANDOR

| hereby state that | have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amencment referred to above.

| acknowledge the duty ‘o disclose information, which is material to patentability as
defined in 37, Code of Federal Regulations, § 1.56,

(also check the following items, if desired)

and which is material to the examination of this application, namely, information

where there is a substantial likelihood that a reasonable Examiner would consider

it important in deciding whether to allow the appiication to issue as a patent,

and

0O in compliance with this duty, there is attached an information disclosure
statement, in accordance with 37 CFR 1.96.

PRIOCRITY CLAIM (35 U.S.C. § 115(z-a)

{ hereby claim foreign priority benefits uncer Title 35, United States Code, § 119(2)H{d)
of any foreign application(s) for patent or inventar's certificate or of any PCT internaticnal
application(s) designating at 'east one country other than the United States of America listed
below and have also Identified below any foreign application(s) for patent or inventor’s
certificate or any PCT international application(s) cesignating at least cne country other than
the United States of America filed by me on the same subject matter having a filing date
befcre that of the application(s) of which priority is claimed.

{campleté (d) or (e))

(d) O no such applications have been filed.
{e) Ei such applications have been filed as follows.

NOTE: Where item (c} is entered above and the International Application which designated the U.S. itself claimed
prioaty check item (e), enter!the cetails below and make the priorty claim.

{Declaration and Pawer of Attomey [1-1]—page 3 of 7)

54




PRICR FOREIGN/PCT APPLICATION(S) FILED WITHIN 12 MONTHS
(6 MONTHS FOR DESIGN) PRIOR TO THIS APPLICATION
AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. § 119(a}-{d)

COUNTRY (OR | APPLICATION NUMBER DATE OF FILING |PRICRITY CLAIMED
INDICATE IF {day, menth, year) |[UNDER 37 USC 119
PCT)
Australia | P0O3017 : 16 Oct 1996 l?f\vss NO O
COYES NoQOO
CYES NODO
I YES No O
CYES NOO

CLAIM FOR BENEFIT OF PRIOR U.S. PROVISIONAL APPLICATION(S)
(34 US.C. § 119(e))

| hereby claim the benefit under Title 35, United States Code, § 119(e) of any United
States provisional application(s) listed below:

PROVISIONAL APPLICATION NUMBER FILING DATE

/

/.

/.

CLAIM FOR BENEFIT OF EARLIER US/PCT APPLICATION(S)
UNDER 35 U.S.C. 120

] The claim for the benefit of any such applications are set forth in the
attached ADDED PAGES TO COMBINED DECLARATION AND POWER OF
ATTORNEY FOR DIVISIONAL, CONTINUATION OR CONTINUATION-IN
PART (C-I-P) APPLICATION.

(Declaration and Power of Aftemey [1-1]—page 4 of 7)
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ALL FOREIGN APPLICATION(S), IF ANY, FILED MORE THAN 12 MONTHS
{6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION

NOTE: If the application filed more than 12 months from the filing date of this application Is & PCT filing ferming
the basis for this application entering the United States as (1) the national stage, or (2) & continuation,
divisional, or continuation-in-part, then also complete ADDED PAGES TO COMBINED DECLARATION
AND POWER OF ATTORNEY FOR DIVISIONAL, CONTINUATION OR C-i-P APPLICATION for benefit
of the prior U.S. or PCT application{s) under 35 U.S.C. § 120.

POWER OF ATTORNEY

1 hereby appoint the following attorney(s) and/or agent(s) to prosecute this application
and transact all business In the Patent and Trademark Office connected therewith.

{list name and registration number)
Richard A. Bachand, #25,107 Homer L. Knearl, #21,197 James A. Pinto, #P40,774

Carol W. Burton, #35,465 William J. Kubida, #29,664 BAndrew D. Sorensen, #33,606

William W. Cochran, #26,652 Stuart T. Langley, #33,940 John R. Wahl, #33,044
Earl C. Hancock, #19,472 Iee R. Osman, #38,260
(check the following item, if applicable)

[0 Attached, as part of this declaration and power of attorney, is the authorization
of the above-named attormey(s) to accept and follow instructions from my
representative(s).

SEND CORRESPONDENCE TO ' DIRECT TELEPHONE CALLS TO:
. (Name and telephone number}

Andrew D. Sorensen

Holland & Hart ILP . : Andrew D. Sorensen
555 17th Street, Suite 3200 Telephone: (303) 295-8194
P. 0. Box 8749 Facsimile: (303) 295-8261

Denver, OO 80201-8749

DECLARATION

- | hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made

- are punishable by fine or Imprisonment, or both, under Section 1001 of Title 18 of the United-
States Code, and that such wiliful false statements may jeopardize the validity of the
application or any patent issued thereon.

[Declaration and Power of Attomey [1-1]—page 5 of 7)
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SIGNATURE(S)

NOTE: Carefully indicate the family (or last) name, as it should appear on the fling réceipi und all other

documents. ) H
Full name of sole or first Inventor .
Shane . Douglas  HOLLIS
(GIVEN NAME) f DD, L OR NAME) FAMILY (OR LAST NAME]
Inventor's signatu A :
Date __2.2/#/47F Country of Chtizenship __ Australia

Denistone, New South Wales, Australia
12 Ellen Street
Denistone, New South Wales 2112

Residence
Post Office Address

AUSTRALIA

Full name of second joint inventor, if any

{GIVEN NAME) (MIDDLE INITIAL OR NAME) FAMILY (OR LAST NAME)
Inventor's signature ;
Date Country of Citizenship
Residence

Post Office Address

Full name of third joint inventor, if any

(GIVEN NAME) (MIDDLE INMTIAL OR NAME) FAMILY (OR LAST NAME)
Inventor's signature .
Date Country of Citizenship
Residence

Post Office Address

{Declaration and Power of Attomey [1-1]—page & of 7)
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(check proper box(es) for any of the following added page(s)
that form a part of this deciaration)

Signature for fourth and subsequent jeint inventors. Number of pages adced

L

Signature by administrator{trix), executor(trix) or legal representative for de-
ceased or incapacitated Inventor. Number of pages added ;

L

Signature for inventor who refuses to sign or cannct be reached by person
authorized under 37 CFR 1.47. Number of pages added _________

o *

Added page for signatura by cne jeint inventor on behalf of deceased inventor(s)
where legal representative cannot be appointed in time. (37 CFR 1.47)

. s »

Added pages to combined declaration and power of attorney for civisional,
continuation, or continuation-in-part {C-I-P) application.
O Number of pages added

v e w

Authorization of attomey(s) to accept and follow instructions from representative.

(if no further pages form a part of this Declaration,
then end this Declaration with this page and check the following item)

9{ This declaration ends with this page.

(Declaration and Power of Attomay [1-1]—page 7 of 7)
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38730.830026.000 PATENT

Attormey's Docket No.

ﬂ\ Applicant Shane Douglas HOLLIE] Patentee
{ Apolicatien No. 08/951,357 O Fatent No.

[:&\ Filedcn October 16, 1997 O Issuedon
Title: VENT VALVE APPARATUS

VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS
(37 CFR 1.9() and 1.27(c))—SMALL BUSINESS CONCERN

i hereby declare that | am
[J the owner of the small business concem identified below:

fﬂ an official of the small business concern empowered to act on behalf of the
concem identifled below: .

Name of Small Business Concern
Address of Small Business Concem

ResMed Limited
82 Waterloo Road

| hereby declare that the above identified ?rgjaﬁllrhﬁgsks concern qualifies as a small
business concern, as defined in 13 CFR 121,12, and reproduced in 37 CFR 1.8(d), for
purposes of paying reduced fees to the United States Patent and Tracemark Office under
Sections 41(a) and (b) of Title 35, United States Code, in that the number of employees
of the concern, including those of its affiliates, does not exceed 500 persons. For purposes
of this statement, (1) the number of employees of the business concem is the average aver
the previous fiscal year of the concemn of the persens employed on a fuil-time, part-time
or temporary basis during each of the pay periods of the fiscal year, and (2) concems are
affillates of each other when either, directly or indirectly, one cencern controls or has the
power to control the other, or a third-party or parties controls or has the power to control
both.

| hereby declare that rights under contract or law have been conveyed to, and remain
with, the small business concern identified above, with regard to the invention described
in

O the specification filed herewith, with title as listed above.

M the application identified above.

[0 the patent identified above.
If the rights held by the above identified small business concern are not exclusive, each
individual, concern or organization having rights in the invention is listed below® and no
rights to the invention are held by any person, other than the inventor, who would not qualify
as an independent inventor under 37 CFR 1.9(c), if that person made the invention, or by
any concemn which would not qualify as a small business concern under 37 CFR 1.9(d) or
a nonprofit organization under 37 CFR 1.8(g).

*NOTE: Separate verified staterments are required from each namad person, cancern or erganizatien having
rights to the invention averming to their status as small entities. (37 CFAR 1.27)

4

(Smail Entity-Small Business (7-+}—page 1 of 2)
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Each such person, concem or organization having any rights in the invention is listed
below:
No such person, concem, or organization exists.

[0 Each such person, concern or organization is listed below.

Name
Address

O INDIVIDUAL O SMALL BUSINESS CONCERN -0 NONPROFIT ORGANIZATION

Name
Address

[ INDMVIDUAL O SMALL BUSINESS CONCERN 0 NONPROFIT ORGAMIZATION

| acknowledge the duty to file, in this application or patent, notification of any change
in status resulting in loss of entitlement to small entity status prior 1o paying, or at the time
of paying, the eariiest of the issue fee or any maintenance fee due after the date on which
status as a small business entity is no longer appropriate. (37 CFR 1.28(b))

| hereby declare that all statements made herein of my own knowledge are true and that
all statemnents made on information and belief are believed to be true; and further, that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code, and that such willful false statements may jeopardize the validity of the
application, any patent issuing thereon, or any patent to which this verified statement is
directed.

Name of Person Signing % _C. G RECERTS

Title of Person if Other Than Owner _ DIRECTOTR

Address of Person Signing 82 Waterloo Road
North Ryde, New South Wales 2113

AUSTRALIA

N D 9ny

SIGNATURE Date.

(Small Entity-Small Business [7-4}—page 2 ¢f 2)
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Patent Office
Canberra

I, MARIO PERUSSICH, ASSISTANT DIRECTOR PATENT SERVICES, hereby
certify that the annexed are true copies of the Provisional specification and drawing(s)

as filed on 16 October 1996 in connection with Application No. PO 3017 for a patent
by RESMED LIMITED filed on 16 October 1996,

I further certify that the annexed.documents are not, as yet, open to public inspection.

WITNESS my hand this Sixteenth
day of September 1997

MARIO PERUSSICH >

ASSISTANT DIRECTOR PATENT SERVICES

4 - "z
STRALIA (&
sk
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AUSTR A
Pnows:owﬁqg. . E]*?or;l FILING
P0O3017 : 150CT.96 S & F Ref: 341000

PATENT OFFICE

ORIGINAL

AUSTRALIA

Patents Act 1990

PROVISIONAL TION FOR THE INVENTION

A Vent Valve Apparatus

Name and Address

of Applicant: ResMed Limited, an Australian company, ACN 003 765 142,
of B2 Waterloo Road, North Ryde, New South Wales, 2113,
AUSTRALIA

o

This invention is best described in the following statement:

5805
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A VENT VALVE APPARATUS

The present invention relates to a vent valve apparatus for use with a system
for supplying breathable gas pressurised above atmospheric pressure to a human or
animal, ‘

The invention has been developed primarily for use in controlling the venting
of washout gas in a continuous positive airway pressure (CPAP) gas delivery systems
used, for example, in the treatment of obstructive sleep apnea (OSA) and similar sleep
disordered breathing conditions. The invention may also be used in conjunction with
suitable mask and gas delivery system for the application of assisted ventilation
treatment.

The term "mask" is herein intended to include face masks, nose masks, mouth
masgks, appendages in the vicinity of any of these masks and the like.

Treatment of OSA by CPAP flow generator systems involves the continuous

. delivery of air (or breathable gas) pressurised above atmospheric pressure to a patient's

airways via a conduit and a mask. CPAP pressures of 4 cm H0 to 22 cm HpO are
typically used for treatment of sleep disordered breathing due to OSA and or central
apnea, depending on patient requirements.

Treatment pressures for assisted ventilation can range up to 32 em HpO and
beyond, depending on patient requirements.

For either the treatment of OSA or the application of assisted ventilation, the
pressure of the gas delivered to patients can be constant level, bi-level (in synchronism
with patient inspiration and expiration) or autosetting in level. Throughout this
specification the reference to CPAP is intended to incorporate a reference to any one
of, or combinations of, these forms of pressure delivery.

The prior art method for providing CPAP treatment includes a vent for gas
washout of the gas flow. The vent is normally located at or near the mask or in the gas
delivery conduit. The flow of gas through the vent is essential for removal of exhaled
gases from the breathing circuit. Adequate gas washout is achieved by selecting a vent
size and configuration that will allow a minimum safe gas flow at the lowest operating
CPAP pressure, which, typically can be as low as, around 4 cm HO for adults and 2
cm HpO in paediatric applications,

Existing vent configurations include single or multiple holes, foam diffusers,
slots and combinations thereof. A reference herein to a vent may be understood to
include a reference to one or more holes, foam diffusers, slots or any combination of
them.

The flow of gas from the gas delivery system through the vent to atmosphere
creates noise as the delivered gas, and upon expiration the patient expired gas including
CO7- passes through the vent. TIncreasing CPAP pressure results in more gas passing
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through the vent which in turn creates more noise. Existing prior art vents produce
excessive noise when CPAP pressures are raised above about 4 cm HpO. This noise
can adversely affect patient and bed-partner comfort. Existing vents are also inefficient
as they allow more gas through the vent than is required for adequate exhaust gas
washout and thereby require the flow generator to provide more flow than is necessary
in order to maintain the required treatment pressure. ‘ Further, where treatment gas is
being supplied, such as oxygen, surplus treatment gas is vented and mereby wasted
unnecessarily. A similar waste occurs where the supplied gas is humidified.

It is an object of the present invention to overcome or at least ameliorate one
or more of these deficiencies of the prior art.

Accordingly, the invention provides a vent valve apparatus for use with a
system for supplying breathable gas pressurised above atmospheric pressure to a human
or animal, the apparatus includes a gas washout vent, a vent valve adapted to
progressively restrict the flow area of the washout vent, and a pressure sensitive vent
valve control means adapted to progressively cause said vent valve to restrict the flow
area of the gas washout vent in response to increases in the pressure of the gas supply,
thereby substantially regulating the volumetric flow of gas and/or CO; gas through the
washout vent over a range of gas supply pressures.

Preferably, the system supplies breathable gas to a human patient.

