Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2668702 C 2015/05/26

(11)(21) 2 668 702

(12 BREVET CANADIEN
CANADIAN PATENT

13) C

(86) Date de dépdot PCT/PCT Filing Date: 2007/10/31

(87) Date publication PCT/PCT Publication Date: 2008/05/15
(45) Date de délivrance/lssue Date: 2015/05/26

(85) Entree phase nationale/National Entry: 2009/05/05

(86) N° demande PCT/PCT Application No.: NZ 2007/000328
(87) N° publication PCT/PCT Publication No.: 2008/056993

(30) Priorntes/Priorities: 2006/11/06 (US60/864,501);
2007/07/30 (N£560235)

(51) Cl.Int./Int.Cl. A67M 716/76 (2006.01),
A6TM 16/70(2006.01)

(72) Inventeurs/Inventors:
POTHARAJU, VENKATA SUBBARAO, NZ:
STANTON, CHRISTIE JAYNE, NZ:
SALMON, ANDREW, NZ;

BRISCOE,

SUN, YI-CHENG, NZ;

AYDEN, NZ;

FREW, SAMUEL, NZ;
WORTHINGTON, STEVEN JOHN, NZ

(73) Proprietaire/Owner:

FISHER &

PAYKEL HEALTHCARE LIMITED, NZ

(74) Agent: RICHES, MCKENZIE & HERBERT LLP

(54) Titre : CHAMBRE ET COUVERCLE D'HUMIDIFICATEUR INTEGRES

(54) Title: INTEGRATED HUMIDIFIER CHAMBER AND LID

(57) Abréegée/Abstract:

A blower unit for use as part of an integrated blower/humidification system Is described. The blower unit has an outer casing, which
encloses and forms part of the blower unit, the casing Iincluding an air inlet vent. The blower unit further includes a humidifier
compartment for receiving a humidifier unit with a separate gases Iinlet and outlet, the compartment having a heater base for
heating the contents of the humidifier unit. The compartment also has a blower inlet port which aligns with the humidifier unit inlet in
use, the blower providing a gases path through the casing between the inlet vent and the inlet port. The blower unit also includes a

fan for providing a pressurised gases stream along the gases path, and a power supply unit for powering the fan. The gases path is
routed over the power supply unit in order to provide a cooling air flow.

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191

SRR VNEEEN
R 5. sas ALy
O
A




(72) Inventeurs(suite)/Inventors(continued):

DICKINSON, PHILIP, NZ,;

AXTON, CAM

CA 2668702 C 2015/05/26

(11)(21) 2 668 702

—RON JON, NZ

13) C



woO 2008/056993 A3 I M HI A0 A0 00 A OO RER 0 0 R0

CA 02668702 2009-05-05

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization [

International Bureau

(43) International Publication Date
15 May 2008 (15.05.2008)

(51) International Patent Classification:
A6IM 16/16 (2006.01)

(21) International Application Number:
PCT/NZ2007/000328

(22) International Filing Date: 31 October 2007 (31.10.2007)
English
English

(25) Filing Language:
(26) Publication Language:

(30) Priority Data:
60/864,501 6 November 2006 (06.11.2006) US
560235 30 July 2007 (30.07.2007) NZ

(71) Applicant (for all designated States except US): FISHER
& PAYKEL HEALTHCARE LIMITED [NZ/NZ]; 15
Maurice Paykel Place, East Tamaki, Auckland (INZ.).

(72) Inventors; and

(75) Inventors/Applicants (for US only): POTHARAJU,
Venkata Subbarao [NZ/NZ]; 14 Dunoon Close, Dan-
nemora, Auckland (NZ). STANTON, Christie Jayne
INZ/NZ]; 3 Scott Street, Ponsonby, Auckland (NZ).
SALMON, Andrew [NZ/NZ]; 53 Pencarrow Avenue,

(54) Title: INTEGRATED HUMIDIFIER CHAMBER & LID

(74)

(81)

(10) International Publication Number

WO 2008/056993 A3

Epsom, Auckland (NZ). SUN, Yi-Cheng [NZ/NZ]; 78
Clydesdale Avenue, Howick, Auckland (NZ). BRISCOE,
Hayden [NZ/NZ]; 13 Glenfern Road, Howick, Auckland
(NZ). FREW, Samuel [NZ/NZ]; 162 Main Highway,
Ellerslie, Auckland (NZ). WORTHINGTON, Steven
John [NZ/NZ]; 24 Centorian Drive, Mairangi Bay, Auck-
land (NZ). DICKINSON, Philip [NZ/NZ]; 22A Browns
Avnue, Pakuranga, Auckland (NZ). HAXTON, Cameron
Jon [NZ/NZ]; 2 Eastern Beach Road, Eastern Beach,
Auckland (NZ).

Agents: ADAMS, Matthew, D et al.; A J Park, 6th Floor
Huddart Parker Building, PO Box 949, Wellington, 6015
(NZ).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU,(CZ, DE, DK, DM, DO, DZ, EC, ELE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,

[Continued on next page]

(87) Abstract: A blower unit for use as part of an integrated
blower/humidification system is described. The blower unit has

an outer casing, which encloses and forms part of the blower unit,
the casing including an air inlet vent.
includes a humidifier compartment for receiving a humidifier unit
with a separate gases inlet and outlet, the compartment having a
heater base for heating the contents of the humidifier unit. The
compartment also has a blower inlet port which aligns with the
humidifier unit inlet in use, the blower providing a gases path
through the casing between the inlet vent and the inlet port. The
blower unit also includes a fan for providing a pressurised gases
stream along the gases path, and a power supply unit for powering
the fan. The gases path is routed over the power supply unit in order
to provide a cooling air flow.
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“Integrated Humidifier Chamber and Lid”

BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to a gases supply and gases humidification apparatus, particularly but
not solely for providing respiratory assistance to patients or users who require a supply of humiditied
gas at positive pressure for the treatment of diseases such as Obstructive Sleep Apnea (OSA), snoring,
ot Chronic Obstructive Pulmonary Disease (COPD) and the like. In particular, this invention relates
to a gases supply apparatus which has an integral humiditier chamber, so as to form a combined
assisted breathing unit and hunmudifier.
Summary of the Prior Art

Devices or systems for providing a humidified gases tlow to a patient for therapeutic purposes
are well known in the art. Systems for providing therapy of this type, for example CPAP therapy,
have a structure where gases at the required pressure are delivered from an assisted breathing unit or
blower unit to a humtdifter chamber downstream from the blower. As the gases are passed through

the heated, humudified air in the humitdifier chamber, they become saturated with water vapour. The

gases are then delivered to a user or patient downstream from the humiditier, via a gases conduit.
Humidified gases can be delivered from a modular system that has been assembled from separate
units (that is, a system where the humidifier chamber/heater and the breathing unit/blower are
separate items) connected in sertes via conduits. An example of a system of this type s shown in
Figure 1. However, it 1s becoming more common for integrated blower/humidifier systems to be
used, as shown schematically in Figure 2. A typical integrated system consists of a main ‘blower’ or
assisted breathing unit which provides a pressurised gases flow, and a humidifier unit that mates with
or 1s otherwise rigidly connected to the blower unit. This mating occurs tor example by a slide on or

push connection, so that the humidifier 1s held firmly i1n place on the main blower unit. An example

of a system ot this type 1s the Fisher and Paykel Healthcare ‘slide-on’ water chamber system shown
and described 1n US 7,111,624, A vanation of this design 1s a slide-on or clip-on design where the
chamber 1s enclosed inside a portion of the integrated unit in use. An example of this type of design 1s
shown in WO 2004/112873. This specification describes a blower, or flow generator 50, and an
assoclated humidifier 150. The blower unit 50 and the humudttier unit 150 are brought together 1n use
and connected as described in paragraph 00119 of this document. The humidifier chamber, or water
tub (698, 699, 700) 1s described 1n paragraphs 00132 to 00141. It should be noted that the water tub
can either be filled through the passage 722 (described 1n detatl in paragraph 00126), which is located

on the rear wall of the humiditier unit 150, or by removing the
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tub lid 700. The process for removing the lid is described in paragraph 00136. When the lid of

the humidifier unit (id 648) is closed, this pushes the water tub into position.

WO 04 /112873 also describes a power supply cavity, shown as item 65 in Figure 6, and
described 1n paragraphs [0096] and [0097]. The compartment is described as being vented to
atmosphere (if neceésary) tor cooling. Figure 7 shows the power supply board 124 and the cavity
65. As described in paragraph [00100], air enters the blower thfough an air mnlet 84,

communicating with passage 85 above the power supply cavity 65, with the passage then leading

to the muttler cavity 134 in which the fan unit 90 sits. It should be noted that as shown in figure
6, the power Supp]y cavity 065 1s insulated from the air supply passage 85 and the muffler cavity
154 by two walls, with an airgap between them. Using this air flow to cool the power supply
board is not discussed in this specification. ' .

A further exampie of this type of design is shown in US 7,096,864. The humidifier
chamber 17 1s partly enclosed in a humidifier unit 16, which-isvpush-ﬁtted to a separate blower or

CPAP unit 1.

[n the devices shown in WO 2004/112873 and US 7,096,864, the blower unit and the

hurmudifier unit are both discrete, ‘table-standing” units, pushed together to mate pneumatically

and electrically.

A further varianon of the integrated blower and humidifier type of design 1s shown in US
6,435,] 80. A water container or humidifier chamber 66 has a lid 72. The lid 72 of the humidifier
chamber 66 is located in use underneath a cover 94 that covers the entire top part of the unit.
Cover 94 and lid 72 can be removed éimultaneously by a user passing their fingers and thumbs

through the holes 92. Two separate air streams (a humidified stream and a dry stream) are mixed

in the housing of the device to create one air stream that is provided to a user (Column 6, lines

23-34). It1s not intended that any of the elements such as the lids or the chamber are connected

together with fasteners or similar, so that the unit can be disassembled easily (column 6, lines 46-
55).

A humidifier chamber with 2 lid 1s described in US 5,588,423, 1id 11 closes the top ot the

.chamber 2.