The breathable gas is desirably air,

In an embodiment of the invention, the gas washout vent consists of an orifice
having the shape of a outwardly diverging truncated cone and the vent valve is in the
form of a similarly cone shaped plug. The rim of the cone shaped orifice acts as a
valve seat for the cone shaped plug.

Desirably, the pressure sensitive vent valve control means includes an elastic
diaphragm connected to the VE(!:H: valve such that displacement of the diaphragm results
in displacement of the vent valve. In an embodiment, the diaphragm is produced from
rubber or other elastic diaphragm stretched over a circular orifice. The vent valve is
preferably connected to the rubber by a mechanism that allows for the stroke of the
vent valve to be adjusted.

The vent valve is desirably attached to the centre of the rubber diaphragm by a
connection means such as a rod, the rod being operatively connected to both the vent
valve and the diaphragm.

In a preferred embodiment, the vent valve and diaphragm are directly
connected by the rod. The rod is preferably rigid, such that movement of the
diaphragm is directly proportional to the movement of the vent valve.

In another embodiment, the connection means include a lever assembly
connecting the vent valve to the diaphragm so as to permit differing ratios of movement
and mechanical advantage of the vent valve relative to the diaphragm,
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Such an assembly can include a tension means that opposes the movement of

the diaphragm caused by increasing gas supply pressure so as to bias the vent valve t0 a
position where the flow area of the orifice is maximised.

It will be understood that the orifice covered by the diaphragm need not be
circular and can be any convenient shape.,

In one preferred configuration, the vent valve apparatus is provided in a branch
connection from a mask. In another preferred configuration, the vent valve apparatus is
provided in an air supply conduit substantially adjacent the mask.

In a further embodiment, the vent valve apparatus includes an aerodynamic
member such an aerofoil or wing. The member is disposed in the air supply conduit by
a biased pivot mechanism and has an axis of rotation transverse to the direction of gas
flow. Gas passing through the conduit causes the aerodynamic member to generate lift
and to be rotatably displaced in proportion to the velocity of the gas flowing through
the conduit. As the gas velocity increases the aerodynamic member produces increased
lift and-the resulting rotational displacement is transmitted to the vent valve which
restricts the flow area of the washout vent. The vent valve is preferably biased open to
a maximum washout vent flow area by a tension means such as a spring.

In a further preferred embodiment an aerodynamic member is suspended in a
branch of the conduit and adapted for rotation about an axis transverse to the branch.
Rotation around the axis is in response to the gas flow, which is proportional to the
pressure in the conduit. The member is connected to the vent valve such that as the
pressure in the conduit increases the rotational displacement of the aerodynamic
member causes corresponding movement of the vent valve, resulting in a reduction of
the flow area of the washout vent. A tension means is adapted to bias the vent valve,
such as a spring, operates on the aerodynamic member to oppose the rotation caused by
the gas flow on the aerodynamic member. The tension means biases the aerodynamic
member in a rotational direction opposite to the direction induced by the gas flow
entering the branch from the conduit.

Preferred embodiments of the invention will now be described, by way of
examples only, with reference to the accompanying drawings in which:

Figure 1 is a schematic sectional side view of a vent valve apparatus according
to the first embodiment of the invention;

Figure 2 is a schematic sectional side view of a vent valve apparatus according
to a second embodiment of the invention; and

Figure 3 is a schematic sectional side view of a vent valve according to a third
embodiment of the invention.

Referring to Figure 1 there is shown a vent valve apparatus 10 according to a
first embodiment of the invention. The vent valve apparatus 10 is connected to a mask
(not shown) at 12. The mask is adapted to receive a continuous supply of gas 13 above
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atmospheric pressure from a flow generator (not shown) through a flexible conduit 14.
The apparatus 10 includes a gas washout vent, in the form of a substantially conical
orifice 15 formed in a wall 16 of the pipe branch 17, and a vent valve in the form of a
substantially conical plug 18. The rim 19 of the orifice 15 acts as a valve seat for the
plug 18. The apparatus 10 also includes a pressure sensitive vent valve control means
which includes an elastic diaphragm 20 stretched over an circular orifice 22 of the
branch 17, and a rigid wire rod 23 f:onnecting the plug 18 to the centre of the
diaphragm 20. :

The orifice 15 provides an outlet for the removal of gas upon patient
expiration. Gas removal is aided by the continuous flow of gas pressurised above
atmospheric pressure flowing through the conduit 14 and to atmosphere through the
orifice 15. :

As the air pressure in conduit 14 increases, corresponding increases occur in
the air pressure adjacent diaphragm 20. These pressure increases cause diaphragm 20
to bulge to the position represented by phantom line 26. The displacement of the centre
of the diaphragm 20 results in corresponding displacement in the plug 18, causing the
plug 18 to be drawn into the orifice 15 thereby restricting the flow of gases through the
vent orifice. In this way, the flow a'i"ea of the vent is restricted at higher delivery
pressures thereby reducing flow of gas through the orifice 15 compared to a fully open
arifice.

The apparatus can be calibrated by adjusting the length of the wire rod 23
between the plug 18 and the diaphragm 20.

The vent valve apparatus 10 thereby maintains the airflow through the vent at,
or at least near, the optimum safe minimum amount. This has the effect of reducing the
noise produced at higher CPAP pressures, compared to the noise emitted by a similar
orifice without the vent valve. A quieter vent improves patient and bed-partner
comfort. An additional benefit provided by the invention is the reduction in the amount
of wasted gas forced through the vent unnecessarily at higher CPAP treatment
pressures. ,

A prototype of the first embodiment of the invention shown in Figure 1 has
been tested over a range of CPAP treatment pressures utilising the present applicant's
Sullivan™ V flow generator made by ResMed Limited and Sullivan™ mask frame
(fitted with Series 3 Sullivan™ Bubble Cushion™) modified in accordance with the
teaching of this invention. This prototype was also tested without the conical plug 18.
The results of the tests are summarised in the table below.
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TABLE 1
Performance Comparison for Prototype Vent Valve Apparatus
‘With and Without the Conical Plug
CPAP Pressure With Without
cmH20 Air Flow Sound Pressure | Air Flow Sound Pressure
I/m Level dB(A) Vm Level dB(A)

4 11.2 34.1 11.9 36.1
10 14.4 46.8 19.5 48.4
18.5 9.0 527 26.7 55.7

As the results show, the prototype vent valve according to the first
embodiment of the invention maintained a substantially constant air flow through the
vent over a wide range of CPAP treatment pressures compared to the large variation
exhibited by a similar mask without the conical plug. Further, at all pressures, the
noise produced by the mask using the vent valve apparatus according to the first
embodiment of the invention was less than the same mask without the conical plug.

Referring now to Figure 2, there is shown a vent valve apparatus according to
a second embodiment of the invention. Like reference numerals to those used in Figure
1 will be used to indicate like features in Figure 2. This second embodiment functions
in the same way as the first embodiment in that an increases in pressure in the conduit
14 causes the diaphragm 20 to bulge and draw the plug 18 into the washout valve
orifice 15, thereby restricting the flow of gas through that orifice.

A third embodiment of the present invention is shown in Figure 3. Once
again, like reference numerals are used to indicate like features. This third embodiment
includes an aerodynamic member, in the form of wing 30, which is disposed in conduit
branch 17 and adapted to pivot about an axis transverse to the direction of the gas flow
along the conduit branch 17. The wing 30 is connected to a pivot mechanism, indicated
generally at 31, which includes a connecting rod 33 and pivot joint 34, The connecting
rod 33 and pivot joint 34 is operatively connects the plug 18 to the wing 30. A spring
36 is used to bias the wing 30 and plug 18 to a position where the flow area of orifice
15 is maximized. As gas supply 13 is forced through the conduit 14, branch 17 and
over the wing 30, the wing generates lift which opposes the spring and causes
displacement of the wing to the position shown by phantom line 37, thereby drawing
plug 18 into orifice 15 as shown by phantom line 32 and, thereby reducing the flow
area of the gas washout orifice 15. Accordingly, the higher the pressure and flow rate
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of air passing through the branch 17 of the conduit 14, the more lift is produced by the
wing and the more the flow area of the washout vent orifice 15 is restricted.

As with the earlier embodiments described above, this maintains a substantially
constant air flow through the washout vent orifice.

Although the invention has been described with reference to specific examples,

it will be appreciated by those skilled in the art that the invention may be embodied in
many other forms.

DATED this Sixteenth Day of October 1996
ResMed Limited
* Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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Attorney Docket No. 38730.830026.000
Express Mail Label No. EM263018312US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of: J
Shane Douglas HOLLIS Examiner:
Serial No.: 08/951,357 Art Unit: 3312
Filed: October 16, 1997
For: VENT VALVE APPARATUS

CERTIFICATE OF MAILING BY EXPRESS MAIL

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir;

T~
=

o)
[4
L i

The undersigned hereby certifies that the enclosed ' i

1. First Supplemental Information Disclosure Statement,

2. Form PTO-1449,

3. References, and

4, Return Card,
and this Certificate of Mailing by Express Mail, relating to the above
application, were deposited as "Express Mail", Mailing Label
No.EM263018312US, with the U.S. Postal Service, addressed to Assistant
Commissioner for Patents, Washington, D.C., 20231, on July 47 ,1998.

July'27_,1998 _AAAAAY A
Mailer
July ™™ 1998 e & L,—\

Andrew D. Sorensen, Reg. No. 33,606
for HOLLAND & HART LLP

Post Office Box 8749

555 Seventeenth Street, Suite 3200
Denver, Colorado 80201-8749
Telephone: (303) 295-8194
Facsimile: (303) 295-8261

)

DENVER:0853453.01
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PATENT

Attorney Docket No. 38730.830026.000

Express Mail Label No. EM263018312U8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE -
In re Application of: '_
Shane Douglés HQLLIS Examiner:

Serial No.: 08/951,357 “| Art Unit: 3312
Filed: October 16, 1997

For: VENT VALVE APPARATUS

FIRST SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Assistant Commissioner for Patents
Washington, D.C. 20231
Sir

Pursuant to 37 C.F.R. § 1.97 the Examiner may wish to consider the
references listed on the attached PTO Form-1449. In submitting the
references for the Examiner's consideration, no representation is made or
implied that the references are or are not material to examination of the
application. The Examiner is encouraged to make his or her own
determination of materiality. Copies of the references are provided.

This First Supplemental Information Disclosure Statement is being filed
pursuant to 37 C.F.R. § 1.97 (b), before issuance of a first office action in the
case. Thus no petition is fee is believed required. However, any fees
" associated with the communication may be made to Deposit Account .
No. 08-2326. #

Respectfully submitted,

July ™>-7,1998 O O 9%
" Andrew D. Sorensen, Reg. No. 33,606

for HOLLAND & HART LLP
Post Office Box 8749
555 Seventeenth Street, Suite 3200
Denver, Colorado 80201-8749
Telephone: (303) 295-8194
Facsimile: (303) 295-8261
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Appilcation No. !App'lluam(s)
Office Action Summary %ﬁj [ \SHAvE é?ouﬁ: Ur{h/ £2
) FRRLES Apdensen)| 3 135

~—The MAILING DATE of this communication appears on the cover sheet beneath the correspondence address—
Period for Response

A SHORTENED STATUTORY PERIOD FOR RESPONSE IS SET TO EXPIRE _3 - MONTH(S) FROM THE
MAILING DATE OF THIS COMMUNICATION.

- Extensions of tima may be available under the provisions of 37 CFR 1,136(a). In no event, however, may & response ba timely filed after SIX (6) MONTHS
from the mailing date of this communication.

- If the period for response specified abova Is less than thirty (30) days, a response within the statutory minimum of thirty (30) days will ba considered timely.

- If NO period for response is specified above, such pariod shall, by default, expira SIX (8) MONTHS from the mailing data of this communication ,

- Faitura to respond within the set or extended period for responsa will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133),

Status

O Responsive to communication(s) filed on j/ o f/ / é’/ .? 7

[ This action is FINAL.

[ Since this application Is in condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parfe Quayle, 1935 C.D. 1 1; 453 0.G. 213,

Dlylcn of Claims / _ ‘i_' ‘5—\ .
Claim(s) / / isfara pending in the application.

Of the above claim(s) Isfare withdrawn from consideration.

O Clgim(s) Is/are allowed.
B’/Ialm(s)} Z ‘5 £' r7 8 2] ‘7 isfare rejected,

laim(s) / g(_._.ﬂ / 6 ’2' 6 Is/are objected to.
O Claim(s) are subject to restriction or election
requirement.
Application Papers

See the attached r_Joﬂoa of Draftsperson's Patent Drawing Review, PTO-848,

[ The proposed drawing corraction, filedon______Is Capproved [ disapproved.
b

O Thedrawing(s)filedon______ is/are objected to by the Examiner,

[ The specification Iis objected to by the Examiner.
[0 The cath or declaration is cbjected to by the Examiner.

Priority under 35 U.S.C. § 119 (a)-(d)

3 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).
O Al OSome* [ None of the CERTIFIED copies of the priority documents have been

O received.

O received in Application No. (Series Code/Serial Number)

[m] ived in this national stage application from the International Bureau (PCT Rule 1 7.2(a)).
*Certified copies not received:

Al nt(s) :
nformation Disclosure Statement(s), PTO-1449, Paper No(s). OInterview Summary, PTO-413
32@ of References Cited, PTO-892 [ Notice of Informal Patent Application, PTO-152
ice of Draftsperson's Patent Drawing Review, PTO-848 O Other

Office Action Summary

U. 8, Palent and Tradsmark Offica
PTO-326 (Rev. 3.97) “U.5. GPO; 1957-417-381/62710 Part of Paper No.
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Application/Control Number 08/951,357 Page 2

Art Unit 3735

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis

for the rejections under this section made in this Office action:
A person shall be entitled to a patent unless -
(b) the invention was patented or described in a printed publication in this or a foreign country or in public use
or on sale in this country, more than one year prior to the date of application for patent in the United States.

Claims 1,2, 3,6, 7, 8, 9 are rejected under 35 U.S.C. 102(b) as being anticipated by
Zdzojkowski et al (5,685,296).

As to claim 1,.Zvojkowski et al (296) teaches a vent value a}ﬁparatus (12), which includes
a washout vent (60), a vent value (42) adapted to progressively restrict the flow area of the
washout vent, and a pressufe sensitive vent value control means (52) adapted to progressively -
cause said vent value to restrict the flow area of the gas washout vent in response to increase in
the pressure of the gas supply, thereby substantially regulating the volumetric flow of gas and/or
CO2 gas through the washout vent over a range of gas supply pressure.
See figure 1, 2, 4 and 5, and columns 3-7 of Zdvojkowski et al (296) as to claims 2-3
Zdvojkowski et al teaches such. See column 3, lines 20-59 of (296).

As to claim 6, Zdrojkowski et al (296) teaches a vent value apparatus (12) in a branch
connection from a mask (18). See figures 1 and 2 and columns 2 and 3 of (296).

As to claim 7, such is provided by IZdrojknwski et al (296). See figure 1 items 12, 16 and
18 and columns 2 and 3 of (296).

As to claim 8, Zdrojkowski et al (5,685,296) teaches a pressure sensitive vent value

control means (52) which includes an elastic diaphragm (42) connected to the vent value such

that displacement of the diaphragm results in displacement of the vent value. See Figures 2, 4,
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Application/Control Number 08/951,357 Page 3

Art Unit 3735

and 5, items 42, and 52, and column 4-6 of (296).

As to claim 9, Zdvojkowski et al (296).

As to claim 20, such is taught by Zjvokowdki et al (296) teaches an elastic or rubber
diaphragm (42) stretched over an Orifice (80). See figure 5, column 8, lines 16-25 of (296)

As to claim 20, such is taught by Zdrojkowski et al. See figure 1, items 62, 52, and 42,
and column 4-6 of (296).

Claims 2 adm 3 objected to under 37 CAR 175(:;}, as being of improper dependent form
for failing to further limit the subject matter of a previous claim. Applicant is required to cancel
the claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the
claim(s) in independent form. (2) Claims 2 and 3 are functional and as such added no structure

to the invention as claimed.

Claims 4, 5, 10-25 are objected to as being dependent upon a rejected base claim, but
would be allowable if rewritten in independent form including all of the limitations of the base
claim and any intervening claims.

Any inquiry concerning this communication should be directed to Charles W. Anderson

?t]tel phone number (703) 305-3473.
M,_ L &M

Charles W. Anderson-bhw %%&, ., 2

September 1, 1998
; John G, Waeiss
Supervisory Patent Examinar
Group 3700 :

€

1
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FORM FTO 948 (REV. 01-97)

U.S. DEPARTMENT OF COMMERCE-Patent and Trademark Office

PP

97357

NOTICE OF DRAFTPERSON’S

é' PATENT DRAWING REVIEW
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A W not objectzd to by the Draft under 37 CFR 1.84 or 1,152,
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drawings whe necessary. Corrected drawings must be ing to the i on the back of this notice.

1. DRAWINGS: 37 CFR 1.84(a): Acceptable categories of drawings:
Black ink. Color.

Color drawing are not accaptable until petition is granted.
Fig.(s)
Pencil and non black ink is not permitted. Fig(s),

2. PHOTOGRAPHS. 37 CFR 1 .84(b)

Photographs are not acceptable until petition is granted,

3 full-tone sets are required. Fig(s)
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3. ;PE OF PAPER. 37 CFR 1.84(¢)
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Sheet(s)
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6. VIEWS. CFR 1.84(h)
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Views connected by projection lines or lead lines.
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Partial views, 37 CFR 1.84(h)(2)

7. SECTIONAL VIEWS, 37 CFR 1.84(h)(3)

Hatching not indicated for portions of an object.
Figs) :

——Sectional designation should be noted with Arabic or
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8. ARRANGEMENT OF VIEWS. 37 CFR 1.84(i)
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page is cither upright or tumed, so that the top becomes the right
side, except for graphs. Fig.(s)

Views not on the same plane on drawing sheet. Fig.(s)

9. SCALE. 37 CFR 1.84(k)

Scale not large enough to show mechansim with crowding

when drawing is reduced in size to two-thirds in reproduction.

Fig.s),

10.CHARACTER OF LINES, NUMBERS, & LETTERS. 37 CFR 1.84(})
Lines, numbers & letters not uniformly thick and well defined,

clean, durablg and black (poor line quality).
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11.SHADING. 37 CFR 1.84(m}
Solid black areas pale. Fig.(s)

——Solid black shading not permitted. Fig.(s)

— Shade lines, pale, rough and blurred, Fig.(s)
12.NUMBERS, LETTERS, & REFERENCE CHARACTERS,

37 CFR 1.48(p)
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Fig.(s).
Figure legends are poor. Fig.(s),
Numbers and characters not oriented in the same

direction as the view. 37 CFR L84(p)(3) Fig(sl
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-~ Numbers, letters and reference characiers must be at Jeast
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" 13.LEADLINES. 37CFR184(q)
Lead lines cross eachother. Figs)
—__Lend lines missing. Fig(s)
14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.48(1)

Brackels needed to show figure as one entity, Sheets not numbered ively, and in Ababic numerals
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PATENT

Shane Douglas HthIS Examiner:
Serial No.: 08!95‘1:;357 : Art Unit: 3312
Filed: October 16, 1997 |

For: VENT VALVE APPARATUS

CERTIFICATE OF MAILING BY EXPRESS MAIL

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
The undersigned hereby certifies that the enclosed

1. Second Supplemental Information Disclosure Statement,
2. Form PTO-1448,

3. Check in the Amount of $240.00

4, References, and

5. Return Card,

and this Certificate of Mailing by Express Mail, relating to the above
application, were deposited as "Express Mail", Mailing Label

No.EM532669210US, with the U.S. Postal Service, addressed to Assistant
Commissioner for Patents, Washington, D.C., 20231, on November£5 ,1998.

November d5,1998
) Mailer

November 25,1998 /@J[\«OMH_-

Lee R. Osman, Reg. No. 38,260
Attorney for Applicant
HOLLAND & HART LLP

555 17th Street, Suite 3200
P.O. Box 8749

Denver, Colorado 80201-8749
Telephone: (303) 295-8589
Facsimile: (303) 295-8261

DENVER:0880436.01
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Attorney Docket No. 38730.830026.000
Express Mail Label No. EM532669210US
\ THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre Appncatlon of:

Shane Douglas HOLLIS Examiner:
Serial No.: 08/951,357 Art Unit: 3312
Filed: October 16, 1997

For: VENT VALVE APPARATUS

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STA%ENT

Assistant Commissioner for Patents QV
Washington, D.C. 20231 . " Moy 7o &n
sir: %ogy Bos

Pursuant to 37 C.F.R. § 1.97 the Examiner may wish to consider the'?%
references listed on the attached PTO Form-1449. In submitting the
references for the Examiner's consideration, no representation is made or
implied that the references are or are not material to examination of the
application. The Examiner is encouraged to make his or her own
. determination of materiality. Copies of the references are provided.

This Second Supplemental Information Disclosure Statement is being
filed pursuant to C.F.R. § 1.97 (c), after issuance of a first office action in the
case. A check in the amount of $240.00 is enclosed representing the
required petition fee. Any further fees associated with this communication
may be charged to Deposit Account 08-2623,

Respectfully submitted,

November_L"_ Z/{ 1998 OJM - @f‘”—/

Lee R. Osman, Reg. No. 38,260

:; Attorney for Applicant .
[ HOLLAND & HART LLP ?
g - 555 17th Street, Suite 3200 :

& P.O. Box 8749

o Denver, Colorado 80201-8749
= Telephone: (303) 295-8589

g Facsimile: (303) 295-8261
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FORM PTO-1449

U.5. DEPARTMENT OF COMMERCE
PATENT AND TRADEMARK OFFICE

ATTY. DOCKET NO,

| SERIAL NO. 08/951,357

(Modified) 38730.830026.000
INFORMATION DISCLOSURE APPLICANT
STATEMENT BY APPLICANT Shane Douglas HOLLIS
(Use several sheets If neceseary) FILING DATE GROU
October 16, 1997 “i—ﬁ%ﬂ:
U.S. PATENT DOCUMENTS
FILING DATE
EXAMINER PATENT ISSUE IF
INITIAL NUMBER DATE PATENTEE CLASS | SUBCLASS APPROPRIATE
C.iogf. 1,928,027 09/12/33 Biggs St —
2,248,477 07/08/41 Lombard — e
2,317,608 ‘04127143 Heldbrink —t  —
2,371,965 03/20/45 Lehmberg — —
2,438,058 03/16/48 Kincheloe —_—
—_—
3,013,556 12/19/81 Galleher —s —_—
3,189,027 06/15/65 Bartlett PR —_—
3,238,943 03/08/68 Holley S _
3,362,420 01/og/68 Blackburn, et al, — i
3,363,833 01/16/68 Laerdal ] T
3,556,122 01/191m Laerdal —t —
3,580,051 05/26/71 | Blevins —_— — |
3,700,000 10124172 Hesse, deceased et al. pEm— —
3,783,893 01/08174 Davison B— -
3,796,216 03/12/74 | Schwarz —_— —
3,003,875 09/08175 Hughes T e
3,932,054 01713176 McKelvey L =E -
3,985,467 10112176 Lefferson s ——
3,992,598 11116176 Welsh et al. Ao o q
4,077,404 02/07/78 Elam ey —_
4,226,234 10/07/80 Gunderson — —
\ 4,245,632 01/20/81 | Houston — —_—
4,301,833 11724181 Donald, Il — e
4,304,229 12/08/81 Curtin —_— —_—
4,347,205 08/31/82 Stewart e —_—
4,387,722 08/14/83 Kearns — —_—
4,412,537 11/01/83 Tiger — o
4,448,068 05/15/84 Jaffe et al. i ——
4,467,799 08/28/84 Steinberg — —_—
4,522,639 06/11/85 Ansite, et al. e —_—
N 4,530,334 07/23/85 Pagdin R —_—
8 .ed-As 4,616,647 10/14/26 McCreadie T~ —_—
i
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U.S. PATENT DOCUMENTS (CONTINUED)

FILING DATE
IF

EXAMINER {1 PATENT ISSUE
INITIAL h* NUMBER DATE PATENTEE €LASS | SUBCLASS | °APPROPRIATE
G oo st | 4,622,984 1111886 | Flynn — | —
) 4,671,274 05/08/87 | Bishop, et al. -~ —_—
! 4,774,841 10/04/88 Cook ——— —_—
4,795,214 01/02/89 | Prybella et al. _—
4,809,692 03/07/89 Nowackl et al. s
4,821,713 04/18/89 Bauman — _—
4,827,922 05/08/88 | Champaln et al. —_—] —
4,838,258 08/13/89 Dryden et al. T §  EEw
4,841,953 06/27/89 Dodrill —| —
4,848,368 07/8/89 | Aita, etal. ~—| —
4,910,806 03/27/90 Baker et al. e |[——
4,919,128 04/24/90 Kopala, et al, —_—
4,957,107 09/18/30 Sipin — —
5,005,568 | 04/09/91 Loescher, et al. — |—
5,042,473 0B/27/91 Lewis — e
5,042,478 08/27/81 Kopala, et al. —_— -—
5,046,200 0010791 Feder _— | —
5,069,205 12103191 Urso —_— | —
5,105,354 04114192 | Nishimura B il e
5,109,840 05/05/92 | Dalelden —_— | —
5,121,745 06/16/92 | Israel —_— | —
o 5,133,347 07/28/32 | Huenneback — | —— .
5,134,885 08/04/92 Gruenke ot al. — | —
[ 5,140,982 08/25/82 | Bauman — | ——
’ 5,183,983 02/02/93 | Knop —_— | —
Des. 334,633 | 04/06/93 | Rudolph — | —
5,265,505 11/30/93. | Rudelph | —
5,279,289 0118194 | Kirk _— | —
5,305,787 04/28/94 | Thygesen —| =
| 5,357,951 10/25/84 | Ratner —_—
\ 5,419,318 05/30/85 | Tayeb! e | ——
5,420,126 07/04/196 | Bracken —
5,431,158 07/11/95 | Tirotta e | =—
H 5,488,048 02/06/96 Dubrullle, et al. p———— o
I 5,540,220 07/30/96 Gropper — I
3 5,542,128 08/06/96 | Lomas —— | ——
Oeedirl 5,570,382 14108196 | Johnson — —_—
ot
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e U.5. PATENT DOGUMENTS {CONTINUED)
o
¥ FILING DATE
EXAMINER PATENT ISSUE - IF
INITIAL NUR{BER DATE PATENTEE CLASS SUBCLASS APPROPRIATE
auwf. 5,666/946 | 09MG/97 | Langenback - e
| 6,687,716 | 11/18/97 | Landis, et al. —— [ —
| 5,715,814 | 02/10/98 | Ebers —_— | —
1A ' 5,740,795 | 04/21/98 Brydon el | [P
C.co. ¢} | . | 5748201 |osi0si98 | Kiaa — =
FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION
DOCUMENT PUBLISHED TRANSLATION
NUMBER DATE COUNTRY CLASS | SUBCLASS
YES NO
C L Ed 59404 126 Sermany —
1,432,571 04122176 Great Britain PO —
GB 1 444 053 07128176 Great Britaln e —
GB 1 467 828 03123177 Groat Britain — —~—— z
j‘/l’m JR-54-104360. oBi48iTg. Jap v“f %W
. WO 80/01044 05/29/80 PCT -_— | —
4 4 o
M1l Teetsesse—Tosresiet ~Germany
L/}/ /1 EF-0-08S5dct T2 e+ Evropearr -
5
/7 ‘L/ T OE3UTS275 At TOTZ818t CuTnany
1
ﬂ //L TUE SUTEZ7g AT | TU7Z978T GoTmEny T
_r GB 2077444 A | 12116/81 Great Britain — e
WO 82/03326 10/14182 PCT e R o
ﬂﬂ/ L EP-0-088-45 A+t Europ e
/ / 1/ Feroneares $o1EHEY P
V?j /L "EF U T68 SO0 AZ | U3/U9T8S EOTOPER
GB 2145335 A | 03/27/85 Great Britaln — s
GB 2 164 569A | 03/26/86 Great Britain e ||
ﬂ/? PR 4G5 BB B 6 Frarce
A ;
WO 86/06969 12/04/86 PCT —— —
”’ J ( BE-383750T-A4 G 23407 ermeny e
A | {ersaacazez L osomer lapan Waf Cdoet i oo
-
v ; é \ N e e T Sy <
7 T e Condils
[ P
C__;u_gt GB 2205167 A | 11/30/88 Great Britain  — e
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FOREIGN I‘;ﬁfENT OR PUBLISHED FOREIGN PATENT APPLICATION (Continued)
Oy
DOCUMENT- PUBLISHED TRANSLATION
NUMBER; DATE COUNTRY CLASS | SUBCLASS
Ty YES NO
oo /p CEP-298 S04 ot44i0e— Europ g —_
///{_ EP-0-386-805-Prt—-02/28/30 Etrropean -
WO 91/03277 03121/91 PCT ] R
. |-erPessraranr—| 54 Europesr
A4, 0545 peen —_— ——
/// [/ Frreeserasae—]-onrsores Framc 2
[Fa
AUS1TTII08 | 11/21/91 Australla i — s
/ 7 i/l P 7B 545 S3456152- fas /DJLWMSZ/
ﬁé //L £ P g 504t §4720/0 Furera —
SE 467041 B 05/18/92 Sweden — ——
WO 82/15353 09/17/92 PCT —— —_
GB 2254 TOOA | 10114192 Great Britain _ —
/) ; b P a2 042t | G0 5 Franoe
EP-0-602424—— 44125103 ropear S——
vl d/4 Eorer .
WO 54/02180 02/03/94 PCT — | —
y %/ e stasare— e ~CrropeE
AU-A-52628/93 | 07/21/94 Australia —_—| —
[/ /N B GEE-H o~ 304 Evropr
WO 9416759 08/04/94 PCT — —
WO 84/20051 09/15/34 pCT —_— | =
AU 94/64816 B | 1222194 Australla — ——
N AL fee Pt e P —
v/l —ERBaTaRs——| T Exrepam =
AU S5/16178B | 0713195 Australla —_— | — .
//;/j'//l!’ HP-OTAB0600-A 40/27I0E. Japan ,Ulj‘f @%‘W‘ﬂ
1 AU A 32814195 02/15/96  Australia — —_
M”A 23190 EtropeT
M AU B 34354/95 | 05/09/96 Australla TN sy
WO 96/16688 06/06/98 PCT —_— —
AU A 39130/85 06/13196 Australia —_— |
) WO 96/25983 08/29/96 PCT iy —
T DT res : Z
Wil e Lo dpleel
WO 87741911 1113197 PCT —— P—
F V1l erereass 42105197 Frame —
N A V] oEtersssse—Iotmsie Germany —
UL, | fepoeetare——rI-eersi00———|-European
0. AU A 42027/97 | 02/06/28 Australia —_— ] —
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FOREIGN PAT; R FUBLISHED FOREIGN PATENT APPLIGATION (Gontinued)
DOGUMENT SUBLISHED TRANSLATION
NUMBER SDATE COUNTRY cLASS | suscLAss
S YES NO
C.con WO 98/04310 | 02/06/98 PCT S —
1 Wo 98/06440 | 021008 PCT I —_—
[ WO 98/11930 | 03/26/98 PCT — J—
AU A 41018/97 | 04/30/98 Australia —_— ——
WO 9B/18514 | 05/07/98 pcT — —
WO 98/24499 | 06/11/98 PCT — ey
| WO 9B/26662 | 06/18/88 peT — S
| WO 98/26820 | 06/25/98 PCT —_— —
| WO 98/26830 | 08/25/98 pCT _— —
M_/‘;}/[’ T i T E T Sy —
O ees g2 WO 98/33433 | 08/06/98 PCT —_— ] ——