The advantage of these types of integrated devices is that generally they are more compact
and discrete than a modular breathing circuit that has been assembled from separate units. A
compact and discrete unit 1s particularly advantageous for home use units, where bedside space is

imited, and where a user may also have to transport and set up their own personal unit elsewhere,

SUBSTITUTE SHEET (RULE 26)
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for example 1if staying ov'emig‘ht away from home. With compact and integrated units, the set up
1S generéﬂy easter for a user. Generally, home units are used for the relief of sleep apnoea. A~
mid-use point will usually be during the night, during a users sleep cycle. If refilling or simular is
required during use, a user will need to wake up to perform this operation. Having been woken
up, the usd is required to remove the humudifier chamber from the mtegrated unug, refill it, then
return it into position and 1f necessary reassemble the unit. Humudifier chambers are often sealed
units, and cannot be easily opened. That 1s, they are sealed except for the inlet and outlet ports.
Chambers of this type are filled through either the inlet or thé_outlet port of the chamber. This
refilling operation can be mne-conSLtnﬁllg,' difficult to perform at bedside, and can require a level
of concentration that a user may find difficult to muster i the middle of the night. It 1s especially
important to minimise disruption to a users sleep pattern if they suffer from sleep apnoea, as the
intent of the therapy is to minimise disruption to their sleep patterns, and any additional factors
that might disturb them are therefore unwelcome. Although chambers with lids are known in the
art as described above, these are generally not designed with the intended purpose that the lid that
it can be easily removed duriﬁg use, for exaniple for refilling the chamber. Humidifier chambers
with removable lids afe generally not designed 1n such a manner that simplifies this opefation. It

1s generally intended that the lid will only be removed when the unit is not in use, to access the

inner surfaces of the chamber for e.g. cleaning or similar.

Further problems can arise when filling or cleaning these units, as nearly all of the
respiratory humidification systems currently available use water as a humudification medium, and

clea’ning will almost always be carried out with a water based cleaner. Blower and humidifier units

are operated and controlled electrically, and problems can occur if the electronic parts, such as
external user controls, are not protected. If the controls are not protected, any accidental water

spillage that takes place can potentially short-circuit the controls and disrupt the operation of the
system.
Control knobs that are designed 1n such a manner that the opportunities for spillage to

cause damage are known n the art.

US 6,812,435 describes a control knob for an oven that 1s mounted on a continuous

horizontal plate, and which can be moved around on the plate. Magnetic actuators under the
plate and in the knob interact, with Hall sensots detecting the changes in the magnetic fields. A

control unit receives the signalsfrom the Hall sensors and alters the output parameters of the

stove according]y.

SUBSTITUTE SHEET (RULE 26)
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US 200570205395 describes a control knob arrangement where magnetic elements are embedded
in the body of a knob 2, with their magnetic fields interacting as the knob 1s rotated with e.g.
rotary field sensor 25 (a Hall sensor in the embodiment described). The knob sits in a recess 16 in

a pancl 14, and 1s held in place on the panel by retaining pegs 11 that pass through an open

aperture at the bottom of the recess 10.

As outlined above, it can be difficult to concentrate and carry out complex operations 1n
the middle of the-night (or during the middle of a users sleep sequence), or if a users sleep pattern
has been disrupted. It is therefore considered important, or at least preferred, that the blower and
humidifier controls are as simple and intuitive as possible. Also, that the number of steps

necessary to make adjustments or carry out an operation 1s mininused.

Ono of ‘the advantages of an integratod unit 1s that generally they are compact and
discrete, and are particularly suited for home use as their ‘footprint’ — ¢.g. on a bedside stand or
similar — tends to be less than modular units. It is therefore particularly advantageoos if the
power supply unit can be built into, or located inside, the housing or external shell ot _the
intégmted blower/humudifier, in order to kévep the ‘footprint’ of the unit as small as possible.
However, If the power supply pack 1s external - located outside the housing or shell of the
ventilator/humidifier unit, the heat can dissipate to atmosphere easily. If the power supply unit 1s
located inside the shell or housinug,h heat from the power supply unit cannot dissipate as easily.
The ventlator or ‘blower” units that form part of these integrated, compact units draw 2
considerable amount of power. The power packs or power plants used to provide power to the
motor or drive units usually generate a Considemble am‘ount o'f heat as a by-product ot this power
oeneration. That is, the power packs and associated circuitry (for example, transformers or similar
components) become hot as a con.scq‘uence of powering the operation of the
ventilator/humidifier. As the temperature of the po{ver supply 1ncreases, 1t works less eff -*ctivoly,
and more power 1s drawn to compenséte for the drop in efficiency, leading to a greater heat
output, and a corresponding further drop in efﬁciency — a negative feedback loop. It can be seen
that 1t is important to prevent the power supply unit from overheating, or at least from heating up
to 2 temperature that is over the upper limit of an optimum operating range. This can be difficult
to achieve if the power supply is enclosed in the external shell of an compact unit that 1s
spectfically designed to be as small as possible, with mternal free space mumimused. This can be
especially important if the size of the power supply itself has been minimised, and the airgaps

between components have been minimised, potentially leading to further difficulties with heat

dissipatjon.

SUBSTITUTE SHEET (RULE 26)
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US 2007/0048159 discloses a blower unit that includes electronic circuitry (referred to oenerally as

“electronics seating portion 120). An air inlet 140 1s shown directly below this electronic circuitry.

It 15 not clear from the specification whether the electronic circuitry is heat-producing circuitry —
for example, power circuitry, which generally produces a considerable amount of heat, or. 1f 1t 1S
control circuitry, which generates much less heat and does not generally require cooling. It is also
unclear from the specification how the structure between the atr path and the electronic circultry

is configured. The wall between the components and the air flow could potentially be thick

enough to mnsulate the electronic circuitry from any cooling effect produced by the air flow.

Users of domestic breathing assistance appﬁmtus (such as a CPAP device) may
occasionally wish to travel and spen’d the night (or longer) away from home. It is normal for the
breathing ﬁssistance apparatus to be cartied in some form of bﬂg or camy'case. Many users prefer
to have the option of carrying thewr device as hand luggage e.g. if ﬂying, so that they are assured of

arriving at their destination with the device. This necessitates a compact carry case (as well as a

compact device).. Rigid or hard carry cases are known, which allow the user a convenient safe

method to travel with their device. One of the problems with any type of carry case is that when
the device 1s placed mside 1s the user forgetting to empty the water from the humidification

chamber. Spdlages of\vater from the chamber can occur if the unit is packed and carried without

the contents of the chamber being emptied.

[t1s an object of the present Mvention to providc a brea thing assistance apparatus which
goes some way to Overcoming the abovementioned disadvantagcs or which at least proviclc:s the

public or industry with a useful choice.

DISCLOSURE OF THE INVENTION

Accordingly in a first aspect, the mventon may broadly be said to consist in a blower
unit for use as part of an integrated blower/humidification system for providing heated
humudified gases to a user, comprising:

an outer casing, which encloses and forms part of said blower unit, said casing mncluding

an inlet vent through which air from atmosphere can enter said casing in use,

a humidifier compartment adapted to in use receive a humidifier unit of the type which
has a gases inlet and a gases outlet, said compartment including a heater base adapted for use with
said humidifier unit, said compartment further mncluding a blower inlet port adapted to provide a

gases path between the mterior of said casing and said humidifier unit inlet in use,

a gases path through said casing between said inlet vent and said blower inlet port,

SUBSTITUTE SHEET (RULE 26)
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a fan unit contained within said casing and adapted to provide a pressurised gases stream
along said gases path in use,
A pOWer supply unit located within said casing and adapted to 111 use provide power to said

fan unit and said heater base,
said gases path routed over said power Supply unit in order to provide a Cooling air flow.

In a second aspect, the invention may broadly be said to consist in a blower unit for use

as part of an mtegrated blower/humidification system for providing heated humidified gases to a
user, COmprising:
an outer casing, which encloses and forms part of said blower unit, said casing including

r

an inlet vent through which air from atmosphere can enter said casing In use,

a humidifier compartment adapted to 1n use receive a humidifier unit of the type which
has a gases inlet and a gases outlet, said compartment including a heater base adapted for use with

said humudifier unit, said compartment further including a blower inlet port adapted to provide a

gases path between the interior of said casing and said hunmudifier unit inlet in use,

a gases path through said casing between said inlet vent and said blower inlet port,

a fan unit contamed within said casing and adapted to provide a pressurised gases stream

along said gases path 1n use,

a power supply unit located within said casing and adapted to 11 use provide power to said

fan unit and said heater base,

said power supply unit enclosed within a power supply sub-housing and said gases path
routed so that i1t passes over at least o walls of said power supply sub-housing 1n use 1n order to

provide a cooling air flow.

In a third aspect, the invention may broadly be said to consist in an integrated

blower/humidification system for providing heated humidified gases to a user, comprising:

a humudifier unit adapted to contain a volume of water and also adapted for use in

conjunction with a heater base such that said volume of water can be heated, said humidifier unit

having a gases inlet port, a gases outlet port and a top fill aperture,

an assisted breathing unit having an outer casing and including a humadifier compartment

into which said humidifier unit locates 1n use, said humudifier unit substantially enclosed within

said compartment, said compartment including a heater base, said assisted breathing unit further

including an inlet vent open to atmosphere on said outer casing, a blower inlet port, 2 single gases

SUBSTITUTE SHEET (RULE 26)
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path running between said inlet vent and said blower inlet port, and a means- to provide a
pressurised gases stream along said gases path, in use said blower inlet port and said humidifier
gases inlet port in gaseous communication, said gases stream enteting said humidifier unit via said
humidifier gases inlet port and exiting said humidifier un_it_via said humudifier gases outlet port, |

a connection means to provide said gases stream exuting said humidifier unit to a patient
interface,

a lid unit, said lid unit adapted to close and seal said top fill aperture of said humdifier

unit and to connect with said outer casing to hold said humudifier unit rigidly in position relative

to said assisted breathing unit 1n use.

In a fourth aspect, the invention may broadly be said to consist in a hunudifier unit

adapted for use in conjunction with an assisted breathing unit that includes a heater plate, said
humidifter unit comprising;
a humidifier chamber that includes said top fill aperture, and a heater plate that 1s adapted

to contact said heater base 1n use, the wall of said chamber having a gases 1nlet and a gases outlet,

an elongate inlet passage extending into said humidifier chamber from said gases inlet, said

entry passage including a first opening in that end of said entry passage spaced from the wall of

said chamber,

~an elongate. exit passage extending mto said humudifier chamber from said gases outlet,

said exit passage including a second opening in that end of saud exit passage spaced from the wall

of said chamber,
said first and second openings aligned to face substantially vertically upwards,
a baffle means located between said first and second openings and adapted to prevent air
entering said chamber from said inlet passage from directly entering said exit passage.
In a fifth aspect, the invention may broadly be said to consist 1n an assisted breathing unit
comprising;

an outer casing including a humidifier compartment into which a humidifier unit can

locate in use, said compartment sized and shaped to substantially enclose said chamber, said

- compartment including a heater base, said assisted breathing unit further including an inlet vent

open to atmosphere on said outer casing, a blower inlet port, a single gases path running between

said 1nlet vent and said blower inlet port, and a means to provide a pressurised gases stream along

SUBSTITUTE SHEET (RULE 26)
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said gases path, in use said blower inlet port 1n gaseous communication with a humidifier gases
inlet port,

a connection means to provide said gases stream exiting said humidifier unit to a patient
interface,

means for recetving and releasably engaging a Iid unit that 1s adapted to hold said
humuidifier chamber 1n position 1n said compartment.

In a sixth aspect, the nvention may broadly be said to consist in an assisted breathing
unit cComprising;

an outer casing including a humudifier compartment into which a humidifier unit can

locate 1n use, said compartment sized and shaped to substantially enclose said chamber, said

compartment including a heater base, said assisted breathing unit further including an inlet vent

~ open to atmosphere on said outer casing, a blower inlet port, a gases path running between said

inlet vent and said blower inlet port, and a means to provide a.pressurised gases stream.along said

- gases path, 1n use said blower inlet port in gaseous communication with a humidifier gases inlet

port,
a connection means to provide said gases stream exiting sald humuadifier unit to a patient
interface,

means for receiving and releasably engaging a lid unit that 1s ﬂdapted to hold said

humudifier chamber in position in said compattment.

In a seventh aspect, the mvention may broadly be said to consist i an integrated

blower/humidification system for providing heated humidified gases to a user, comprising:

a humudifier unit adapted to contain a volume of water and also adapted for use in

conjunction with a heater base such that said volume of water can be heated, said humidifier unit

having a gases inlet port and a gases outlet port,

an assisted bpeathing unit having an outer casing and including a humidifier compartment
nto which said humadifier unit locates 1n use, satd humudifier unit substantially enclosed within
said compartment, said compartment including a heater base, said assisted breathing unit further
including an inlet vent open to attﬁosphere on said outer casing, a blower inlet port, a gases path
running between said inlet vent and said blower inlet port, and a means to provide a pressurised

gases stream along said gases path, in use said blower inlet port and said humidifier gases 1nlet

SUBSTITUTE SHEET (RULE 26)
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port in gaseous communication, said gases stream entering said humidifier unit via said
humidifier gases inlet port and exiting said humidifier unit via said humidifier gases
outlet port,

a connection means to provide said gases stream exiting said humidifier unit to a
patient interface,

said breathing unit, said compartment and said gases path shaped and aligned to
minimise the volume of said breathing unit.

In an eighth aspect, the invention may broadly be said to consist in an integrated
blower/humidification system for providing heated humiditied gases to a user,
comprising:

a humidifier unit adapted to contain a volume of water and also adapted for use in
conjunction with a heater base such that said volume of water can be heated, said
humidifier unit having a gases inlet port, a gases outlet port and a top fill aperture,

an assisted breathing unit having an outer casing and including a humidifier
compartment into which said humidifier unit locates in use, said humidifier unit
substantially enclosed within said compartment, said compartment including a heater
base, said assisted breathing unit further including an inlet vent open to atmosphere on
said outer casing, a blower inlet port, a gases path running between said inlet vent and
said blower inlet port, and a means to provide a pressurised gases stream along said gases
path, in use said blower inlet port and said humidifier gases inlet port in gaseous
communication, said gases stream entering said humidifier unit via said humidifier gases
inlet port and exiting said humidifier unit via said humidifier gases outlet port,

a connection means to provide said gases stream exiting said humidifier unit to a
patient interface,

a lid, said lid adapted to close and seal said top fill aperture of said humidifier unit
and to connect with said outer casing to hold said humidifier unit rigidly in position
relative to said assisted breathing unit in use.

In a ninth aspect, the present invention broadly consists in a control knob
assembly that is operable by a user to generate control signals, comprising:

a mounting plate including a recess, below which associated detector magnetic
components are situated;

an operable control knob that is securable within the aperture of the mounting

plate, the control knob having:
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a button that is resiliently depressible by a user between a rest position and an
operative position, the button being biased toward the rest position and having an
associated magnetic component(s) that is arranged to move with the button; and

a boss that surrounds the button and that is rotatable either clockwise or
anticlockwise about the button by a user, the boss having an associated magnetic
component(s) that is arranged to rotate with the boss; and

control circuitry that is arranged to detect depression of the button and/or rotation
of the boss by sensing magnetic field fluctuations caused by interaction of the magnetic
components of the button and/or boss with the detector magnetic components situated
below the mounting plate to generate control signals representing operation of the button
and/or boss by a user.

In a tenth aspect, the invention may broadly be said to consist in a control system
for an integrated assisted breathing and humidifier unit, said control system comprising;

a controller including controller memory, said controller controlling the operation
of said integrated assisted breathing and humidifier unit;

a display panel controlled by said controller; and

a user options selector, said controller responsive to changes in said options

selector.

In an eleventh aspect, the invention may broadly be said to consist in a method
for altering the control settings of an integrated assisted breathing and humidifier unit
having a controller controlling the operation of said integrated assisted breathing and
humidifier unit, said method comprising the steps of:

detecting the rotational position of a rotatable user options selector;

displaying, the currently selected option, based on the rotational position of said

rotatable selector; and

detecting movement of said user options selector along the axis of rotation of said
selector, in response to said movement moving to a option chosen mode for the selected
option.

In a twelfth aspect, the invention may broadly be said to consist in an integrated
blower and humidification system for providing heated humidified gases to a user,
comprising:

a humidifier unit adapted to contain a volume of water and also adapted for use in

conjunction with a heater base such that said volume of water can be heated,
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said humidifier unit having a gases inlet port, a gases outlet port and a top fill
aperture,

a blower unit having an outer casing and having a humidifier compartment into
which said humidifier unit locates in use, said humidifier unit substantially enclosed
within said compartment in use, said compartment having a heater base, said blower unit
further having an inlet vent open to atmosphere on said outer casing, a blower inlet port,
a gases path running between said inlet vent and said blower inlet port, and a fan unit to
provide a pressurised gases stream along said gases path, in use said blower inlet port and
said humidifier gases inlet port aligned to provide a gases route for gases exiting said
blower unit via said blower inlet port and entering said humidifier unit via said
‘humidifier gases inlet port, said gases exiting said humidifier unit via said humidifier
gases outlet port,

a connector to allow said gases stream exiting said humidifier unit to enter a
patient interface,

a lid, said lid and said blower unit adapted to mutually connect in such a manner
that said lid closes and seals said humidifier unit, and said humidifier unit is held in
position in said humidifier compartment.

In a thirteenth aspect, the invention may broadly be said to consist in a carry case
for a respiratory humidification system which in use provides heated humidified air to a
user who requires a supply of heated humidified air for medical purposes, said system of
the type that has a blower and a humidifier chamber that rigidly mate in use, said carry
case comprising;

an upper half and a lower half, said halves formed from a rigid material and
pivotably connected by a hinge mechanism so that said upper and lower halves can be
rotated relative to one another between a fully closed position where said upper and
lower halves enclose an internal volume, and an open position where said user can access
the inside of said carry case to add or remove items,

at least said lower half of said carry case having padding that has at least a first
pocket and a second pocket, said first pocket shaped and adapted to at least partially
enclose at least said blower and hold said blower in position when said blower is located
In said carry case,

said second pocket adapted to at least partially enclose said humidifier chamber

and hold said blower in position when said chamber is located in said carry case, said
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upper half having a protrusion extending from the inner surface of said upper half, sized
and aligned so that said upper half and said lower half cannot be rotated into said fully
closed position while said humidifier chamber and said blower are mated.

Accordingly, in one aspect the present invention resides in a humidifier unit for
fitting within a compartment of an assisted breathing unit comprising a humidifier
chamber that comprises a closed top surface with a top fill aperture and a wall sized to fit
within the compartment of the assisted breathing unit

In another aspect the present invention resides in an assisted breathing unit
comprising: an outer casing comprising a humidifier compartment with a heater plate, a
humidifier chamber that comprises a closed top surface with a top fill aperture and a wall
sized to fit within the compartment.

This invention may also be said broadly to consist in the parts, elements and
features referred to or indicated in the specification of the application, individually or
collectively, and any or all combinations of any two or more of said parts, elements or
features, and where specific integers are mentioned herein which have known equivalents
in the art to which this invention relates, such known equivalents are deemed to be

incorporated herein as if individually set forth.
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The term ‘comprising’ as used 1n this specification means ‘consisting at least in pait of,

that 1s to say when interpreting statements in this specification which include that term, the"

features, prefaced by that term 1n each statement, all need to be present but other features can

also be present. |
BRIEF DESCRIPTION OF THE DRAWINGS

A preferred form of the present mvention will now be described with reference to the

accompanying drawings.

- Figure 1 shows a schematic view of a user receiving humidified air from a modular
blower/humidifier system of a known, prior art, type.
Figure 2 shows a schematic view of a user receiving humidified air from an integrated
blower/humidifier system of a known, prior art, type.
Figure 3 shows a perspective view of the preferred embodiment of the mtegrated -
blower/humidifier of the present invention, which has a separate humudifier chamber and assisted

breathing unit that are shown with the humidifier chamber in place within the blower unit ready

" for use.’

Figure 4 shows a perspective view of the blower unit of Figure 3, with the humidifier unit
removed (not shown). .

Figure 5a shows a rear view of the blower unit of Figure 3, with a section line D-D
shown.

Figure 5b shows a cross-sectional view along section line D-D of the blower unit of
Figure 4.

Figure 6 shows an exploded view of the blower unit and the humidifier unit of Figure 3.

Figure 7 shows a schematic detail view along section line DD of the internal structure of
the blower unit.

Figure 8 shows a cutaway view of the blower unit from underneath and to the rear
looking forwards, with detail of an air inlet duct, a power supply and power supply sub-housing, a
fan, and an air path through the unit shown.

Figure 9 shows a cutaway view of the blower unit from underneath and to the rear
looking forwards, with the rearmost part of the blower unit cut away to show detail of the air path

around the poOwer supply sub-housing.'
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Figures 10a and 10b show cutaway views of the blower unit from underneath and to the
rear looking forwards, with Figure 10a showing the blower unit with the base and part of the rear
wall removed, and Figure 10b showing the rear part of the blower cutaway further forward than

the view of Figure 10a, to show detail of the air path over the power supply sub-housing.

Figure 11a shows a cutaway bottom view of the blower unit of the preceding Figures,

with the base removed.

Figure 11b shows a schematic view of the blower of Figure 11a, with the air path and

turbulence shown as the air passes firstly into the air inlet duct, then over and around the power

supply sub-housing, and then into and out of the fan.

Figure 12 shows a schematic line view of the blower unit underneath and to the rear

looking forwards, with the air path and turbulence shown as the air passes firstly into the air inlet

“duct, then over and around the power supply sub-housing, and then into and out of the fan.