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages etc.)

d e Mask 1 Photographs, Respironics Inc., Reusable Full Mask {(small) Part # 452033 Lot #951108.
B

Mask 2 Photographs, Purltan - Bennett, Adam Curcuit , Shell Part # 231700, Swivel Part # 616329-00, Pillows
[rnedlyml Part #616324.

Mask 3, Photographs, DeVilbiss Healthcare Inc., DeVilbiss Seal-Ring and CPAP Mask Kit (medium), Part 73510-
669,

Mask 4 Photographs, Respironics Inc., Monarch Minl Mask with Pressure Port. Part # 572004, Monarch Headgear,
Part # 572011,

Mask 5 Photographs, Healthdyne Technologles, Nasal CPAP Mask (medium narrow), Part # 702510.

Mask 6 Photographs, Healthdyne Technologies, Soft Series Nasal CPAP IMask, Part # 702020.

Mask 7 Photographs, DeVilbiss Healthcare Inc., Small Mask and Seal Rings, Part # 73510-668.

Mask 8 Photographs, Respironics Inc., Reusable Contour Mask {medium), Part # 302180,

Mask 9 Photographs, Healthdyne Technologles, Healthdyne Large Headgear.

Mask 1ﬁ Photographs, Resplronics Ine., Soft Cap (medium), Part # 302142.

Mask 11 Photographs, I g, Nasal K ystem mit Schalld@mpfer (medium), Part # WN 23105,

Mask 12 Photographs, Life Care.

Mask 13 Photographs, Healthdyne Technologles,

Mask 14 Photograph, King System.

Mask 15 Photographs, Respironics Inc., Paedlatric Mask.

Mask 16 Photographs, Hans Rudolph Inc., Hans Rudolph Silicone Rubber Face Mask/8200.

Derwent: Flowmater for flulds-has turbine transducer and volumetrlc sensor for simultaneous calibration

1 Mark Kantrowltz, Erlk Horskotte and Cliff Joslyn; “Answers to Frequently Asked Questions about Fuzzy Logic
and Fuzzy Expert Systams” Version 1.24 last Modifled 20 2 96

2 [ g one - DATE CONSIDERED 2/ / /03 /& &

EXAMINER: Initial if citation consldered, whether or not citation Is In conformance with MPEP 608; Dr;“fllne through
citation If not in confermance and not consldered. Include copy of this form with next communication to applicant.
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PATENT
Attorney Docket No. 38730.830026.000
Express Mail Label No. EM532668917US

IN THE UNITED STATES PATENT AND TRADEMARK OFFI%FéCElVED

In re Application of: FER 03 1999

TECHNOLOGY CENTER 3700
Serial No.; 08/951,357 Art Unit: 3312

Filed: October 16, 1997
For: VENT VALVE APPARATUS

Shane Douglas HOLLIS Examiner:

CERTIFICATE OF MAILING BY EXPRESS MAIL

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:
The undersigned hereby certifies that the enclosed
Third Supplemental Information Disclosure Statement,
Form PTO-1449, '
Check in the Amount of $240.00

References, and
Return Card,

nh LN

and this Certificate of Mailing by Express Mail, relating to the above
application, were deposited as "Express Mail", Mailing Label
No.EM532668917US, with the U.S. Postal Service, addressed to Assistant
Commissioner for Patents, Washington, D.C., 20231, on January ;-25,1999 .

January éz-'ij 999
Mailer

January éj 999 ﬁéXL . O,/'Wov"

Lee R. Osman, Reg. No. 38,260
Attorney for Applicant
HOLLAND & HART LLP

555 17th Street, Suite 3200
P.O. Box 8749

Denver, Colorado 80201-8749
Telephone: (303) 295-8589
Facsimile: (303) 295-8261

DENVER:0887785.01
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FER 051999 - |1 <F
Attorney Docket No. 3873618840 s CSLW*.
Express Mail Label No. EM532688917US L

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
Shane Douglas HOLLIS Examiner:
Serial No.; 08/951,357 Art Unit: 3312
Filed: October 16, 1997
For: VENT VALVE APPARATUS

THIRD SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT

Assistant Commissioner for Patents
Washington, D.C. 20231
Sir:

Pursuant to 37 C.F.R. § 1.97 the Examiner may wish to consider the
references listed on the attached PTO Form-1449. In submitting the
references for the Examiner's consideration, no representation is made or
implied that the references are or are not material to examination of the
application. The Examiner is encouraged to make his or her own
determination of materiality. Copies of the references are provided.

This Third Supplemental Information Disclosure Statement is being
filed pursuant to C.F.R. § 1.97 (c), after issuance of a first office action in the
case. A check in the amount of $240.00 is enclosed representing the
required petition fee. Any further fees associated with this communication
may be charged to Deposit Account 08-2623.

Respectfully submitted,

January 25 1999 O@L ~©.é‘vm_-_/
LLee R. Osman, Reg. No. 38.260 -
Attorney for Applicant
HOLLAND & HART LLP
555 17th Street, Suite 3200

P.O. Box 8749
02/01/1999 RTSEGAYE 00000155 08951357 Denver, Colorado 80201-8749
01 FLa126 240,00 0P Telephone: (303) 285-8589

Facsimile: (303) 295-8261
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1 RECEIVED

FORM PTO-1448 U.& DEPARTMENT OF COMMERCE
PAENT AND TRADEMARK OFFICE

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

(Modified)

(Use several sheets if necessary)

FEB 03 1999
i2

ATTY, DOCKET NO. SERIAL NO. 08/951,357
38730.830026.000
APPLICANT
Shane Douglas HOLLIS
FILING DATE GROUP 3312
October 16, 1887 3

U.S. PATENT DOCUMENTS
FILING DATE
EXAMINER PATENT ISSUE IF
INITIAL NUMBER DATE PATENTEE CLASS | SUBCLASS | APPROPRIATE
Ol et/ B 4,499,914 | 02115/85 | Schebler —
Crof 4870960 | 10103589 | Hradex -
00 6,203,864 03/15/94 | McFadden - —_
O, Lo A 6,701,883 12/30/87 Hete et al. o -
O o 5,730,121 03/24/98 | Hawkins — —
FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION
DOCUMENT PUBLISHED TRANSLATION
NUMBER DATE COUNTRY CLASS | suBcLAss
. YES NO
C 1o} 1,395,391 06/29/75 GreatBritain | | '
C w’ H 1038144 08/26/78 Canadian = —
G A ** WO 87/01950 | 04/09/87 PCT T —
a9, EP 0236 850 A2 | 09/16/87 European b '
] preesan =
(o s FR2672221A1 | 08/07/82 France
(20 GB2267648A | 12/15/93 Great Britain —1 -
Z, w4 EP 0839 645 A1 | 05/06/98 European f —

L |

OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages etc.)

Gy

Newl Breas PV 100 CPAP First Class Quality and Function. At the right Price; 07/04/38, pp 1-2

G uon

PV 101 Bi Level CPAP and PV 102 Bi-Level Time; pp 1-3

T

Prodigy Medical Supplies Co. Ltd.; CPAP

Puritan Bennett; Companion 318 Nasal CPAP System; 5/93

Colidf-| -

Nellcer Puritan Bennett; Announeing the Goodnight 314 and GoodKnight 318 Nasal CPAP Systems

o

Puritan Bennett; Clean, Quiet, and Comfortable... The Companion's §16 Nasal CPAP System; 6/88

Qo /T

DeVilbiss Night Guard Nasal CPAP for the Treatment of Obstructive Sleep Apnea

Ay

Sunrise; DeVilbiss Horizon LT 8001 Nasal CPAP Therapy Small in Size, big on features; 8/87

L-w. A

Devilbiss; Revitalizer Soft Start; The Facts Speak for Themselves, 1992

| ** PCT 87/01950 with an AU-A-64058/86 being a Publication in Australia PCT WO 87/01950

I
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Sheet 2 of 2

DOCUMENTS (Including Author, Title, Date, Pertinent Pages etc.)

0&)/?‘ Tranquility; Performance CPAP Advantage

Healthdyne International; Tranquility Plus B

Respironics Inc.; Respironics’ Solo CPAP System Provides Simplified OSA Therapy at an Outsta nding
value; 8/18/96

Resp?.-unll:s Inc.; The First Family of OSA Therapy; 1991

e

Fisher & Paykel Healthcare; HC200 Series Nasal CPAP Blower & Heated Humidifier

Pierre Medical; Morphee Plus appareil de trait t des

p du il manuel d'utilisation

Hamburyg; § tron nCPAP-Great WM 2300, 11/91

Puritan Bennett; 615a Part of Qur Blueprint for the Future; 03/30

Puritan Bennett; Companion 320 I/E Bi-Level Respiratory System; 4/93

ResMed; Sullivan VPAP Il & Il ST

ResMed; The Sullivan V Family of CPAP Systems; 1996

ResMed; The AutoSet Portable Il; 1997

ResMed; Sullivan Nasal CPAP System

ResMed; The Sullivan llID; 1995

ResMed; The Sullivan Comfort; 1896

DeVilbiss a Division of Sunrise Medical; Expand your Horizons With The Horizons; 1985

Healthdyne Technologies; Home Health Care Dealer; The Journal of Home Medical Equipment and
Services/Supplier; November and December 1887

Healthdyne International; Tranquility Quest, The Gompact CPAP for Greater patient comfort

AirStep; Medical Products... Stand the Test of Time

MAP Medical Progress for Physiclan und Patient; The Gentle Therapy for Sleep-Related Breathing Disorders

Taema; Ventilation CP 30 q

DPAP; Breath, by breath, by breath

Lifecare; Smallest. Quietest. Smartest.

\ Lifecare; Quiet CPAP System for Maximum Compliance; 1991

Lifecare; Software Nasal Mask, Custom Nasal Masks; 1991

Nidek Medieal; Silenzio

Weinmann; Just to Fell Well, Sensitive Sleep Apnea Therapy with Somnotron 3 and Somno-Mask System

Respironics Inc.; Aria CPAP System; 1993

Respironics Inc.; SleepEasy 1l A New Dawn in Patient Compliance

Respirenics Inc.; Muliple Cholice REMstar Choice Nasal CPAP System

Cw ”‘ ﬁaxll nCPAP and Moritz Il Bi.l.evel Brochure

EXANINERT V. 120, 7 dolotFn DATE CONSIDERED (//?5“/‘79

r ’ T
EXAMINéR—: nitial if citation considered, whether or not citation is in conformance with MPEP 609; Dlﬂ& line lhéugh
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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‘For: VENT VALVE APPARATUS i

Transmitted herewith for filing is an Amendment and Petiion for Two-Manth Extensicn in the above-id \tfied appli

——

PATENT

- i Express Mail No. EM332646050US
Afterney Docket No. 36730.830026.000

In re application of. Shane Douglas HOLLIS
Serial No. 08/951,357
Filed: Ostober 16, 1807

THE COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C, 20231

Fed e 1999
Groun 3700

Sir:

-  Small entity stetus of this application under 37 CFR 1.9 and 1,27 has been established by a verified statement previously submitted.

[0 Averified statement to establish small enlity stalus under 37 CFR 1.9 and 1.27 is enclosed.
{0 Noedditional fee is required.

The fee has been celculated as shown below:

fod o
Y
RECEvED

SMALL OTHER THAN
ENTITY ASMALL
{cal. 1) {Col. 2) (col. 3) : ENTITY
CLAIMS REMAINING HIGHEST No. ADDIT, FEE ADDIT. FEE
AFTER PREVIOUSLY | PRESENT RATE OR | RATE
AMENDMENT PAID FOR EXTRA
TOTAL 20 MNUS | 25 = 0 x9= |8 x18= |§$ 0
INDEP. 4 MINUS 3 = 1 x3= |s xt8=  |s 78
Ha= | 8§ +260= [§ 0O
[]_FIRST PRESENTATION OF MULTIPLE DEP. GLAM
ToTAL | § TOTAL | 78
ADDIT.,
FEE

I the entry in Cal, 1 is less than the entry in Col2, write "0"in Col. 3.
- If the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, wrile "20*in this space.
e If the "Highest Number Previously Paid For® IN THIS SPACE is less than 3, write *3" in this space.
The *Highest Number Previously Paid For" (Total or Independent) is the highest number found from the equivalent box in Col. 1 of a prior amendment or

he number of claims originally fled.
O  Please charge my Deposit Account No. in the amount of § . A duplicate of this sheet s sttached.
B0 A checkin the amount of $458,00 is attached in peyment of the two-month extansion fae and fee for one additional independent claim.
B  The Commissioneris hereby authorized to charge p “afﬂlsidlnminu!eas iiated with this ication or credit any overpayment to Deposit

Aceount Ne. 08-2623. A duplicate copy of this sheetis attached.