Figure 13a shows a rear view of the humidifier chamber of the present invention, with a

'.humidiﬁer chamber hid and a locking handle shown in exploded view above the hﬁmidiﬁer

chamber, and a section line A-A shown.

Figure 13b shows a cross sectional view along the line A-A of the humidifier chamber,

humidifier chamber lid and locking handle of figure 13a.

Figure 14 shows a schematic cross-section of part of the front of the blower unit.

Figure 15 shows a preferred form of main menu that 1s displayed on a display panel ot
the integrated blower/humidifier of Figure 3.
Figure 16 shows a schematic view of the internal structure of the preferred form of fan

and motor that can be used 1n the blower unit of Figure 5b.

Figure 17 shbws a partial view of the.].id of Figure 6, and a locking handle used to hold

the hid 1n position, with the hid and locking handle separated.

Figure 18 shows a preferred form of carry case that can be used with the breathing

assistance apparatus of the present invention, closed and upright resting on 1ts end base.

- Figure 19 shows a cutaway side view of the carry case of Figure 18, resting on its side

base, ready to be opened, with an integrated breathing assistance apparatus of the type shown 1n

Figure 3 located in the carry case.
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Figure 20 shows a top view of the carry case of Figures 18 and 19, with the lid or top halt
not shown, and an integrated breathing assistance apparatus of the type shown in Figure 3 located

in the carry case ready for transport.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

A schematic view of 2 user 3a receiving air from a known (prior art) modular assisted
bre'athing unit and humidifier system 1s shown in Figure 1. Pressurised air is provided from an
assisted breathing unit or blower 1a via a conduit 41 to a humidifier chamber 2a. Humuditied, .
heated and plebsuused gases exit the humidifier chamber 2a via a conduit 21, and are provided to
the patient. ot USCL 3 via a user 1ntc1f'1ce 4. The user interface 4 shown in I*IOULC 1 1s a nasal mask,
covering the nose of the user 3. However, it should be noted that in S}‘fs_tcms of theseﬁtypes,’ a full
face mask, nasal cannula, tracheostomy fitting, or any other suitable user interface could be -

substituted for the nasal mask shown.

A schematic view of the user 3 receiving air from a known, prior art integrated

blower/humidifier unit 5 is shown in Figure 2. The system operates 1n the same manner as the

modular system shown in Figure 1, except that humidificr chamber 2b has been integrated with

the blower unit 1b to form the mtegrated unit 5.

The integrated blower/humidifier unit 6 of the present invention can be substituted for
the unit 5 of Flgule The pufuwd form of the integrated blower/humidifier unit 6 1s shown
assembled and ready for use in Figure 3. The unit 6 has two main parts: An integrated assisted
bwflthmg unit 7 (also known as a blower unit), having an outer shell which forms part of the

breathmg unit 7 and also encloses the working parts of the qsslstcd blL’ltlllI]O unit — e. g. the ffm

~internal -ducting and the internal control system; and a hunﬁdiﬁcation unitt 31 (dcscr_ibed in detail

below).

Assisted Breathing Unit

The preferred form of assisted breathing unit or integrated unit 6 will now be described
with reference to Figures 4-17.

The integrated unit 6 consists of two main parts: an assisted breathing or blower unit 7
and a humidification unit 31. The humidification unit 31 1s enclosed within the external casing of
the integrated unit 6 in use, except for the top part. The structure of the humidification unit 31 1s
described in greater detail below. The blower unit 7 has an outer shell which 1s a generally |

rectangular block with substantially vertical side and rear walls, and a front face that 1s angled

slightly rearwards. In the preferred embodiment, the walls, base and top surtace are all -
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manufactured and connected as far as possible to ﬁiMse the occurrence of seams, and any
necessary seams are sealed. This outer shell encloses the working parts of the blower unit 7, and
forins part of the blower unit 7. As shown in Figure 4, a control knob 8 1s located on the lower
section of the front face of the integrated unit 6, with a control display 9 located directly above
the knob 8. A patient outlet 25 is shown passing out of the rear wall of the intégrated unit 6. In

the preferred embodiment, 1n use the free end of the outlet 25 faces upwards tor ease of

connection. However, the preferred form of patient outlet 25 can be rotated to one side or the.

other to move or align it in a more convenient position for storage or for a more convenient use
position. The patient outlet 25 1s adapted to allow both pneumatic and electrical connection to

one end of a conduit — e.g. conduit 21 —~ running between the unit 6 and a patent interface — e.g.

interface 4. An example of the type of connector that can be used and the typé of dual

connection that can be made is described in US 6,953,354. It should be noted that for the
purposes of reading this specification, the patient interface can be thought of as mcluding both

the interface 4 and the conduit 21 where it would be appropriate to read it'in this manner.

In Figure 3, a loclkung handle 22 1s sHown in position on the top sutface of the integrated
unit 6. The locking handle 22 1s a sepa‘mte item that can be unlocked and removed from the
remainder of the integrated unit 6. The locking handle 22 includes a grip 30, adapted to act as 2
handle to allow a user to lift and carry the integrated unit 6, and also adapted to enable the handle
22 to be rétatcd from a locked position to an unlocked position. The locking handle 22 can be.

releasably locked to the remainder of the integrated unit 6. The function of the locking handle 22

will be more fully described below 1n the ‘hunudifier unit’ section.

[Figure 4 shows the integrated unit 6 with the locking handle 22 removed and the
humidification unit 31 not shown. That 1s, just the blower unit 7 1s shown. The top surface ot

the blower unit 7 includes a circular humudifier aperture 1000, leading to an internal humudifier ~

- compartment 11. The opening includes a rim 24 located around the circumference of the

opening. In use, a humidifier chamber 12 1s located within the compartment 11. The hunudifier
chamber 12 will be described in detail below. The humidifier chamber 12 1s in use fully enclosed
inside the compartment 11, except for the uppermost part. When the chamber 12 1s described as

enclosed in the blower unit 7, it can be taken to mean tully enclosed except for the uppermost

portion, as well as fully enclosed including the uppermost portion.

The internal structure of the blower unit 7 will now be described with reference to Figures
4 and 5. A heater base 23 is located at the bottom of the compartment 11. The heater base 23 1s-

mounted to the floor of the compartment 11 1n such a way that it has a small amount of elastic or
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Compression resthence. That 1s, 1t can be pushed dowﬂwnfds_ a short distance within the
compartment, but will push back against any downwards force that is applied. In the absence of
any downwards force it will return to its initial position. This can be achieved by spring loading
the base 23, or by any other of the methods that are known in the associated arts. A blower inlet
port 13 and blowg outlet port 14 are located on the wall of the compartment 11, towards the top
of the compartment 11. In the preferred embodiment, these blower ports 13, 14 are aligned so as
to mate with humudifier ports 15, 16 located on the humidifier chamber 12 in use (described in
detad below) so as to form a bonvér—fo-humidiﬁer gases route which allows gases to exit the
blower 7 and enter the humidifier chamber 12. Tt should be noted that other forms of blower

inlet are possible. For c\qmple a conduit lunnmg between the blower unit 7 and e. o. tlu~ hd of the

lllllmdlﬁel Ch’lmbel 12.

As shown 1n Figures 7 and 8, the integi'atcd unit 6 includes an inlet vent 101 to draw air in
from atmosphere. The integrated unit 6 also includes a mechanism for providing a pressurised air
flow from the inlet vent 101 to'the humi_diﬁer chamber. This veﬁt 101 can bé located wherever is -
convenient on the external surface of the integrated unit 6. In the preferréd embodiment, as
shown 1n Figure 8, it 1s located on the rear face of the blowgr unit 7. In the preferred
embodiment, air 1s drawn 1n through the vent 101 by ﬂ. fan unit 100 which acts as the preferred
torm of pressured air flow mechanism (described in detail below). The air is ductcd or otherwise
directed through the casing to the inlet port 13. In use, air will exit the main body of the blower
unit 7 via the inlet port 13 and then enter the humidifier chﬁmlﬁcr |2 where it is humidified and
heated, beere pqssing out of the chamber 12 through the outlet port 14, which 1s directly
connected to the patient outlet 25. The heated humidified gas is then [')'ns.scd to the user 3 via e.g.
a conduit 21. The patient outlet 25 is adapted to enable pneumatic attachment of the p’atient
conduit 21, and 1in the preterred emb‘c_;dimcfn,t, electrical cbnnectién at the outlet 25 is also. enabled
via an electrical connector 19. A combined electrical and pneumatic connection can be useful for
example 1f the condqit 21 1s to be heﬂre‘d. Electrical heating of a conduit such as conduit 21 can
prevent or minumise the occurrence of condensation within the conduit 21. It should also be
noted that the outlet connection does not have to be via the housing of the 1ntegrated unit 6. If

required, the connection for the conduit.21 could be located directly on an outlet from hunudlﬁm

chamber 12. The preferred form and variations can generally be referred to as connection

mechanisms.
As shown 1 Figures 6 and 7, the mlet port 13 is offset. That is, the port is positioned
facing into or out of the corner of the integrated unit 6 between the side wall and the front face.

[n contrast, outlet port 14 1s directly aligned with the rear wall of the integrated unit 6. It can also
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be seen from Figure 6 that the circular compartment 11 1s sized to just fit within the generally
square plan view profile of the integrated unit 6. Offsetting the inlet-port 13 towards the corner
allows a more efficient use of the space within the assisted breathing integrated unit 6, and allows

the size of the mntegrated blower/humudifier unit 6 to be minimised.

The lockjng handle 22 and the,integmted unit 6 include a 1ocl~:ing mechanism for l<5cl<ing

the handle 22 to the integrated unit 6. In the preferred embodiment the locking mechanism 1s as

tollows: the rim 24 includes two mating grooves 26 located just below the rim 24, spaced opposite

each other on the circumference of the rim 24. More than two of the mating grooves 26 can be
used if required. The grooves 26 co'rresp_on.d to- an equal number of mating lugs 27 on the lockiﬁg
handle 22, The mating groove or grooves 26 have an entry pojht 28 on the rifn 24, with the main
part of the groove 206 located slightly below the rim 24. The lugs 27 211‘.6 ‘pushed downwards into
the entry points 28, and the handle is rotated so that the lugs enter the main pdrt of the grooves

26 to hold the handle 22 in place. Difterent IOijng mechanisms can be used 1f required.

Humidifier chamber with lid

The hunmuditier unit 31 will now be described in more detail with particular reference to
Frgures 13 and 17.

In the preferred embodiment, the humudifier unit 31 1s comprised of three main parts:
humudifier chamber 12; Iid 32 and locking handle 22 (counted as part of the humidifier unit for

the purpose of describing the operation of the mtegrated unit 6).