B  Any deficlency in fling fees under 37 GFR 1.16 for the presentation of exira claims.

i i der 37 CFR 1.17.
02/22/1599 E i dﬁlﬁc dﬁﬁaﬁ?@pﬂmﬁnnmcewmfewun er 147,

02 FC:102 78,00 0 | M%

Les R. Osman
HOLLAND & HART LLP

Denwer, Colorada 80201-8749
(303) 295-8589

Dated: February 16, 1999

DENVER:0800858.01
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PATENT
Attorney Docket No. 38730.830026.000
Express Mail Label No. EM532646050U8S
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of:
Shane Douglas HOLLIS Examiner: C. ANDERSON

Serial No. 08/951,357 Art Unit: 3735

Filed: October 16, 1997 | RECE; VED

For. VENT VALVE APPARATUS | FEB 2 5 1999

CERTIFICATE OF MAILING BY EXPRESS MATL Group 3700

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

The undersigned hereby certifies that the enclosed Amendment Transmittal Letter;
Amendment; Petition for Two Month Extension of Time; Check in the Amount of $458.00;
Return Card, and this Certificate of Mailing by Express Mail relating to the above application,
were deposited as “Express Mail,” Mailing Label No. EM532646050US with the United

States Postal Service, addressed to Assistant Commissioner of Patents, Washington, D.C.
20231, on this 16" day of February, 1999. :

Wi
February [f , 1999 i/ S IY.YS) T«Pszf
Mailer

February {é, 1999

Lee R. Osman, Reg. No. 38,260
Attorney for Applicant
HOLLAND & HART LLP

555 17th Street, Suite 3200
P.O. Box 8749

Denver, Colorado 80201-8749
Telephone: (303) 295-8589

Facsimile: (303) 295-8261
DENVER:0900474.01
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Attorney Docket No. 38730.830026.000
Express Mail Label No, EM532646050US

IN THE UNITED STATES PATENT AND Tmm OFFICE iﬁF j / a ‘

In re the Application of:

Shane Douglas HOLLIS Examiner: C. ANDERSON

Serial No. 08/951,357 Art Unit: 3735

| Filed: October 16, 1997

'-. For: VENT VALVE APPARATUS

RECEIVED
AMENDMENT FEB 5 1999
i

i Assistant Commissioner of Patents GroU
: Washington, D.C. 20231 N 3700
' Sir:

This Amendment is filed in response to Office Action dated September 16,

1998. Filed concurrently herewith is a petition for a two month extension of time, and
the appropriate fee, which extends the answer date to February 16, 1999.

In the Claims:
Please cancél claims g fand l{ without prejudice.

Please amend the claims as follows:

e

1. (Amended) A vent valve apparatus for use with a system for supplying
breathable gas pressuri[s]zed above atmospheric pressure to a human or animal, the
@/\ apparatus includes a gas washout vent defined by an orifice having the shape of an
outwardly diverging truncated cone, a vent valve having the shape of a cone shaped
5  plug complimentary to the shape of the washout vent, the vent valve adapted to
progressively restrict the flow area of the washout vent, and a pressure sensitive vent
valve control means adapted to progressively cause said vent valve to restrict the flow

area of the gas washout vent in response to increases in the pressure of the gas supply,

l il
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thereby substantially regulating the volumetric flow of gas and or COy through the

washout vent over a range of gas supply pressures.

In claim % Tn5 T, replace “4” with --1--,

X

15

4 ;é_ (Amended) [An apparatus as claimed in claim 1, wherein the pressure
sensitive vent valve control means] A vent valve apparatus for use with a system for
supplying breathable gas pressurized above atmospheric pressure to a human or
animal, the apparatus comprising:

a gas washout vent;

a vent valve adapt ogressively restrict the flow area of th

washout vent,

a pressure sensitive vent valve control means, includ[es]ing an elastic
diaphragm, produced from a rubber or other elastic diaphragm stretched over a
circular orifice, connected to the vent valve such that displacement of the diaphragm
results in displacement of the vent valve, adapted to progressively cause said vent
valve to restrict the flow area of the gas washout vent in response to increases in the’
essure of the gas supply, thereby substantiall i volumetric flow of gas

and or CO» through the washout vent over a range of gas supply pressures: and

m r connecting the vent valve to the rubber diaphr: to allow

T (o) vent valve to be adjusted.

In claim 147 at line 1, replace “10” with --8--.

-—
In claim 147 at line 1, replace “10” with --8--,

@3

% 16. (Amended) [An apparatus as claimed in claim 1,] A vent valve

a i r use with m for lying breathable gas pressurized above

atmospheric pressure to a human or animal, the apparatus comprising:

a gas washout vent:
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5 a vent valve adapt essively restrict the flow area of th

wa§§ 1out vent; gnd

a pressure sensitive vent valve control means adapted to progressively

cause said vent valve to restrict the flow f the gas washout vent in response to

increases in the pressure of the gas supply. said vent valve control means ingluding
10 [wherein the vent valve apparatus includes] an aerodynamic member disposed in the air

supply conduit by a biased pivot mechanism and having an axis of rotation transverse
to the direction of gas flow whereby gas passing through the conduit causes the
aerodynamic member to generate lift and to be rotatably displaced in proportion to the
velocity of the gas flowing through the conduit thereby substantially regulating the

15 volumetric flow of gas and/or CO_Z through the washout vent over a range of gas
supply pressures.

W /2»2 (Amended) [An apparatus as claimed in claim 1,] A vent valve

apparatus for use with a system for supplying breathable gas pressuri[s]zed above
atmospheric pressure to a human or animal, the apparatus comprising;

a gas washout vent:

5 a vent valve adapted to progressively restrict the flow area of the
washout vent; and

a pressure sensitive vent valve control means adapted to pro ivi
id v lve to restrict the flow area of the gas washout vent in response to 5
increases in the pressure of the gas su id vent valv | medns includin,

10 [wherein the vent valve apparatus includes] an aerodynamic member suspended in a

branch of the conduit and adapted for rotation about an axis transverse to the branch,

thereby substantially regulating the volumetric flow of gas and/or CO_; through the

washout vent over a range of gas supply pressures.

REMARKS
This Amendment is in response to the Office Action mailed September 16,
1998. Claims 1, 5, 8, 11, 14, 16 and 22 are amended, claims 2, 3, 4, 9, 10 are
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canceled, and claims 1, 5-8, and 11-25 remain in the application for further
consideration, Claims 1, 5-8 and 11-25 are believed to be allowable as supported
below. Such action is respectfully requested,

Claim Amendments

The Examiner stated that claims 4, 5 and. 10-25 were allowable if rewritten in
independent form including all of the limitations of the base claim and any intervening
claims. The amendments set forth above satisfy the Examiner’s suggested changes, as

explained below.

Claim 1 has been amended to include the elements of claim 4, thereby
replicating claim 4, and thus claim 1 is believed to be allowable. Claims 5, 6 and 7
depend from and further define claim 1, and thus are believed to also be allowable.

Claim 8 has been amended to include the elements of claims 1,9 and 10,
thereby replicating claim 10, and is thus believed to be allowable. Claims 11, 12, 13,
14 and 15 all depend variously from and further define claim 8, and thus are also
believed to be allowable.

Claim 16 has been amended to include the elements of claim 1, from which it
depended, and thus is believed to be allowable. Claims 17-21 depend variously from,
and further define, claim 16, and thus are also believed to be allowable.

Claim 22 has been amended to include the elements of claim 1, from which it
depended, and thus is believed to be allowable. Claims 23-25 depend variously from,

and further define, claim 22, and thus are also believed to be allowable.

This application claims priority under 35 U.S.C. § 119 to Australian
Provisional Patent Application PO3017 filed October 16, 1996. Applicant requests
that the Examiner acknowledge receipt of the certified copy of said application which
was filed on April 9, 1998.

~ Claims 1, 5-8, and 11-25 remain in this application for review. It is believed
that the amendments made above place these claims in condition for allowance. Such
action is respectfully requeste:d. A
j i

i

="
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Signed at Denver, Colorado, this 16™ day of February, 1999.

HH:900474 vl
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Respectfully submitted,

Pl L

Lee R. Osman, Reg. No. 38,260
‘Attorney for Applicant
HOLLAND & HART LLP

555 17th Street, Suite 3200

P.O. Box 8749

Denver, Colorado 80201-8749
Telephone: (303) 295-8589
Facsimile; (303) 295-8261
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Attorney Docket No. 38730.830%22%%‘5
Express Mail Label No. EM532643892US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
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Shane Douglas HOLLIS
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Assistant Commissioner for Patents
Washington, D.C. 20231
Sir:
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references listed on the attached PTO Farm-1449. In submitting the
references for the Examiner's consideration, no representation is made or
implied that the references are or are not material to examination of the
application. The Examiner is encouraged to make his or her own
determination of materiality. Copies of the references are provided.

The German reference 701 690 appears to describe a nasal mask with
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the abstract for the convenience of the Examiner.

The European reference 0 062 166 A2 is included with a translation of
the abstract for the convenience of the Examiner.

The European reference 0 872 643 A2 is included with a translation of
the abstract for the conveniénce of the Examiner.
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© 240.00 OP
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This Fourth Supplemental Information Disclosure Statement is heing
filed pursuani to C.F.R. § 1.97 (c), after issuance of a first office action in the
case. A check in the amount of $240.00 is enclosed representing the
required petition fee. Any further fees associated with this communication
may be charged to Deposit Account 08-2623.

Respectfully submitted,

Aprit L1 1999 ndML D ero—
“Lee R. Osman, Reg. No. 38.260

Attorney for Applicant
HOLLAND & HART LLP
555 17" Street, Suite 3200
P.O. Box 8749
Denver, Colorado 80201-8749
Telephone: (303) 295-8589
Facsimile: (303) 295-8261
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Washington, D.C.20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
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PATENT
Attorney Docket No. 38730.830026.000
Express Mail Label No. EL222664550US
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: 5
Examiner: C. ANDERSON

Art Unit: 3761
Batch: S41
Allowed: April 27, 1999

Shane Douglas HOLLIS
Serial No.: 08/951,357
F_iled: October 16, 1997

For: VENT VALVE APPARATUS

INFORMATION REGARDING REFERENCES FILED AND
NOT CONSIDERED IN PRIOR INFORMATION DISCLOSURE
STATEMENTS and REQUEST FOR SUPPLEMENTAL
NOTICE OF ALLOWANCE

Box ISSUE FEE

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

The following paper is filed in response to the Examiner's Notice
of Allowance mailed April 27, 1899, indicating that prior art references
timely submitted earlier were not considered. |t is reguested that the
Examiner consider the references not previously considered. and if
appropriate issue a Supplemental Notice of Allowance.

In the Notice of Allowance, the Examiner stated that “all patents
which were lined out on the 1449 were not considered by the Examiner.
See M.P.E.P. B09A(3)." The Examiner had lined out a total of 51
references - 15 references listed on the 1449 Form filed May 13,

1998: 3 references listed on the 1449 Form filed on July 27, 1998; and
33 references listed on the 1448 Form filed November 25, 1998. It is
believed that 41 of these references were properly submitted in English
and should have been considered. Copies of these references are
again provided herewith for the Examiner’s convenience.

It is also noted that the Examiner has not indicated consideration
of the references cited in the Information Disclosure Statements filed

on January 25, 1999 and April 21, 1999, It is requested that the
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Examiner also consider these references, all of which were submitted
before the mailing date of the Notice of Allowability.

As to the remaining 10 references previously submitted, these
references are now provided with either a translation of the abstract, or
a concise explanation, under Rule 37 C.F.R. § 98(a)(3). Copies of
these references are again provided herewith for the Examiner's
convenience:

The German reference DE 459,104 appears to dedcribe a masl}\}.b-
for covering one's mouth, or both of one's mouth and nose.

The German reference DE 3345067 A1 is included with a
translation of the abstract for the convenience of the Examiner.

The European reference (in French) EP 0 171 321 A1 is
included with a translation of the abstract for the convenience of the
Examiner.

The French reference FR 2 574 657 A1 appears to describe a
piece of material position over a users mouth.

The German reference DE 3538073 A1 is included with a
translation of the abstract for the convenience of the Examiner.

The European reference {in German) EP 0 386 605 A1 is
included with a translation of the abstract for the convenience of the
Examiner. ' '

The German reference DE 4004157 C1 is included with a
translation of the abstract for the convenience of the Examiner.

The French reference FR 2 658 725 A1 is included with a
translation of the abstract for the convenience of the Examiner.

The European reference (in German) EP 0 705 615 A1 is
included with a translation of the abstract for the convenience of the
Examiner.

The German reference DE 4343205 A1 C1 is included with a
translation of the abstract for the convenience of the Examiner.

'In again submitting the references for the Examiner's
consideration, no representation is made or implied that the references
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are or are not material to examination of the application. The Examiner
is encouraged to make his or her own determination of materiality.

Since these references were previously cited before the Notice
of Allowance, no fee is believed due. However, any fees deemed due
by the Examiner associated with this communication may be charged to
Deposit Account No. 08-2623.