The preferred embodiment of the humidifier chamber 12 is an open-topped containet,
with a heat conducting basc. The chamber 12 1s s1zed to fit snugly within the compartment 11 on -
the ilitegiatcd unit 6. That s, the cl?ahil)er 12 1s enclosed within the Blower unit cxccpt'for the
open top of the chamber 12. A fully open topped chamber 12 1s the preferred form. However,
an alternative form of the chamber 12 could have a closed top surtace, and would include an
opening on the chamber (not necessarily on the top s'urface),. sized appropriately so that a user can
easily fill the chamber 12. The preferred form of chamber 12 with an opén top, and the
alternative form that mcludes a fill opening on the top are referred to as ‘open top’, or ‘top
openings’ within this specification. The open top may also be reterred to as a ‘top fill aperture’.

[t should also be noted that when the humudifier chamber 1215 referred to as ‘enclosed’, or
substantially enclosed’ in relation to the integrated breathing assistance apparatus, this has the
meanigs defined above. The chamber 12 is generally circular, but the lower part of the rear
(relauve to the integrated unit 0) 1s flattened as shown 1n Figures 13a and 13b to correspond to a

ledge 33 on the lower rear side of the compartment-11. This ensures that the chamber 12 will
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always be oriented correctly in use. It should be undelstood that other methods of '1ch1ev1ng the

same result could also be used. IFor e\'unple the chamber 12 and integrated unit 6 could 111clude

complimentary grooves and slots. The chamber 12 can also include features such as a full or level

line 1f required. The humudifier inlet bort 15 and a humidifier outlet port 16 are located in the wall
of the humudifier chamber 12, towards the top of the chamber wall. These are positioned SO a8 to
align with the blower mlet and outlet ports 13 and 14 when the humidifier chamber 12 is in

position, forming the blower-to-humidifier gases route as dc:‘scribéd above. Itis preferred that the

corresponding ports on the blower 7 and hunudifier chamber 12 are shaped SO as to MmiNnImise

atrgaps. A good seal 1s preferred but not required. In the preferred form, the rim or perimeter of

the chamber 12 includes a chamber seal 10, formed from soft silicone or similar. When the

chamber 12 1s placed 1n position in the humidifier compartment 11, the chamber seal 10 1s

pressed against the wall or walls of the compartment 11, and the body. of the chamber 12 and the
seal 10 ensure that the chamber 12 1s sealed, so that air exiting the blower through the port 13

cannot escape to atmosphere. This helps ensure that a pressurised airstream enters the humidifier

- chamber 12 10 use. If required, a substantally unbroken ring of sealing material such as soft

silicone can be added to the wall of the compartment 11 at or close to the upper rim of the
chamber 12, to form a compartment seal (not shown) instead of or as well as the chamber seal 10.
In alternative embodiments the ports 13, 14 are surrounded by resilient sealing gaskets such as
silicone gaskets to assist in forming a seal in use. If preferred, the resilient sealing gaskets around

the ports can be used as well as the compartment and/or chamber seals.

Alr enters the humidifier chamber 12 through the humidifier inlet port 15, and passes
along a generally hornzontal entry passage 34 towards the cc:-ntrc of the humidifier chamber 12.
Passage 34 1s oftfset towards one of the front corners of the unit to alien with the inlet port 1_3. as
described above. The air exits the entry passage 34 through a first aperture or opening 200 in the
centre of the humidifier chamber 12 a-[igncdfacing upwards (that 1s, 1 the top of the passage).
The air 1s then directed 1mnto the main part of the chamber by a baffle 35. In cross section, the
baffle 35is T sh'lpcd with a vertical cultml pomon to detlect ¢ entering the chamber 12, and
a substantially horizontal top ‘umbrella’ portion 202, which 1s circular in plan view, as shown in
Figures 6 and 13. Air is deflected by the batfle 35 as 1t exits the passage 34, and then enters the
main part of the ch‘amber 12. wheré 1t 1s heated and humidified. The heated and humudified gases
then enter an exit passage 36 on the other 'side of the baffle 35 through a second aperture or
opening 201, with the air passing through the exit passage 36 to the chamber exit port 16 and
then 1nto the breathing unit outlet porf 14, and on to the user 4 as described above. It can be

scen that the baffle 35 prevents air from the inlet passage 34 from directly entering the exit
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passage 36 before it has been heated and humudified. The passage and baffle arrangement also
serves the purpose of acting as a splash baffle as well as an air baffle. Water 1s obstructed frbm
entering the passages 34 and 306 if the cham'bef 12 1s tilted while 1t contains water. The umbrella
portion 202 of the baffle 35 acts as a shield for the passages 34, 306, vertically ;occludii]g the
apertures 200,201, so that when 2 user is pouring or refilling the chamber 12, the user cannot

directly pour into either of the apertures 200, 201. The top surface of the passages 34., 306 also

acts as a shield to prevent a user pouring water into the passages 34, 36. It is preferred that the

exit and entry apertures 200, 201 1n the passages 34, 36 face upwards, as this helps to prevent
water or liquid 1n the chamber splashing into the passages 34, 306, or otherwise entering the

passages 34, 36 when the chamber 12 is tilted. _-The passages, 34, 36 and the baffle 35 can be

generally referred to as the baffle, or the baffle mechanism.

In use, the chamber 12 1s positioned (1n the correct ortentation) within the compartment
11. The lid 32 is then placed on top of the chamber 12. The lid 32 is sized so that it will pass
through the top opening of the mtegrated unit 6, with the lower surface of the lid 32. close to the
edge, séaljné onto the upper edge of the chémber-lZ. In the preferred embodimént, the id 32 has
an edge perimeter portion that 1s aligned facing downwarcis. This has a 'centfa] recess that 1s filled
with a siicone seal 70 ér stmilar which 1s pressed onto the upwards facing edge of the chamber 12
when the lid 32 1s 1in positton. This arrangement 1s shown in Figure 13. In Figure 13 the handle
22 15 also shéwn vertiéally above the lid 32 (separate from the hd 32). The lid 32 1s sized to fit
into the recess shown in the handle 22 (1f the handle shown 1n Figure 13 1s pressed vertically
downwards onto the lid 32). If required, the two contécting portions of the hd 32 and the
chamber 12 can also be shaped to improve the seal between the two. The centrﬁl part of the lid

32 1s buleged upwards so that 1t will stand proud of the baftle 35. The hd 32 1s placed in position

on the chamber 12 once the chamber 12 has been filled. The locking handle 22 1$ then positioned

above the lid 32. As has been described above, lugs 27 oﬁ the circumference of the‘loc:k.ing
handle 22 engage with comphmentary grooves 26 on the rim 24. In order to engage cotrrectly, 1t 1s
necessary in the preferred embodiment for the locking handle 22 to be pressed or pushed
downwards, pushing both the lid 32 and the chamber 12 downwards onto the heater plate 12.
Thé lﬁeater plate 12 wi]l. give shghtly under the downwards préssure, aHowihg the locking haﬁdle
22 to be rotated so that the lugs 27 engage with the gfooves or slots 26. Once the downwards
force 1s removed, the chamber 12, ﬁd 32, and locking handle 22 \viﬂ'be‘preséed upwards by the
reaction force from the heater plate 12, with the assembly held in place by the lugs 27 and slots
26. -In the preferred enﬁbodhnent, the slots 26 are shaped so that the locking handle 22 cannot be

rotated to disengage the lugs 27 without pressing the locking handle 22 downwards slightly first.
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The loekjng handle 22 also includes the grip 30, which in the preterred smbodiment 1s an arched
member passing from one side of the handle 22 to the other, sized and shaped so that a user can
pass at least some of thetr ﬁﬂngb underneath, S0 as to manipulate the locking handle 22 and to
carry the integrated unit 6 if necessary. In the preferred embodiment, the locking handle 22 and |
the lid 32 are separate items, as described. If the handle 22 is used without the l_id 32, the
chamber will not be sealed, and the heated, humidified air will escape or vent to atmosphere
before entering the exit port 14. Any air that does enter the port 14 will be at a lower pressure
than'required, due to the leaking. To ensure correct operatioﬁ, the lid must be used to seal the
chqmbel 1n the preferred embodnnent This ensure that there 1s less chance of incorrect use of

the unit. For e\fimple if a user fills the compsutment 11 ducctly without using the chqmbel 12,

or if a user forgets to place the lid 32 in position.
In the preferred form, the top portion of the hid 32 fits into a central recess in the handle

A

22 as can best be seen in Figure 6b. The lid 32 and the handle 22 are sized so that the hid 22 will

snap-fit and be held 1n place 1 the handle 22 to form an integrated bid unit. The bd 22 can be

- disengaged from the handle 32 by pressing on its top surface or similar. However, it is preferred

that the snap-fit will keep them engaged in normal usage. As the handle recess and the lid 22 are
circular, they can easily rotate relative to one another when engaged. When the handle 22 is
rotated to disengage it from the integrated unit ()- it will rotate easily relative to the lid 32 (which
will not rotate easily due to the seal on the perimeter cdge) When the h’lndl 22 has been

disengaged from the mtegrated unit 6, 1t can be hfted away from the mtegrated unit 6 to remove

both the handle 22 and the bd 32.

It should be noted that hltliough a round chamber 12, id 32 and 2 locking mechanism
(lugs 27 and slots 26) have been described, and loeking/ unlocking of the hd 32 15 achieved by
rotating the separate locking handle 22, this 1s not the only way 1 which this eftect eaxl be.
achieved. If a different locking mechanism 1s used 1n place ot the lugs 27 and grooves 20,
chambers with diffetent profiles can be used in place of the round chambei 12 d_escribect above.
For example, spring loaded clips could be used, with the clips released by a button placed in 2
convenient locaton, such as on a handle or on the outer surface of the integrated unit 6. A
hinged hid could also be used, with a clip and complimentary catch located on the lid and the

blower unit, to hold the lid closed 1n use. Alternatively or as well as, the chamber lid 32 and the

.locl\mg handle 22 could be mtegmted as a single unit. This single unit could either be separable

from the integrated unit 6 or the humidifier unit 31, or an integral part of it, for example a hinged
lid simuilar to that suggested above. The intention of the Iid 32 and handle 22 1n the arrangement

described above 1s that a user can easily remove the lid 32 1n order to access the chamber 12 for
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refilling or similar, and that a user can then easily replace the Iid 32 and handle 22 to hold the lid

32 and the chamber 12 1n position inside the assisted breathing iﬁtegmted unit 0.

[t should be noted that as outlined above, use of a round chamber 12, with a generally
square proﬁlc integmted unit 6 allows an efficient use of space so that the overall size of the

integrated unit 6 can be minimused. This should be considered if using an alternative lavout or

loc]{jng mechanism. . \

Control Knob

The preferred form of construction of the control knob assembly including operable
control knob 8, and attachment to the integrated unit 6 will now be described with particul'ar
reference to Figure 14.- The knob 8 is manipulable by a user to change the settings of the

integrated unit. This 1s achieved by twisting and pushing the knob 8 to generate control signals.

In the preferréd‘emb'odiment,‘ the integrated unit 6 includes a removable mounting plate
removable faceplate 37 that remdvably attaches onto the front face of the integrated unit 6 — e.g.
transport, but allowing the faceplate 37 to be removed e.g. by pressing a knife blade under one
side and twisting or simular. The faceplate 37 includes an aperture that aligns with the c‘ontr(.)l :
screen 9, so that the screen can be viewed through the aperture in use. Figure 14 shows. a
schematic cross-section of the front surface of the integrated unit 6, viewed from above. - For
clarity‘, the various elements shdwn in Figure 8 are shown not in contact with onc another. As
shown in Mgure '14, the face plate 37 includes a concave hollow, depression or rcc;css 38, Into
which the knob 8 locates in use. The depression 38 1s sized and shaped so that the knob 8 fits
snugly. The bottom of the depressio'n 38 contains a fastening mechanism 39. In the préfcrfcd
embodiment, the fastening mechanism 39 is formed as-an integral‘part of the plate 37. In the
preferred (-:Iﬁbodimcnt, the tastening mechanism 39 is a ringor crown of sprung fastencers or
fastening clips 39, \vi-th their tips or upper portions 60 facing or 1§oil1tillg mwards. The fastening
clips 39 are aligned perpendicular to the base of the depression 38." The knob 8 is made up of a
central, non-rotating portion or button 61 and an OL'lter, rotatable portion or boss 62 that can be
rotated either clockwise or anticlockwise by a user. The outer portion 62 1s ring-shaped, with 2

central aperture. The inner portion 61 has a T-shape in cross-section, with fasteners 63 mntegral

with the upnight of the T. In use, the fasteners 63 connect with the sprung fasteners 39 to hold
the inner portion in position. The knob assembly 1s assembled by placing the outer (rotatable)
portion 62 of the knob 8 1n position 1n the depression 38, and then pushing the inner (non-

rotatable) portion 61 into position. The flat upper part of the inner portion acts as a flange to
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hold the outer portion 62 in position. In the preferred embodiment, the outer portion 62 also has

a shght central hollow, with the cross-portion of the T-section of the inner portion 62 ﬁtﬁng

snugly 1nto this hollow so that the inner portion 61 and the outer portion 62 together form a flush

outer surface.

What has been described above is the preferred form of fastening mechanism to hold the

knob 8 in position on the faceplate 37. However, any suitable fastening mechanism could be

substituted for the one described.

The knob 8, or more spectfically the outer portion 02, 1s fitted with a ring magnet 45. The

~outer portion 62 generally has the form of a hollow cup, with the open face tacing inwards

towards the centre of the depression 38 in use. The ring magnet 45 1s fitted running around the
inside of the outer portion, just below the rim. The centre of the ring magnet 45 1s aligned with

the axis of rotation of the knob 8. As the outer portion 62 rotates, the ring magnet 45 also

rotates.

The front face or wall 50 of the assisted breathing or integrated unit 6 is located behind
the faceplate 37. The front face 50 includes an aperture 43, through which the rearmost pzu:t of
the depression or recess 38 passes in use. A connector board 44 is loc.atf‘:d jﬁst behind, and
generally planar with, both the face,plate‘37 a'nd. the fr’oné face 50 of the integrated unit 6
ngnetm or magnetised sections 46 are embedded on the inner surface of the connector board
44. These are positioned to as to form 2 generally cucuhr shape corresponding to the ung
magnet 45, so that the magneuscd sccﬂqns 46 align with the ring magnet 45. The magnetic fields
ot the ring magnet 45 and the magnctised sections 46 (detector magnetic components, or boss
detecto1 magnetic components) interact as the knob is rotated in use. Control circuitry 'md
SENSors (not shown) located within the blower unit 6 are connected to the ring magnet 45 so that
as the boss portion 62 of the knob 8 is tumed it can detect the fluctuations of the Interacting
magnetic fields. In the preferred form, the ring magﬁet 45 is continuous (that 1s, a continuous
annular component), but divided into a number of discrete magnetic sections (That is, there are
no physical gaps between the sections). The number of sections can be varied depeﬁdjng on the
number of positions required. One advantage of using a ring magnet such as ring magnet 45 1s |
that 1s has discrete sections. This means that as the boss portion of the knob 8 is rotated, it will
have a number of discrete positions, havirig preferred ‘rest’ positions as the fields of the
magnetised sections 46 and the fields of the sections of the ring magnet 45 interact to reach an

equlhbrium point, an effect known as ‘cogging’. The outer portion 62 of the kaob S will rest at

these equilibrium points until acted on by an external torce — e.g. a user e\eltmg a rotational force-
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on the rotatable outer portuon 62 of knob 8. The knob 8 will therefore tend to naturally ‘jump’

from one rest position to the next as it is rotated. As the relative positions of the magnets 45 and
46 changes, the fluctuations of the relative magnetic fields changes 15 detected by the sensors, and
the results of the tluctuatons are passed to the control circuitry 300 located inside the housing of

the respurator 7 (e.g. located on the circuit board 44), which alters the output parameters of the

1ntegrated unit 6 according to pre-programmed responses (e.g. altering the power to the heater

base 23, tan speed, etc) as required by a user.

The preferred form of ring magnet 45 and magnetised secttons 46 has been described
above. It should be noted that the position's Qf the rfing magnet 45 and magnétised sc;:.tions 46
could be reversed. Also, the ring magnet 45 could be composed of discrete sections, with gaps
between them. That-is, an annular arrangement of individual magnetic Coinl)ox)ezlts. Magnetised
sections 46 have been described. These could be actual magnets, or alternatively these could be

electromagnetised eclements that act both as magnets and sensors to exert a cogging force and

provide positioning feedback.

) In th¢ prcfcrfcd embodiment, the knob 8 is also adapted to aﬂow himited movément'nlong
its axis of rotation 51. That is, 1t can be pressed inwards to act as a button. This can be ﬁchicved
in a number of ways. However, in the preferred embodiment, a spring (not shown) is pi'aced
inside the circle or crown of the preferred form of fastening mechanism 39. When cmplaced, this
SPring 1s sliglitly’ unclcr.compr.es's'ion, and pushes outwards agamst the knob 8 so that it has a rest
position when not depressed and an operative position when depressed. When pressed inwards
towards the integrated unit 0, the 5pring‘ 1S compresséd s]ighﬂy moi‘c, and will act to return the
lm_ob. 8 to its mutial position once the pressing force 1s removed. The centre of the knol 8 also
holds a magnet 48. A corresponding central magnet 49 (or button detector magnetic compb’nent)
15 located at the centre of the circle formed-by sections 46. In a similar fashion to that described
above, as the relauve positions of the magnets 48 and 49 changes, the fluctuations of the relative
magnetic fields are detected, and these changes are passed to a control unit which varies the
output parameters of the mtegrated unit 6 accordiﬁgly. For e;nmple, using the arrangement
described above, the knob 8 can be rotated clockwise .;;md anticlockwise to scroll between menu
options, and then pfessed mnwards to choose the option to which the user has scrolled. The knob
3 can also be used as e.g. an on/off switch, either by scrolling to the required on/off menu choice
and pressing, or by pressing and holding the knob in for a longer period than would nafumlly
occur if the unit 6 was accidentally knocked — tor example 5 seconds. Alternatively, the controls

could be set so that a user 1s requured to pull the knob 8 slightly out from the unit 6 to turn it off.
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What has been described above 1s an assembly where the medical device (blower unit 7)
includes a faceplate 37 which includes a recess, and which fits over fhe front-tace 50 of the blower
7. The faceplate is unbroken, in that there are no apertures or gaps through which moisture or
dirt can enter the medlcql device. r\lso the components external to the blower 7 are not moisture
or dirt sensitive, so 1f they get wet Or dirty, thewr operational effectiveness 1s not adversely affected.
[t should be noted that what 1s described above 1s the preferred embodument, and the principles
of the operation could be applied equally well to a device which does not include a separate
faceplate, and which has a single flat face (i.e. no recess), with magn_c:& elements 40, 63 located
behind the face, and the control knob, boss, fast"ening mechanism, etc located external to the face.
It should also be noted that anothet possible vaﬁation of the layout described above could also be
used, with the front face 50 unbroken and including a recess, and the fac.eplate‘ iﬁcluding an
aperture tll;'Onglﬁ which the control knob locates into the recess on the taceplate. It should also

be noted that the faceplate does not have to present at all, but is present in the preferred forms.

Control Menu

The preferred form of display shown on the display panel 9 is shown in Figure 15. In the
preferred embodiment, the control menu as displayed on the display 9 1s a single layer menu, 1n
order to keep the operation of the unit 6 simple. In the preferred embodiment, the display is an

LCD display, with a circular ring of options around the outside of the display. As the knob 8 is

rotated, each of the options will light up 1 turn. When the knob is deprcssed, that optton will be

chosen. Once an optlon 1s chosen, for example ‘output power’, the lcvel of this parameter can be

acljusted by 10t1tng the knob 8 clockwise and anuclockwise. A user can then exit this submenu

'md return to the main menu by, for (,\'1mplc tqppmg the knob inwards or pullmo 1t outwards.

The control cucumj can be programmed as required. Othu options can be pre-programmed as
required. For example, pushmg and holding in the knob 8 (or pulling it outwards and holding it
out) could turn the unit otf. Itis preferred that the discrete positions (the ‘cogging’ positions) that

L &

the knob 8 reaches as 1t 1s rotated correspond to different menu options.

Blower Unit

The internal structure of the blower unit 7 will now be described with reference to Figures

5and 7-11. In the preferred embodiment, heater base 23 1s located at the bottom of the

compartment 11, as described above. It should be noted that the blower unit and hunudification

chamber ¢ould be conﬁgured so that the volume of water within the hunudifier chamber 1s heated
e.g. through the side walls. That 1s, contact with a heater element or unit through a heat

conducting surface on the side wall of the chamber, rather than on the base of the chambet. This
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configuration would achieve substantally the same effect. However, heating through the base 1s
preferred for reasons of simplifying the chamber construction and overall operation of the
heater/humidifier unit. When ‘heater base’ i1s referred to in this specification, it should be taken

to mean heating through the base of the humidifier chamber, or alternatively the side walls.