Respectfully submitted,

suly 26 1999 _ | & ‘Rt'

ame’s A. Pinto, 40,774
LAND & HART LLP
555 17th Street, Suite 3200
P.0. Box 8749
Denver, Colorado 80201-8749
Telephone: (303) 295-8254
Facsimile: (303) 295-8261

DENVER:0932494.01




Sheet1 of 2

FORM PTO-1448 U.S. DEPARTMENT OF
COMMERCE

(Modified)

OFFICE

PATENT AND TRADEMARK

INFORMATION DISCLOSURE
ST.ﬁTEMEN'I; BY APPLICANT

(Use several sheets if necessary)

ATTY. DOCKET NO.
38730,830026.000

SERIAL NO. 08/351,357

APPLIGANT
Shane Douglas HOLLIS

FILING DATE
October 18, 1887

GROUP 3761

FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION

DOGUMENT PUBLISHED TRANSLATION
NUMBER DATE COUNTRY cLASS SUBCLASS
YES NO
DE 459,104 UATETZE | Germany
712-/ JP 54-104363 08/16/78 Japan AGstreed &A}/
— e
e DE 3015278 A1 10129181 Germany AN Dsdrrdd (e by
f}a—) EP 0 066 451 A1 12/08/82 European i e O T
7. o) B1.0 088 751 09/24/83 European e
T DE 3345067 A1 06/20/84 Germany A bos Erat Qs
i EP 0 164 500 A2 | 03/09/85 European A5t (1dy
?&J EP 0171321 A1 | ozr12ims Europe A-/ﬂlyﬁ-rx.d- .J;r'
FR £o/400/ A1 LA Trance T
4 o DE 3537507 A1 04/23/87 Germany A bGrat |Oudy?
7 JP 62103287 04/28/87 dapan A Liofe. A1 w!l:/'
. DESEIgUTI AT uufhm—--m,
gé-.J EP 0252052 A1 | 01/07/88 Europe — —_—
P il il EP 0 264 772 A1 04/27/88 Europe T T
(”/,(,J ' JP 63-2763562 11714188 Japan et dedy .
fﬂ-" EP 208 367 A2 01/11/89 European — —
_4/&./’ EP 0 386 605 A1 02/28/90 . European A‘é?f{‘nﬂzd' dwb_f
4;4.../ DE 4004157 ¢1 | 04/41i91 Germany Absralf oedy
—7 ] EP 0425092 A1 | os/02ia1 Europe | W
ﬂ </ EPU427474 A2 05/15/91 European e =
A FR2658725 A1 | 08/30/91 France A L5 frald Outy
EP 0 462 701 A1 12127191 Europs s T
W JP 470516 A 03/05/92 Japan Alé;;._&&éhw
.7/ 2 EP 481469 A1 04122192 European | —— -
7 o FR 2682042 A1 04/09/93 Franca Abstreadr 0|
’/Jb« EP 0549299 A2 06/30/93 European P—— e
Y L 7 . S— LT — A1 A0 :
,71»-—) EP 606 687 A2 07/20/94 European TR P
=7l EP 0 608 634 A1 08/03/94 European e T
e e— oo
T lr JP 6249742 A 09/09/94 Japan A bsGecd |Dutng
et P peets TV EZ Abstrat 20hy

126




P e

e

Sheet 2 of 2
FOREIGN PATENT OR PUBLISHED FOREIGN PATENT APPLICATION (cont.)
DOCUMENT PUBLISHED . TRANSLATION
NUMBER DATE COUNTRY CLASS SUBCLASS
YES NO
y‘e-/ EP 0714 670 A2 | 12/02/94 Europe ==l ===
4;{,..) EP 0656 216 A2 | 08/07/95 Europe —_— =
Jrﬂ,u DE 4243205 A1 06/22/95 Germany Abs fredd=Ondy
ﬁ' EP 0 661 071 A1 07/08/95
L EP 0 697 226 07113196
‘2 JP 07280603 A 10127195
Zr,u/ JP 8019610 A 01/23/98
:%/rﬁ/ DE 4432219 €1 04/11/98 Germany :"‘
%4.) EP 178 828 A2 04/23/98 European P —
/p’a'/' EP 0708 107 A1 | 05/01/98 Europe — —

EXAMINER

.,,_(,g.__,o_/,_,ﬁ./ﬂ______

l DATE CONSIDERED

lo-& 7~ FF

EXAMINER: Initial if citation considered, whether or not citation is In conformance with MPEP 608; Draw line through

citation if not in conformance and not considered. Include co

DENVER:0832484.01
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PATENT

b Attorney Docket No. 38730.830026.000
gl

Express Mail Label No. EL222664815US

IN THE i TES PATENT AND TRADEMARK OFFICE

In re the Application of:
Shane Douglas HOLLIS
Serial No. 08/951,357

Filed: October 16, 1997

For: _VENT VALVE APPARATUS

Examiner: C. ANDERSON
Art Unit; 3761
Batch: 541

Allowed: April 27, 1999

CERTIFICATE OF MAILING BY EXPRESS MAIL

Box OFFICIAL DRAFTSMAN
Assistant Commissioner for Patents
‘Washington, D.C. 20231

Sir:

RECEIVED
SFP 2 ¢ 1999

TECHNOLOGY CENTER 3700

The undersigned hereby certifies that the enclosed Submission of Formal Drawings;

Three (3) Sheets of Formal Drawings;

Petition for One-Month Extension; Certificate of

Mailing by Express Mail; and Return Card, relating to the above application, were deposited

as "Express Mail," Mailing Label No.

EL222664815US with the United States Postal

Service, addressed to Box OFFICIAL DRAFTSMAN, Assistant Commissioner for Patents,
Washington, D.C., 20231, on this 27th day of August, 1999,

August 7, 1999

August E 1999

DENVER:0935948.01

Maa!er

/Qm@aa

/ Pinto, Registration No. 40,774
H D & HAR'I_‘ LLP
555 17th Street, Suite 3200
Post Office Box 8749
Denver, Colorado 80201-8749
Telephone: (303) 295-8254
Facsimile: (303) 295-8261
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PATENT

Attorney Docket No. 38730.830026.000
Express Mail Label No. EL222664815U8

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re the Application of:

Examiner: C. ANDERSON
Shane Douglas HOLLIS

Art Unit: 3761
Serial No, 08/951,357

Batch: S41

Filed: October 16, 1997
Allowed: April 27, 1999

For: VENT VALVE APPARATUS

SUBMISSION OF FORMAL DRAWINGS R EGED
Box OFFICIAL DRAFTSMAN ' s 2 v 993
Assistant Commissioner for Patents . :
Washington, D.C. 20231 TECHHCLOGY CENTERSTES

Dear Sir:
Enclosed herewith please find three (3) sheets of formal drawings which are to be

filed in the above-identified case in substitution for drawings previously fil;:d. These
drawings have been corrected to include the changes required by the Draftsman in the
NOTICE OF DRAFTPERSON’S REVIEW dated April 25, 1998. In particular, the formal
drawings submitted herewith do not have copy machine marks, and are believed to have
acceptable character of lines, numbers, and letters. No new matter is introduced by the
formal drawings. Accordingly, it is requested that the formal drawings be accepted for entry
in the application,

A Petition for One-Month extension of Time is submitted herewith. If any additional
extensions of time are required, consider this a petition therefor and charge deposit account
08-2623 the required fee. Any questions regarding these formal drawings should be directed
to the undersigned. Signed at Denver, Colorado this 27th day of August, 1999,

Respectfully submitted,

SR L

Jamgs A. Pinto, Reg. No. 40,774
LAND & HART LLP

555 17th Street, Suite 3200

P.O. Box 8749

Denver, CO 80201-8749

Telephone: (303) 295-8254

Facsimile: (303) 295-8261

DENVER:0939948.01
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U.S. Patent Application Serial No. 08/951,357
Title: VENT VALVE APPARATUS
Filed: October 16, 1997

Inventor: Shane Douglas HOLLIS

Examiner: C. ANDERSON GAU 3761 Batch 841
Attorney: James A. Pinto

Attorney Telephone: (303) 295-8254
Attorney Docket No. 38730.830026.000
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B\ PATENT

A5 2718 N Attorney Docket No. 38730.830026.000
5, S, Express Mail Label No. EL222664815U8

ﬁ\}.
IN THE UNITED § Mﬁﬁ{m’r AND TRADEMARK OFFICE

In re the Application of:
Examiner: C. ANDERSON
Shane Douglas HOLLIS
Art Unit: 3761
Serial No. 08/951,357
Batch: S41
Filed: October 16, 1997
Allowed: April 27, 1999
For: VENT VALVE APPARATUS

ETITION FOR NTH EX ION OF TIME
Box OFFICIAL DRAFTSMAN RECEIVED
Assistant Commissioner for Patents 439 9
Washington, D.C. 20231 553 21 1999
TECHNCLOGY CayTe
Sir: TeaITR TN

Applicant, by and through the undersigned attorney, herelby petitions for a one
month extension of time for submission of formal drawings, i.e., up to and including
August 27, 1999. The fee of $110.00 required to be paid under 37 C.F.R. 1.17 may
be charged to Deposit Account No. 08-2623.

Signed at Denver, Colorado, on this 27" day of August, 1999.

Respectfully submitted,

Janfes A. Pinto, Reg. No. 40,774
OLLAND & HART LLP

555 17" Street, Suite 3200

Post Office Box 8749

Denver, Colorado 80201

Telephone: (303) 295-8254
Facsimile: (303) 295-8261

DENVER:0939948.01
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Transaclion History Date /99 - 0-29

Date information retrieved from USPTO Patent
Application Information Retrieval (PAIR) ! f";ﬁ%

system records at www.uspto.gov -
oo - UNITED STATES DEPARTMENT OF COMMERCE
! } Patent and Trademark Office
Srares o Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

i SERIAL NUMBER ] E‘H”ﬁﬂ:“?&*fl Wil | 16 FIRST NAMED APPLICANT 5 1 AEDRGSYHHERE O, [

aMiz/ 1029 [ EYAMINER

ANDREW D SORENSEN
HOLLAND & HART

EES 17TH STREET SUITE 2200 o g __E
PO BOX 8749 I—M—-— e UM
DENVER GO 80201-8749 , 10/29/5

) DATE MAILED:

Swb - NOTICE OF ALLOWABILITY o/ 9/, 2577

PART I, =
1 E’(: communication is responsive to Z=2C- 9%

2. All the claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewilh (or previously mailed), a Notice Of Allowance And lssue Fee Due or other appropriate communication will be sent in due

rse.

S.E’::: llowed claims are L, == gy 1 asm

4. H/The drawings filed on Fr27-9% are p

5. [0 Acknowledgment is made of the claim for priority under 35 1.5.C. 119, The certitied copy has [:Iéen received. [_] not been

received. [) been filed in parent application Serial No, filed on

6. (J Note the Examiner's

7. O Note the attached Examiner Interview Summary Record, PTOL-413.

8. O Note the attached Examiner's $ of for Al

9. g/bbdre the attached NOTICE OF REFERENCES CITED, PTO-892.
10. Note the attached INFORMATION DISCLOSURE CITATION, PTO-1449.

PART I

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noled below is set to EXPIRE THREE MONTHS
FROM THE “"DATE MAILED" indicated on this form. Failure to timely comply will result in the ABANDONMENT of this application.
Extensions of lime may be oblained under the provisions of 37 CFR 1.136(z).

1. [J Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO—‘iEZ. which discloses that the oath
or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

2, (0 APPLICANT MUST MAKE THE DRAWING CHANGES INDICATED BELOW IN THE MANNER SET FORTH ON THE REVERSE SIDE

OF THIS PAPER.

a. [J Drawing Informalities are indicated on the NOTICE' RE PATENT DRAWINGS, PTO-848, attached hereto or 1o Paper No.

. CORRECTION 1S REQUIRED.

b. O The proposed drawing correction filed on

REQUIRED.
¢. O Approved drawing corrections are described by the examiner in the attached EXAMINER'S AMENDMENT. CORREGTION IS

REQUIRED.
d. [J Formal drawings are now REQUIRED.

has been approved by the examiner. CORRECTION 1S

Any response to this letter should include in the upper right hand corner, the following information from the NOTICE OF ALLOWANCE
AND ISSUE FEE DUE: ISSUE BATCH NUMBER, DATE OF THE NOTICE OF ALLOWANGE, AND SERIAL NUMBER.

Attachments:
- Examiner's Amendment - Molice ol Inlormal Application, PTO-152
— Examiner Interview Summary Aecord. PTOL- 413 ~ Notice re Palen! Drawings, PT0-948

— Reasans for Allowance ~ Listing of Bonded Draltsmen

)ﬁ@ of References Cited. PTO-892 — Other
< Information Disclosure Citation, PTO- 1448

PTOL-37 (REV, 4-83) %




File History Content Report

The following content is missing from the original file history record obtained from the

United States Patent and Trademark Office. No additional information is available,

Document Date - 1999-12-28

Document Title - USPTO Grant

This page is not part of the official USPTO record. It has been determined that content
identified on this document is missing from the original file history recard.
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UNITED STATES l[)‘ARTMENT OF COMMERCE
Patent and Trademark Office
ASSISTANT SECRETARY AND COMMISSIONER

OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

CHANGE OF ADDRESS/POWER OF ATTORNEY

FILE LOCATION 9200 SERIAL NUMBER 08951357 PATENT NUMBER 6006748
THE CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 909
THE PRACTITIONERS OF RECORD HAVE BEEN CHANGED TO CUSTOMER # 909
THE FEE ADDRESS HAS BEEN CHANGED TO CUSTOMER # 809
ON 04/23/02 THE ADDRESS OF RECORD FOR CUSTOMER NUMBER 909 1s:

PILLSBURY WINTHROP LLP
1600 TYSONS BOULEVARD
MCLEAN VA 22102

AND THE PRACTITIONERS OF RECORD FOR CUSTOMER' NUMBER 909 ARE:

16773 17698 18221 20508 24238 25323 27248 28429 28458 28872
30793 31204 31361 31542 31678 32243 32995 34393 35861 35959
36004 36239 36787 37087 38821 38825 40862 41646 41835

PTO INSTRUCTIONS: PLEASE TAKE THE FOLLOWING ACTION WHEN THE
CORRESPONDENCE ADDRESS HAS BEEN CHANGED TO CUSTOMER NUMBER:
RECORD, ON THE NEXT AVAILABLE CONTENTS LINE OF THE FILE JACKET,

' ADDRESS CHANGE TO CUSTOMER NUMBER’. LINE THROUGH THE OLD
ADDRESS ON THE FILE JACKET LABEL AND ENTER ONLY THE ‘CUSTOMER
NUMBER’ AS THE NEW ADDRESS. FILE THIS LETTER IN THE FILE JACKET.
WHEN ABOVE CHANGES ARE ONLY TO FEE ADDRESS AND/OR PRACTITIONERS
OF RECORD, FILE LETTER IN THE FILE JACKET.

THIS FILE IS "ASSIGNED TO GAU 3761.

PTO-FMD
TALBOT=-1/87
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IN THE UNITED STATES PATENT ANI TRADEMARK OFFICE

atent Application of
HOLLIS Atty. Ref.: -PTB-4398-59
Appl. No. 08/951,357 Patent No.: 6,006,748
Filed: October 16, 1997 Issued: December 28, 1999

For: VENT VALVE APPARATUS

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

STATEMENT UNDER 37 C.F.R. § 3.73 (b)

ResMed Limited, an Australian company states that it is:
. the assignee of the entire right, title, and interest;

OR
2. [[] an assignee of less than the entire right, title and interest, The extent (by
percentage) of its ownership interest is % in the patent application/patent identified
above by virtue of either; ?

Al An assignment from the inventor(s) of the patent application/patent identified
above. The assignment was recorded in the United States Patent and Trademark Office at Reel
9190, Frame 0098, or a copy thereof is attached.

OR ;
B. [[] A chain oftitle from the inventor(s), of the patent application/patent identified
above, to the current assignee as shown below:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or a copy thereof is attached.

2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame ., oracopy thereof is attached.

[] Additional documents in the chain of title are listed on a supplemental sheet.