As described above, the integrated unit 6 includes an inlet vent 101 to draw air in from

atmosphere. The inteorated unit 6 also includes a mechanism and structure by which a
g1 | )

pressurised air flow i1s provided from the inlet vent 101 to the humudifier chamber. The vent 101

“can be located wherever is convénient on the external surface of the integrated unit 6, but in the

preferred embodiment, as shown in Figures 7 and 8, 1t is located on the rear face of the blower
unit 7, on the right hand side of the rear face (right hand side when looking forwards). In the
preterred embodiment, awr 1s drawn 1n through the vent 101 by a fan unit 100 which provides a

pressurised gases stream through the blower unit 7. The pressuriscd gases stream 1s ducted or

otherwise directed from the inlet vent 101 through the casing to the humudifier inlet port 13. The

awr path and the ducting will be described 1n detail in the ‘Fan Unit and Air Path’ section below.

In vse, awr exits the main body of the blower unit 7 via the mlet port 13 and enters the humidifier

chamber 12, where it 1s humidified and heated, before passing out of the chamber 12 through the
outlet port 14, which 1s directly connécted to the patient outlet 25. The heated humidi.ﬁ‘ed gas 13
then passed to the user 3 via e.g. a condutt 21. The patient outlet 25 15 adapted to enable
pneumatic attachment of the patient conduit 21, and 1n the pfeferrcd embodiment, electncal

connection at the outlet 25 1s also enabled via an electrical connector 19.

As shown mn Figures 4 and 0, the inlet port 13 1s offset. That ts, the port 1s positioned
tacing mto or out of the cornet ot the integrated unit 6 between the side wall and the front face.
[n contr:'ist, o'utlc‘:t i)ort 14 1s directly aligned with the rear wall ot tl}c intcgrntcdﬁnit 0. 1_t can-also
be seen that the circular-compartment 11 1s sized to just fit within the generally ‘quu‘nrc plan view
proﬁle- of the mtegrated unit 6. Offsetting the inlet port 13 towards the corner allows a more |
efficient use of the space within the assisted bréathing ntegrated unit 6, and allows the size of the

integrated blower/humidifier unit 6 to be minimised.

Fan Unit

The fan unit and ducting of the preferred embodiment will now be described with
reference to Figures 5, 7-12 and 16. The fan unit 100 is intended to sit in the recess 400 shown in
Figure 5b. Air 1s drawn into the fan unit "1 00 through an inlet vent 101. Once inside the housing ,
the air is then is drawn upwards into the casing of the fan unit 100 through an apei‘ture 110 1n the

centre of the casing of the fan unit 100, and 1s directed outwards through a duct 120 (shown
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~ schematically as hidden detail in Figure 106) to the inlet 13. The duct 120 runs from the recess 400

up between the side wall and the front wall of the integrated unit 6. The air path through the fan
unit 1s shown by arrows 130. In the preferred embodiment, fan unit 100 is electromagnetically
powered, with magnetic segmenté 111 interacting with electromagnetic cous 112, located above
the fan unit 100, as shown n l:*‘igurc 7. The fan 110 is held in place by a bearing unit 113 that

includes a spindle for the fan 110.
Fan Unit and Air Path

The fan unit and c_lﬁct:ing of the prefc:rrcd embodiment will now be described with
particular reference to Figures 8 to 12. A power supply sub-housing SOO is located within and
integrated with the outer housing or outer shell of the breathing uut 7. The power supply sub-
housing 500 1s a-rectangular cuboid structure at the rear of the blower ﬁnit 7, integrated as part of
the r_e:ir wall 80 of the blower unit 7. .Thc cuboid sub-housing 500 shares one of its two largest

faces with the rear wall 80 of the blower unit 7 (although it should be noted that the outer

dimensions of the sub-housing 500 arc substandally less than the dimensions of the rear wall 80).

The other large face 510 is' common with the fan recess 400, and the humidifier aperture 1000.

T he sub-housing 500 is generally centrally located on the inner rear wall of the blower unit 7.
Once the unit is assembled, the sub-housimg 500 IS substantially closed off from atmosphere and
the rest of the internal volume of the burcr shell of the blower unit 7, apart from small apertures
necessary for e.xtemal electrical connections ot similar (not shown). The power supply
component board 501 1s compriscd of clectrical componchts connected to a mother board, and
slotted into the space within the sub-housing 500 during assembly: It 1s not necessary to detatl or
individually number all of the components used to make up the power supply component board
501, as the make-up and vanations of the construction of power supply boards 1s \V(‘l].l;kﬂ(j\\/’ﬂ 10
the art. However, 1t sh‘ould. be noted that these components generate heat during use, which
cannot dissipate or vent to atmosphere due to the power supply being enclosed. This heat
therefore builds up, potentially leading to less cfficient operation. It is pr‘eferred that the sub-

housing 500 1s sealed or enclosed 1n the sub-housing 500 1n this manner 1in order to protect the

components of the power supply component board 501, so that dirt, moilsture or sumtlar cannot -

enter the sub-housing 500. However, the power supply-component board could be merely
located within the external casing or shell of the blower unit 7. It should be noted that when
‘power supply’ or ‘power supply unit’ are referred to mn this specification, this means either the

power supply sub-housing 500, the power supply component board 501, or both together.
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In order to help reduce the temperature 6f the sub-housing 500 and the temperamfé of
the components of thé power supply component board 501 in the sub-housing 500, air from
atmosphere is drawn into the housing by the fan unit 100 and then ducted directly over the power
supply uﬁit sub-housing 500 to cool the power supply component board 501. It is preferred that
the aif is ducted over the sub-housing 500 directly after it enters the outer housing of the
mtegrated unit 6, as the air will be at-its (.:o.olest‘at this pomnt - direct from the atmosphcrc. In
order to most effectively cool the 'power supply component board 501 and the sub-housing 500,
fhe alr 'is ducted over the greatest possible surface area of the sub_-housing 500, while 5t1]l
maintﬁining the integrity and operation of the integrated unit 6, and still mamntamning a practical

compact and integrated dcsign.

Air from atmosphere 1s drawn 1 through the air inlet vent 101, the side of which 1s

substantially the same height as one of the side walls ot the sub—housing 500. In the preferred

embodiment, the inlet 101 is directly next to the sub-housing 500. It should also be noted that in

the preferred form, the height of the air inlet 101 1s substantially the same as the dimension of the

| neighbouring wall 502. The air entering the external shell through the inlet 101 therefore

immediately contacts the side wall 502 of the sub-housing 500. This first contact 1s made across
substantially the entire surface area of the wall, as-the height dimension of the neighbouring vent
101 1s substantally the same as the height or length of the wall 502. This has the advantage that

all the air contacting this.wall will be at atmospheric temperature as it contacts the wall. The air 1s

“then drawn by the fan 100 upwards and across the top wall 503 of the sub-housing 500, passing

1cross or over the entire outer surface area of the top wall 503. The air 1s then ducted down the

“other, or inner side wall 504 of the sub-housing 500, passing across the entire outer surface area

of wall 504. It should be noted that the walls of the sub-housing 500 are as thin as 1s practical in
order to munimise their insulating effect, and maximise heat transfer between the air flow and the
power supply board. The air is then drawﬁ mwards, away from thc power supply, élong the
curved path 505, throﬁgh ap&ture 506 into the recess 400 and then into the tan unit 1 0.0. ALr 18
drawn into the fan unit 100 through aperfute 110,_and ts then directed outwards through a
plenum chamber or duct 120 inside the blower 7 to the inlet 13 (duct 120 1s shown schemaucally
and for the purposes of illustration only as hidden detail in Figure 16. The representation of the
duct 120 as shown 1n Figure 16 does not necessarily match the actual path or size of the duct).

The duct 120 runs from the recess 400 up between the right side wall (from behind 1obl{ing

forwards) and the front-wall of the integrated unit 6, up to the blower inlet port 13.

[t can be seen that for an outer casing with a sub-housing 500 and awr path configured n

this manner, air passes over the entre surface area of three walls (502, 503, 504) of the sub-
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housing 500‘, Subhstantially adding to the cooling of the power supply component board 501. Thus
15 the most preferred éonﬁgumtion of the cooling path, as manufacture in this configuration .
allows repeatability and a high number of units within design tolerance, while minimising costs. It
has been found that thi's.conﬁgumtion otves the most efficient use of both space and air cooling,

allowing a good degree ot cooling, while stll ensuring the unit 6 can be configured compactly to

munimuse footprint. It should be.noted that if the power supply component board 501 is not

enclosed 1n a sub-housing, the cooling air can be ducted durected over the board and the

components thereon.

Other configurations are possible.. For example, the air could be ducted along a space

between the large wall 510 of the sub-housing 500, and the rear wall of the humidifier aperture.

1000. However, in order-to make this configuration work effectively, without the air in this space
stagnating, the gap between the fan recess 400 and the power supply sub-housing 500 has to be

over a certain size, and this can detract from the overall compact nature of the overall structure.

~—

Furthermore, it can add to the manutacturing difficulty. It should also be noted that the blower

unit could be redesigned to allow the air path to pass over the lower wall of the sub-housing, as

well as or instead of, the side and upper walls.

As described above, the sub-housing 500 1s located at the rear of the blower unit 7. It
could of course be located anywhere suitable, such as the sides or base, with the awr ducting and
inlet configured and located accordingly. The rear 1s preferred as this configuration allows the

other elements of the blower unit to be conﬁgured to miunmise the overall device ‘fodtprint’.

In the most preferred torm, the outer surfaces of the walls 502, 503 and 504 are ribbed, in
order to increase the surface area available for cooling, and to aid 1n heat dissipation by acting 1n a
stmilar manner to heat sinks. Also, in the most preferred form, air flows over at least two and

prefe'mbly three walls of the sub-housing 500 1n order to maximise the cooljng.

Carry Case

As has been noted above, one problem that'can occur when a user packs their breathing

assistance apparatus 1 a case for travel is foroettine to em the humudifier chamber. and the
O O T )

contents may then spill during travel, causing at least mnconvenience. Itis a long felt want by users

of domestic breathing assistance apparatus that this problem 1s addressed.

In the preferred embodiment, a carty case 600 is used with the integrated unit 6 described

above to help overcome this problem. When a user wishes to pack their breathing assistance

device for transport, the carry case 600 can be used.
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The carry case 600 1s shown 1n Figures 18-20. The carry case 600 1s formed from a rigid
plastic in the preferred embodiment. The case 600 in the preferred form comes in rwo parts or
halves, an upper half 604 and a lower half 605 (‘half is used in this context as a term of |
conventence and does not necessarily mdicate that the upper and lower halves are required to be

exactly or even close to the same size). In the closed position, the carry case 600 has one

generally flat end 601, with the opposite end 602 coming to a rounded point when viewed side on.
[t 1s preferred that end 602 1ncludes a.hzmdle 609 to aid a user in transporting the case 600. In the
preferred form, the handle 609 is formed when the case is closed, the upper and lower halves 604,
605 including apertures whigh abign to form one aperture when the case 1s closed, a user gripping
the handle portion thus formed. The pafts tat form the handle are preferably round*cd, and s1zed
to facilitate thewr acting as a handle. The case 600 can be stood upright and rested on the flat end,
or end base 601, in use. Alternatively, _the CALTy case cn-n be rested on the side base 603 which

forms the lower side of the lower half 605. It should be noted that ‘upper’ and ‘lower’ are only

directional indicators when the carry case 600 is resting on the side base 603. The two halves are

- connected-by hinges - the upper half 604 attached to the lower half 605 so that the case can be

opened by e.g. rotating or pivoting the upper half 605 relative to the stationary lower half 605\,
with the case 600 resting on side base 603, for packing or unp'acking. In the fully closed poﬁidon,
the edges of the two come together to enclose a volume of space or an mnternal volumc‘of the

case. The hinges are adapted to allow the two halves a full range of movement — c.g. substantially

180 degrees of rotation relative‘to one another. This allows the upper-half 604 to be rotated far
enough that 1ts outer surface can rest on the same surface as the lower half 605, for example a
table or similar, and a user can treely access.the mside of the case. In the preferred ‘__cm‘.lm'dimm.t,
the hinges 610 are located at the flat end 601, and form part of the flat base in usc. Thé mnside
contains packaging or padding 606, in the preferred form including a pocket or recess 608 formed

by moulding and shaping the padding 606, so that the pocket 608 conforms generally to the

external shape and dimensions of the blower unit 7, so that at least the lower portion of the

- blower unit can be placed m the recess 608 in the packaging 606 in an upright position, with the

packaging or padding 606 partially enclosing at least the lower portion of: the blower unit 7, to
hold the blower unit 7 securely in position during transport. As described above, the preferre‘d
form of chamber 31 is a top fill chamber with a removable lid 32. To prevent the user from
inadvertently packing their integrated unit 6 away with chamber 31 sull partially full and
containing hquid, the carry case 600 1s adapted 1n the following manner so that the case 600
cannot be closed fully if the lid 32 1s stull 1n position on the chamber 31. It should be noted at

different forms of the carry case could be used to transport other types of systems that provide
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heated, humidified gases to a user. For example, systems that have push fit chambers filled

through their inlets or outlets, rather than through a top fill aperture.

When the user needs to transport their integrated blower/humidifier unit, the user packs
the integrated unit 6 in the carry case 600 by placing the integrated unit 6 in recess 608 1n the
packaging 606, the recess 608 shaped to enclose at least the base of the integrated unit 6. It 1s

intended that the case 600 is as compact as possible. This helps a user to transport their unit as,

“for example, hand luggage on an aircraft, as it can be fitted in an overhead locker. Therefore, in

“the preferred form, the humidifier chamber 31 is located in the same position in which it is used

in the blower 7, and not in a separate recess. The upper half 604 of the case 600 includes at least

one protrusion 607 extending inwards from the mner surface of the upper half 604 (i.e.

downwards towards lower half 605). The at least one protrusion 607 1s sized and shaped so that

the upper half and lower half 604, 605 cannot be brought fully together (i.e. the case 600 cannot
be closed) when the humidifier chamber lid 32 1s stull 1n position on the chamber 31. When the

humidifier chamber lid 31 is removed, the protrusion or protrusions 607 fit down inside the

- chamber 31. The lid 32 therefore has to be removed from the chamber 31 before the carry case

600 can be shut. It is preferred that the separate handle 22 can be located onto the blower unit 7,
with the protrusion or protrusions 607 extending past the handle 22 to extend downwards mnto
the chamber 31. The carry case 600 is preferably adapted to include an internal pocket or similar

— e.g. in the packaging 606 — which the user can use to store the lid 32 for travel.

[t is preferred that the carry case can also be fitted with a strap or straps, to allow it to be
carried in the same manner that a daysac or small knapsack would be carried, or slung over one

shoulder and carried by one stmp.'

.tt should be notéd tha‘t blower unit 7 s used ﬂSiﬂn cxample for the above described
preferred form of carry case. In other, alternative forms, the carry case 1s adapted to carry
respimtoq:; hunudification systems of the 'typc where the ‘humidiﬁ-er chamber and the blower unit
rigidly mate. In this alt;crnativc form, the padding includes a first pocket and a second pocket.
The first pocket is adapted to enclose at least the base of the blower unit, and the second pocket
is adapted to at least partly enclose the humidifier chamber. The two pockets are separate, so that
the humudifier chambef must be disconnected from the blower before the chamber and the
blower can be placed in their respective pockets. That 1s, the blower and the chamber cafmot be
mated to be correctly stored 1n the case in their respective pockets. The mnner surface.of the
upper half includes a protrusion, facing inwards. When the case is closed, the protrusion locates .

into a space adjacent to the blower pocket, and ensures that the blower cannot be placed nto the

SUBSTITUTE SHEET (RULE 26)
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first pocket with the chamber rigidly mated to the blower, and the lid them closed. The

protrusion will interfere with the chamber if a user attempts to close the lid while the chamber 1s

1in position on the blower.
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What is claimed is:

1. An integrated blower and humidification system for providing heated humidified
gases 1o a user, comprising:

a humidifier unit adapted to contain a volume of water and also adapted for use in
conjunction with a heater base such that said volume of water can be heated,

said humidifier unit having a gases inlet port, a gases outlet port and a top fill
aperture,

a blower unit having an outer casing and having a humidifier compartment into
which said humidifier unit locates in use, said humidifier unit substantially enclosed
within said compartment in use, said compartment having a heater base, said blower unit
further having an inlet vent open to atmosphere on said outer casing, a blower inlet port,
a gases path running between said inlet vent and said blower inlet port, and a fan unit to
provide a pressurised gases stream along said gases path, in use said blower inlet port and
said humidifier gases inlet port aligned to provide a gases route for gases exiting said
blower unit via said blower inlet port and entering said humidifier unit via said
humidifier gases inlet port, said gases exiting said humidifier unit via said humidifier
gases outlet port,

a connector to allow said gases stream exiting said humidifier unit to enter a
patient interface,

a lid, said lid and said blower unit adapted to mutually connect in such a manner

that said lid closes and seals said humidifier unit, and said humidifier unit is held in

position in said humidifier compartment.

2. An integrated blower and humidification system as claimed in claim 1 wherein
said humidifier unit comprises;

a humidifier chamber that has said top fill aperture, and a heater plate that is
adapted to contact said heater base in use, said chamber having a gases inlet and a
separate gases outlet,

an elongate inlet passage extending into said humidifier chamber from said gases
tnlet, said inlet passage having a first opening in that end of said inlet passage spaced

from the wall of said chamber,
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an elongate exit passage extending into said humidifier chamber from said gases
outlet, said exit passage having a second opening in that end of said exit passage spaced
from the wall of said chamber, said first and second openings aligned to face upwards
when said chamber is in use, and

a baffle located between said first and second openings and adapted to prevent air

that enters said chamber from said inlet passage from directly entering said exit passage.

3. An integrated blower and humidification system as claimed in claim 2 wherein

said baffle is sized and shaped to vertically occlude said first and second openings.

4. An integrated blower and humidification system as claimed in any one of claims
1 to 3 wherein said lid comprises separate lid and handle portions, said handle portion
releasably connectable to said lid portion in such a manner that said handle can freely
rotate when connected to said lid portion, said lid portion adapted to close and seal said
top fill aperture, said handle portion and said blower unit adapted to mutually connect in
such a manner that said lid portion is held in position on said chamber, and said chamber

is held in position in said humidifier compartment.

5. An integrated blower and humidification system as claimed in claim 4 wherein
said heater base is located at the bottom of said humidifier compartment, said heater base
spring loaded, said base under compression tension when said humidifier chamber and
lid portion are in position and said handle portion is in position and engaged with said

blower unit.

6. An integrated blower and humidification system as claimed in claim 5 wherein

said blower unit has a plurality of grooves and said handle portion has a plurality ot
complimentary mating lugs, said lugs releasably engaging with said grooves as said

handle portion is depressed and rotated.

7. An integrated blower and humidification system as claimed in claim 6 wherein
said lid portion has a circular top portion, and said handle has a circular central recess,
said circular top portion sized to fit into said central recess, said handle and said lid

engaging by snap fit connection.
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8. An integrated blower and humidification system as claimed in claim 7 wherein

said lid has a silicone seal sized and shaped to fit around and seal on the perimeter of said

top fill aperture in use.

9. An integrated blower and humidification system as claimed in claim 8 wherein
said blower unit has a blower outlet port, adapted to align with said humidifier outlet port
in use and form a gases route for gases exiting said chamber, and

said connector is mounted on said outer casing and is in gaseous communication

with said blower outlet port.

10. An integrated blower and humidification system as claimed in claim 9 wherein
said connector is adapted to allow both pneumatic and electrical connection between said

connector and said patient interface.

11. An integrated blower and humidification system as claimed in claim 10 wherein
said humidifier chamber will vent to atmosphere unless both of said lid portion and said

handle portion are in position, and said handle portion 1s engaged with said blower unit.

12. An integrated blower and humidification system as claimed in claim 11 wherein
said chamber and said compartment are mutually shaped such that said chamber will only

fit into said compartment in a single orientation.

13. An integrated blower and humidification system as claimed in claim 12 wherein
said chamber and said compartment are substantially circular in plan view, except for
complimentary flat spots on the perimeter of each of said chamber and said compartment,

said flat spots shaped such that said chamber will only fit into said compartment in one

orientation.

14. An integrated blower and humidification system as claimed in claim 13 wherein

said chamber has a chamber seal running around the top edge of said chamber adapted to

seal against said compartment in use.
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15. An integrated blower and humidification system as claimed in claim 14 wherein
said compartment has a compartment seal, said compartment seal aligning with said

chamber seal in use, when said chamber is located in said compartment.

16. An integrated blower and humidification system as claimed in claim 13 wherein
said blower inlet port and said blower outlet port have silicone seals adapted to
substantially seal between said humidifier inlet port and said humidifier outlet port

respectively in use.

17. An integrated blower and humidification system as claimed in any one of claims
13 to 16 wherein said outer casing is substantially rectangular in plan view, said
compartment shaped so that in plan view there is a gap between the perimeter of said
compartment and at least one corner of said outer casing, said blower inlet port located
on the perimeter wall of said compartment aligned with said gap and towards the top of
said compartment, at least part of said gases path running substantially vertically within

said gap along the height of said compartment.

18.  An integrated blower and humidification system as claimed in claim 17 wherein

said compartment is substantially circular in plan view.
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