Copies of assignments or other documents in the chain of title are attached.
A Power of Attorney to prosecute applications before the USPTO is attached.
The undersigned has been authorized to act on behalf of the assignee in respect to this

application/patent. e
January 8, 2008 Paul T. Bowen
Date Typed Gt pringed e
703-816-4019 _/ytj g;-*-
Telephone number "Signatiire
Reg. No. 38,009

1289452
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PTO-SBi80 (12-03)
Approved for use through 11/20/2005, OMB 0551-0035
United States Paten! and Trademark Office; U.S. DEPARTMENT OF COMMERCE
the Paperwork Reduction Act of 1985, no persons are required to respond 1o & collection of Information unless i displays & valld OME contral number.

| POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hareby appaint:

’I‘ Practitioners assoclated with the Customer Numbser: o 23117
OR )

Es L__] Praciitioner(s) named below (f mora than ten patent practitioners are to be named, then & customer number must be used):
Name Reglstration

as attornay(s) or agent(s) 1o represent the undersigned before the Unlted States Patent and Trademark Office (USPTQ) in connection with any and all
patent epplications assigned pnly to the undersigned according to the USPTO asslg t records or assig 't d attached to this form In
acoordance with 37 C.F.R. § 3.73(b). .

Assignes Nams and Address:

ResMed Limited
1 Elizabeth Macarthur Drive
Bella Vista, New South Wales
Australia 2153

A copy of this form, together with a stalement under 37 C.F.R. § 3.73(b) (Form PTO/SB/96 or equivalem) is required fo be filed )
In each application In which this form is used. The stalement under 37 C.F.R. § 3.73(b) may be completed by one of the o
practitloners appointed in this form If the appointed practitionsr Is authorized lo act on behalf of the assignee, and must
identify the application In which this Power of Attorney Is to be filed.

SIGNATURE of Assignee of Record
The Individual whose signature and thle Is supplled bslow Is authorized to act on behalf of the assignee,

hatne _Paul A, Green

Sgrawe | €[4 0/ C}YE’_{/H Dato G Feo Q006

Ttk Telephone
° Patents Officer iy

This collectibn of Information is required by 37 C.F.R. § 1.31 and 1,33, The Infarmation is required to obtain or retain a benefit by the public which s to
file {and by tha USPTO 1o process) an application. Confidentiality is governed by 35 U.S.C. § 122 and 87 C.F.R. § 1.14. This collsction Is astimated to
taka 3minutes 1o complets, including gathering preparing, end submitting tha completad application form to the USPTO. Time will vary depending upon
Ihe Individual case. Any comments on the ameunt of time you require to complets this form andfor suggestions for reducing this burden, should be sent
to the Chiaf Information Officer, U.S. Patant and Trademark Office, U.S. Depariment of commerce, P.O, Box 1450, Alexandria, VA 22313-1450, DO
NOT SEND FEES OA COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-

I you need assistance In complating the form, call-1-800-PTo-8199 and seleciion option 2.
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/4 k: PATENT
‘ ATTORNEY DOCKET NO. 03058/004001

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

»51icant : Daniel H. Abelow

Serial No.: 08/243,638 E“m»«1K71Up1§3
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Title :

CUSTOMER-BASED PRODUCT DESIGN MODULE JUN 2ITQQ4

Commissioner of Patents and Trademarks
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Applicant submits the references listed on the attached
form PTCO 1449, copies of which are enclosed.
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Respectfully submitted,

= id L. Feigenbaum
Reg. No. 30,378
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Date of Deposit L-9-9£
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UNITED § ATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

ASSISTANT SECRETARY OF COMMERCE AND
COMMISSIONER OF PATENTS AND TRADEMARKS
Washingion, D.C. 20231

NOTICE OF FILING/CLAIM FEE(S) DUE
TO ENSURE PROPER CREDIT OF FEES, PLEASE RETURN A COPY OF THIS
FEE CALCULATION SHEET WITH YOUR RESPONSE.

APPLICATION NUMBER: @3!@5 557

Total Fee Calculation

Total Number

Fes Code # Claims Extra X Fes Fee =

Sm./Lg . Sm. Entity Lg. Entity
BasicFilingFee 20001 7 A0
Total Claims >20 203/103 2w A x e
Independent Clairns >3 /102 f 3= X
Mult. Dep Claim Present 2041104 '
Surcharge 20511 . ]3’9

English Translation

TOTAL FEE CALCULATION
Fees due upon filing the application:

Total Filing Fees Due =3 it 050

HERR

Less Filing Fees Submitted -3 __

BALANCE DUE -5 [03®

e, Ui Mﬁﬁ/‘?’?

Ofﬁcc of Initial Patent Examination/

FORM OPE-RAM-01 (Rev 5/97)
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Application or Docket Number
PATENT APPLICATION FEE DETERMINATION RECORD
Effective October 1, 1997 @2 { 75 257
v
CLAIMS AS FILED - PART | SMALL ENTITY OTHER THAN
{Column 1) (Column 2) TYPE [ OR  SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA FEE'
BASIC FEE oR 790.00
TOTAL CLAIMS minus20=| * X$11= or | xs22= /, %)
INDEPENDENT CLAIMS * !
’ minus 3 = *41= oR x82=
MULTIPLE DEPENDENT CLAIM PRESENT
+135= or | +270=
* | the difference In column 1 Is less than zero, enter “0° In column 2
TOTAL or TOTAL (fQO
CLAIMS AS AMENDED - PART Il : OTHER THAN
(Column 1) {Column 2) (Column 3) SMALL ENTITY OR - SMALL ENTITY
CLAIMS HIGHEST
< REMAINING NUMBER PRESENT ADDI- ADDI-
= PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
- 3 PAID FOR FEE FEE
= . s
g W ,29 = x$11= on | x$22=
g Independent| " ? Minus - ,3 = x41= or | x82=
-4 :
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= or | +270=
TOTAL OR TOTAL
{Cotumn 1) (Coltmn2) (Columng)  ADDITFEE ADDIT. FEE
HIGHEST
o NUMBER® | PRESENT ADDI- ADDI-
= PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
- PAID FOR FEE FEE
2 [t " 3 X$11= OR | x$22= ’
=
g Independent| * Minus b & x41= OR | x82=
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= oR | +270=
TOTAL oR . TOTAL
{Column 1) (Column 2) (Columng)  ADDIT.FEE ADDIT, FEE
CLAIMS HIGHEST i
O REMAINING NUMBER PRESENT ADDI- ADDI-
E {  AFTER } PREVIOUSLY EXTRA RATE | TIONAL RATE | TIONAL
& H AMENDMENT 1 PAID FOR FEE FEE
E Total * Minus o & x$11= OR | x$22=
=
E Independent| * Minus e = x41= OR | x82=
< FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +135= OR | +270=
* If the enlry in column 1 Is less than the In column 2, write *0" in column 3, TTOT
** 1t the “Highest Number reviously Paid Fort IN THIS SPACE i Iess £1an 20, arntor 20, ADDE_OEQE oL
***|1 the “Highest Number Previously Paid For* IN THIS SPACE Is léss than 3, enter “3.” ' ADDIT. FE
The "Highest Number Previously Paid For" (Total or Independent) s tha highest number found In the appropriate box In column 1.

FORM PTO-B75 {Rev. 8/37) *U.5. Government Priniing Office: 1087 - 430-571/60184

Patent and Trademark Office, U.S. DEPARTMENT OF COMMERCE
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Family 1/1

12 record(s) per family, collapsed by 8 record(s)

Record 1/8 AU1996P03017D0 A vent valve apparatus

Publication Number: AU1996P0O3017D0 19961107

Title: A vent valve apparatus

Title - DWPI:

Priority Number: AU19963017A
Priority Date: 1996-10-16
Application Number: AU19963017A
Application Date: 1996-10-16
Publication Date: 1996-11-07

IPC Class Table:

IPC Section Class Subclass
A61M001620 A A61 A61IM
A62B000902 A AB2 A62B

IPC Class Table - DWPI:
Assignee/Applicant: RESMED LTD
JP F Terms:

JP FI Codes:

Assignee - Original:

Any CPC Table:

Type Invention Additional
Current A61M 16/201 AB61M 2205/3331
Current A61M 16/06 AB61M 2205/42
Current A61M 16/208 A61M 2250/00
Current A61M 16/209 A62B 9/02
Current Y10S 137/908
Current - Y10T 137/2617
Current Y10T 137/7781
Current Y10T 137/7786

Class Group
AB1MO0016

A62B0009

Version

20130101
20130101
20130101
20130101
20130101

20150401
20150401
20150401

Subgroup
A61M001620

A62B000902

Office

EP
EP
EP
EP
EP

EP
EP
EP
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ECLA:
Abstract:

Language of Publication: EN

INPADOC Legal Status Table:

Post-Issuance (US):
Reassignment (US) Table:
Maintenance Status (US):
Litigation (US):
Opposition (EP):

License (EP):

EPO Procedural Status:

Front Page Drawing:

(Mo drawingdimage available)
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Record 2/8 US6006748A Vent valve apparatus
Publication Number: US6006748A 19991228

Title: Vent valve apparatus

Title - DWPI: Vent valve for supply of breathable gas to human or animal has gas wash-out vent,
vent valve adapted to progressively restrict flow area of wash-out vent and pressure sensitive vent
valve control

Priority Number: AU19963017A

Priority Date: 1996-10-16

Application Number: US1997951357A

Application Date: 1997-10-16

Publication Date: 1999-12-28

IPC Class Table:

IPC Section Class Subclass Class Group Subgroup
A61M001620 A A6l A61IM A61M0016 A61M001620
A62B000902 A AB2 A62B A62B0009 A62B000902

IPC Class Table - DWPI:

IPC - DWPI Section - DWPI Class - DWPI Subclass - DWPI  Class Group - Subgroup - DWPI
DWPI

A61M001600 A A61 AB1M AB1MO0016 A61M001600

AB1M001606 A A61 AB1M AB1MO0016 A61M001606

A61M001620 A A61 AB1M AB1MO0016 A61M001620

AB62B000902 A A62 A62B A62B0009 A62B000902

Assignee/Applicant: ResMed Limited,North Ryde, AU
JP F Terms:

JP FI Codes:

Assignee - Original: ResMed Limited

Any CPC Table:

Type Invention Additional Version Office
Current A61M 16/201 AB61M 2205/3331 20130101 EP
Current AB1M 16/06 AB1M 2205/42 20130101 EP
Current AB1M 16/208 AB61M 2250/00 20130101 EP
Current A61M 16/209 AB62B 9/02 20130101 EP
Current Y10S 137/908 20130101 EP
Current - Y10T 137/2617 20150401 EP
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Current Y10T 137/7781 20150401 EP
Current Y10T 137/7786 20150401 EP

ECLA: A61M001620B | K61M001620B2 | K61M020542 | K62B000902
Abstract:

A vent valve apparatus (10) for use with a system for supplying breathable gas pressurised above
atmospheric pressure to a human or animal. The apparatus (10) includes a gas washout vent (15),
a vent valve (18) adapted to progressively restrict the flow area of the washout vent (15), and a
pressure sensitive vent valve control means (20, 22,23). The control means is adapted to
progressively cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in
response to increases in the pressure of the gas supply, thereby substantially regulating the
volumetric flow of gas and/or CO.sub. 2 gas through the washout vent (15) over a range of gas
supply pressures.

A vent valve apparatus (10) for use with a system for supplying breathable gas pressurised above
atmospheric pressure to a human or animal. The apparatus (10) includes a gas washout vent (15),
a vent valve (18) adapted to progressively restrict the flow area of the washout vent (15), and a
pressure sensitive vent valve control means (20,22,23). The control means is adapted to
progressively cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in
response to increases in the pressure of the gas supply, thereby substantially regulating the
volumetric flow of gas and/or CO2 gas through the washout vent (15) over a range of gas supply
pressures.

Language of Publication: EN

INPADOC Legal Status Table:

Gazette Date Code INPADOC Legal Status Impact
2011-06-01 FPAY +

Description: FEE PAYMENT

2008-01-08 AS

Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ASSIGNEE'S ADDRESS;
ASSIGNOR:RESMED LIMITED; REEL/FRAME:020362/0521 2000-06-21

2008-01-08 AS
Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ASSIGNEE'S ADDRESS;

ASSIGNOR:RESMED LIMITED; REEL/FRAME:020362/0566 2006-12-11

2007-06-04 FPAY +

Description: FEE PAYMENT

2003-07-16 REMI
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Description: MAINTENANCE FEE REMINDER MAILED

2003-06-03 FPAY +

Description: FEE PAYMENT

1998-05-18 AS -

Description: ASSIGNMENT RESMED LIMITED, AN AUSTRALIAN COMPANY, AUSTRALIA ASSIGNMENT OF
ASSIGNORS INTEREST; ASSIGNOR:HOLLIS, SHANE DOUGLAS; REEL/FRAME:009190/0098 1997-11-27

Post-Issuance (US):
Reassignment (US) Table:

Assignee Assignor Date Signed Reel/Frame Date
RESMED LIMITED,BELLA RESMED LIMITED 2006-12-11 020362/0566 2008-01-08
VISTA, NEW SOUTH

WALES,AU

Conveyance: CHANGE OF ASSIGNEE'S ADDRESS

Corresponent: PAUL T. BOWEN NIXON & VANDERHYE P.C. 901 NORTH GLEBE ROAD 11TH FLOOR ARLINGTON, VA
22203

RESMED LIMITED,NORTH RESMED LIMITED 2000-06-21 020362/0521 2008-01-08
RYDE, NEW SOUTH
WALES,AU

Conveyance: CHANGE OF ASSIGNEE'S ADDRESS

Corresponent: PAUL T. BOWEN NIXON & VANDERHYE P.C. 901 NORTH GLEBE ROAD 11TH FLOOR ARLINGTON, VA
22203

RESMED LIMITED AN HOLLIS, SHANE DOUGLAS | 1997-11-27 009190/0098 1998-05-18
AUSTRALIAN

COMPANY,NORTH RYDE,

NEW SOUTH WALES,

2113,AU

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Corresponent: HOLLAND & HART LLP ANDREW D. SORENSEN, ESQ. 555 17TH ST. SUITE 3200 DENVER, CO 80202

Maintenance Status (US):
Litigation (US):
Opposition (EP):

License (EP):

EPO Procedural Status:
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Front Page Drawing:
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Record 3/8 AU728849B2 A vent valve apparatus

Publication Number: AU728849B2 20010118
AU199741018A 19980430

Title: A vent valve apparatus

Title - DWPI: Vent valve for supply of breathable gas to human or animal has gas wash-out vent,
vent valve adapted to progressively restrict flow area of wash-out vent and pressure sensitive vent
valve control

Priority Number: AU19963017A

Priority Date: 1996-10-16

Application Number: AU199741018A

Application Date: 1997-10-15

Publication Date: 2001-01-18

IPC Class Table:

IPC Section Class Subclass Class Group Subgroup

A61M001620 A AB61 A61M A61M0016 A61M001620

IPC Class Table - DWPI:

IPC - DWPI Section - DWPI Class - DWPI Subclass - DWPI  Class Group - Subgroup - DWPI
DWPI

A61M001600 A AB1 AB1M AB1MO0016 A61M001600

AB1M001606 A A61 AB1M AB1MO0016 A61M001606

A61M001620 A A61 A61IM A61M0016 A61M001620

AB62B000902 A A62 A62B A62B0009 A62B000902

Assignee/Applicant: ResMed Limited
JP F Terms:

JP FI Codes:

Assignee - Original: ResMed Limited
Any CPC Table:

ECLA:

Abstract:

A vent valve apparatus (10) for use with a system for supplying breathable gas pressurised above
atmospheric pressure to a human or animal. The apparatus includes a gas washout vent a vent
valve (18) adapted to progressively restrict the flow area of the washout vent and a pressure
sensitive vent valve control means (20,22,23). The control means is adapted to progressively
cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in response to
increases in the pressure of the gas supply, thereby substantially regulating the volumetric flow of
gas and/or CO2 gas through the washout vent (15) over a range of gas supply pressures. S S.*
In:\libD]00225:KEH
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Language of Publication: EN
INPADOC Legal Status Table:

Gazette Date Code INPADOC Legal Status Impact
2001-05-17 FGA +

Description: LETTERS PATENT SEALED OR GRANTED (STANDARD PATENT)

Post-Issuance (US):
Reassignment (US) Table:
Maintenance Status (US):
Litigation (US):
Opposition (EP):

License (EP):

EPO Procedural Status:
Front Page Drawing:
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Record 4/8 US6557555B1 Vent valve apparatus
Publication Number: US6557555B1 20030506

Title: Vent valve apparatus

Title - DWPI: Vent valve for supply of breathable gas to human or animal has gas wash-out vent,
vent valve adapted to progressively restrict flow area of wash-out vent and pressure sensitive vent
valve control

Priority Number: AU19963017A | US1997951357A

Priority Date: 1996-10-16 | 1997-10-16

Application Number: US1999361495A

Application Date: 1999-07-26

Publication Date: 2003-05-06

IPC Class Table:

IPC Section Class Subclass Class Group Subgroup
A61M001620 A A6l A61IM A61M0016 A61M001620
A62B000902 A AB2 A62B A62B0009 A62B000902

IPC Class Table - DWPI:

IPC - DWPI Section - DWPI Class - DWPI Subclass - DWPI  Class Group - Subgroup - DWPI
DWPI

A61M001600 A A61 AB1M AB1MO0016 A61M001600

AB1M001606 A A61 AB1M AB1MO0016 A61M001606

A61M001620 A A61 AB1M AB1MO0016 A61M001620

AB62B000902 A A62 A62B A62B0009 A62B000902

Assignee/Applicant: ResMed Limited,North Ryde, AU
JP F Terms:

JP FI Codes:

Assignee - Original: ResMed Limited

Any CPC Table:

Type Invention Additional Version Office
Current A61M 16/201 AB61M 2205/3331 20130101 EP
Current AB1M 16/06 AB1M 2205/42 20130101 EP
Current AB1M 16/208 AB61M 2250/00 20130101 EP
Current A61M 16/209 AB62B 9/02 20130101 EP
Current Y10S 137/908 20130101 EP
Current - Y10T 137/2617 20150401 EP
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Current Y10T 137/7781 20150401 EP
Current Y10T 137/7786 20150401 EP

ECLA: A61M001620B | K61M001620B2 | K61M020542 | K62B000902
Abstract:

A vent valve apparatus for use with a system for supplying breathable gas pressurized above
atmospheric pressure to a human or animal includes a gas washout vent, a vent valve adapted to
progressively restrict the flow area of the washout vent, and a pressure sensitive vent valve
controller. The controller is adapted to progressively cause the vent valve to restrict the flow area
of the gas washout vent in response to increases in the pressure of the gas supply. Thereby, the
vent valve substantially regulates the flow of gas through the washout vent over a range of gas
supply pressures.
Language of Publication: EN
INPADOC Legal Status Table:
Gazette Date Code INPADOC Legal Status Impact
2015-03-02 AS -
Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ADDRESS; ASSIGNOR:RESMED LIMITED;
REEL/FRAME:035114/0396 2006-12-11

2014-10-08 FPAY +

Description: FEE PAYMENT

2010-10-06 FPAY +

Description: FEE PAYMENT

2006-10-13 FPAY +

Description: FEE PAYMENT

2003-01-07 AS -

Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA ASSIGNMENT OF ASSIGNORS INTEREST;
ASSIGNOR:HOLLIS, SHANE DOUGLAS; REEL/FRAME:013639/0721 1997-11-27

2003-01-07 AS -

Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ADDRESS; ASSIGNOR:RESMED LIMITED;
REEL/FRAME:013639/0717 2000-01-21

Post-Issuance (US):
Reassignment (US) Table:

10
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Assignee Assignor Date Signed Reel/Frame Date

RESMED LIMITED,BELLA RESMED LIMITED 2006-12-11 035114/0396 2015-03-02
VISTA, NEW SOUTH
WALES,AU

Conveyance: CHANGE OF ADDRESS

Corresponent: KELI HUNTER 901 NORTH GLEBE ROAD ARLINGTON, VA 22203

RESMED LIMITED,NORTH RESMED LIMITED 2000-01-21 013639/0717 2003-01-07
RYDE, NEW SOUTH

WALES,AU

Conveyance: CHANGE OF ADDRESS

Corresponent: PILLSBURY WINTHOP LLP PAUL T. BOWEN P.O. BOX 10500 INTELLECTUAL PROPERTY GROUP
MCLEAN, VA 22102

RESMED LIMITED,NEW HOLLIS, SHANE DOUGLAS  1997-11-27 013639/0721 2003-01-07
SOUTH WALES,AU

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Corresponent: PILLSBURY WINTHROP LLP INTELLECTUAL PROPERTY POST OFFICE BOX 10500 MCLEAN, VA 22102

Maintenance Status (US):
Litigation (US):
Opposition (EP):

License (EP):

EPO Procedural Status:
Front Page Drawing:

11
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Record 5/8 US6889692B2 Vent valve assembly

Publication Number: US6889692B2 20050510
US20030127100A1 20030710

Title: Vent valve assembly

Title - DWPI: Vent valve for supply of breathable gas to human or animal has gas wash-out vent,
vent valve adapted to progressively restrict flow area of wash-out vent and pressure sensitive vent
valve control

Priority Number: AU19963017A | US1997951357A | US1999361495A

Priority Date: 1996-10-16 | 1997-10-16 | 1999-07-26

Application Number: US2003365397A

Application Date: 2003-02-13

Publication Date: 2005-05-10

IPC Class Table:

IPC Section Class Subclass Class Group Subgroup
A61M001620 A A61 A61M A61M0016 A61M001620
AB62B000902 A A62 AB62B A62B0009 A62B000902

IPC Class Table - DWPI:

IPC - DWPI Section - DWPI Class - DWPI Subclass - DWPI  Class Group - Subgroup - DWPI
DWPI

A61M001600 A A61 A61M A61M0016 A61M001600

A61M001606 A A61 A61M A61M0016 A61M001606

A61M001620 A A61 A61M A61M0016 A61M001620

A62B000902 A A62 A62B A62B0009 A62B000902

Assignee/Applicant: ResMed Limited,North Ryde, AU
JP F Terms:

JP FI Codes:

Assignee - Original: ResMed Limited

Any CPC Table:

Type Invention Additional Version Office
Current A61M 16/201 A61M 2205/3331 20130101 EP
Current A61M 16/06 A61M 2205/42 20130101 EP
Current A61M 16/208 AB61M 2250/00 20130101 EP
Current AB1M 16/209 A62B 9/02 20130101 EP
Current Y10S 137/908 20130101 EP

12
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Current S Y10T 137/2617 20150401 EP
Current Y10T 137/7781 20150401 EP
Current Y10T 137/7786 20150401 EP

ECLA: A61M001620B | K61M001620B2 | K61M020542 | K62B000902
Abstract:

A vent valve apparatus for use with a system for supplying breathable gas pressurized above
atmospheric pressure to a human or animal includes a gas washout vent, a vent valve adapted to
progressively restrict the flow area of the washout vent, and a pressure sensitive vent valve
controller. The controller is adapted to progressively cause the vent valve to restrict the flow area
of the gas washout vent in response to increases in the pressure of the gas supply. Thereby, the
vent valve substantially regulates the flow of gas through the washout vent over a range of gas
supply pressures.
Language of Publication: EN
INPADOC Legal Status Table:
Gazette Date Code INPADOC Legal Status Impact
2015-03-02 AS -
Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA ASSIGNMENT OF ASSIGNORS INTEREST;
ASSIGNOR:HOLLIS, SHANE DOUGLAS; REEL/FRAME:035061/0337 1997-11-27
2015-03-02 AS -
Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ADDRESS; ASSIGNOR:RESMED LIMITED;
REEL/FRAME:035114/0524 2000-01-24
2015-03-02 AS -
Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA CHANGE OF ADDRESS; ASSIGNOR:RESMED LIMITED;
REEL/FRAME:035114/0396 2006-12-11

2012-10-01 FPAY +

Description: FEE PAYMENT

2008-10-09 FPAY +

Description: FEE PAYMENT
2003-02-13 AS -

Description: ASSIGNMENT RESMED LIMITED, AUSTRALIA ASSIGNMENT OF ASSIGNORS INTEREST;
ASSIGNOR:HOLLIS, SHANE DOUGLAS; REEL/FRAME:013763/0645 1997-11-27

Post-Issuance (US):

13
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Reassignment (US) Table:

Assignee Assignor Date Signed Reel/Frame Date
RESMED LIMITED,BELLA RESMED LIMITED 2006-12-11 035114/0396 2015-03-02
VISTA, NEW SOUTH

WALES,AU

Conveyance: CHANGE OF ADDRESS

Corresponent: KELI HUNTER 901 NORTH GLEBE ROAD ARLINGTON, VA 22203

RESMED LIMITED,NORTH RESMED LIMITED 2000-01-24 035114/0524 2015-03-02
RYDE, NEW SOUTH
WALES,AU

Conveyance: CHANGE OF ADDRESS

Corresponent: KELI HUNTER 901 NORTH GLEBE ROAD ARLINGTON, VA 22203

RESMED LIMITED,NORTH HOLLIS, SHANE DOUGLAS | 1997-11-27 035061/0337 2015-03-02
RYDE, NEW SOUTH
WALES,AU

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Corresponent: KELI HUNTER 901 NORTH GLEBE ROAD ARLINGTON, VA 22203

RESMED LIMITED,NORTH HOLLIS, SHANE DOUGLAS | 1997-11-27 013763/0645 2003-02-13
RYDE NEW SOUTH WALES,
2113,AU

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Corresponent: PILLSBURY WINTHROP LLP PAUL T. BOWEN P.O. BOX 10500 INTELLECTUAL PROPERTY GROUP
MCLEAN, VA 22102

Maintenance Status (US):
Litigation (US):
Opposition (EP):

License (EP):

EPO Procedural Status:
Front Page Drawing:

14
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Record 6/8 US7059325B2 Vent assembly

Publication Number: US7059325B2 20060613
US20050166923A1 20050804

Title: Vent assembly

Title - DWPI: Vent valve for supply of breathable gas to human or animal has gas wash-out vent,
vent valve adapted to progressively restrict flow area of wash-out vent and pressure sensitive vent

valve control

Priority Number: AU19963017A | US1997951357A | US1999361495A | US2003365397A
Priority Date: 1996-10-16 | 1997-10-16 | 1999-07-26 | 2003-02-13

Application Number: US200594174A
Application Date: 2005-03-31
Publication Date: 2006-06-13

IPC Class Table:

IPC Section Class Subclass Class Group
A62B000902 A AB2 A62B A62B0009
A61M001620 A AB1 AB1M AB1M0016
IPC Class Table - DWPI:
IPC - DWPI Section - DWPI Class - DWPI Subclass - DWPI  Class Group -
DWPI
A61M001600 A AB1 AB1M A61M0016
AB61M001606 A A61 AB1M AB61M0016
A61M001620 A AB1 AB1M AB1M0016
A62B000902 A AB2 A62B A62B0009
Assignee/Applicant: ResMed Limited,North Ryde, AU
JP F Terms:
JP FI Codes:
Assignee - Original: ResMed Limited
Any CPC Table:
Type Invention Additional Version
Current A61M 16/201 AB1M 2205/3331 20130101
Current AB1M 16/06 AB1M 2205/42 20130101
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A vent valve apparatus ( 10 ) for use with a system for supplying breathable gas pressurised
above atmospheric pressure to a human or animal. The apparatus ( 10 ) includes a gas washout
vent ( 15), a vent valve ( 18 ) adapted to progressively restrict the flow area of the washout vent (
15), and a pressure sensitive vent valve control means ( 20,22,23 ). The control means is adapted
to progressively cause the vent valve ( 18 ) to restrict the flow area of the gas washout vent (15)
in response to increases in the pressure of the gas supply, thereby substantially regulating the
volumetric flow of gas and/or CO<SUB>2 </SUB>gas through the washout vent ( 15 ) over a
range of gas supply pressures.

A vent valve apparatus ( 10) for use with a system for supplying breathable gas pressurised above
atmospheric pressure to a human or animal. The apparatus (10) includes a gas washout vent (15),
a vent valve (18) adapted to progressively restrict the flow area of the washout vent (15), and a
pressure sensitive vent valve control means (20,22,23). The control means is adapted to
progressively cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in
response to increases in the pressure of the gas supply, thereby substantially regulating the
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pressures.
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Abstract:

A vent valve apparatus (10) for use with a system for supplying breathable gas pressurized above
atmospheric pressure to a human or animal. The apparatus (10) includes a gas washout vent (15),
a vent valve (18) adapted to progressively restrict the flow area of the washout vent (15), and a
pressure sensitive vent valve control means (20,22,23). The control means is adapted to
progressively cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in
response to increases in the pressure of the gas supply, thereby substantially regulating the
volumetric flow of gas and/or CO2 gas through the washout vent (15) over a range of gas supply
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Abstract:

A vent valve apparatus ( 10) for use with a system for supplying breathable gas pressurised above
atmospheric pressure to a human or animal. The apparatus (10) includes a gas washout vent (15),
a vent valve (18) adapted to progressively restrict the flow area of the washout vent (15), and a
pressure sensitive vent valve control means (20,22,23). The control means is adapted to
progressively cause the vent valve (18) to restrict the flow area of the gas washout vent (15) in
response to increases in the pressure of the gas supply, thereby substantially regulating the
volumetric flow of gas and/or CO, gas through the washout vent (15) over a range of gas supply
pressures.
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